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Abstract
Context: Improving degree of public health in a region requires quality health services. For this reason, 
district health system has been formed which can be implemented comprehensively to the target community. 
A study is needed to find out the factors that influence policy implementation so that quality of health 
services can be improved.

This study used quantitative method with structural equation models to find patterns of the relationship 
between the district health system and health services.

The results showed that there are 7 indicators that are part of the district health system factors, 2 indicators 
that are part of the resposivensss factor, 8 indicators that are part of the policy implementation factor, and 3 
indicators that are part of the health service factor. These indicators have loading factor ≥ 0.5. The district 
health system consisting of 7 subsystems if properly implemented will have a positive impact on health 
services by 1.98. Contribution of policy implementation in improving health services will be great if the 
district health system is implemented together with responsiveness, so that the total effect becomes 2.20.
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Introduction
Life Expectancy of Birth is indicator that reflects 

the degree of public health in a region including 
infrastructure, access, health quality. If this number 
increases, it means that the community’s health status is 
getting better. In the period 2010 - 2018, life expectancy 

at birth in Indonesia increased by 1.39 years or by 2%, 
from 69.81 years to 71.20 years(1). However, when 
compared to countries in Southeast Asia, in 2015 life 
expectancy at birth in Indonesia (69.4 years) was lower 
than in Singapore (83.2 years), Brunei (77.4 years), 
Viet Nam (76.5 years), Malaysia (75.5 years), Thailand 
(75.5 years), while higher than Cambodia (69.3 years), 
Philippines (69.2 years), Laos (67.0 years), Myanmar 
(66.7 years)(2).This provides an initial overview for the 
Indonesian government to formulate a health system 
with the aim of: (1) improving public health status; 
(2) increasing responsiveness; and (3) community 
protection against social and financial risks in the health 
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sector. The health system is made to be use as a reference 
in making various policies and guidelines that needed 
to fulfill the health demands of individuals, families, 
groups and communities. This health system is run by 
the government, private sector and the community (3).

Policy on the health system must be implemented in 
order to achieve the desired goals. Policy implementation 
is an action taken by individuals or groups to carry 
out decisions to achieve certain goals and objectives 
desired by certain means and in a certain time sequence. 
Therefore if properly implementing policies on the 
health system makes it possible to achieve the goal of 
a high degree of public health through the efficient use 
of available resources. Conversely policies will only 
be in the form of dreams or good plans that are neatly 
stored in the archive, if not implemented(4).Based on the 
Health System Improvement Performance assessment in 
2000, the achievement and performance of Indonesia’s 
health system is relatively low. Achievement of the 
health system is measured through indicators: the level 
of health achieved by the system and the level of system 
response, placing Indonesia at number 106 of 191 WHO 
member countries. While the health system performance 
is measured through indicators: distribution of health 
status, distribution of system responses, and distribution 
of health financing, placing Indonesia at number 92 of 
191 WHO member countries(5).

In an effort to improve the performance of the 
health system that aims to prioritize the quality of health 
services to the community, there needs to be an approach 
to implementing policies that tend to benefit them. Now, 
the public can easily give an assessment of the quality 
of any public service or provide advice and criticism 
of the bureaucracy. This encourages the bureaucracy 
to be able to anticipate and develop new policies and 
services that are more responsive. A more responsive 
bureaucratic format is characterized by three levels 
namely, the level of openness, the level of adaptation, 
and the level of environmental support. The level of 
openness is characterized by the high responsiveness 
of health workers in handling and resolving complaints 
raised by service users, as well as the availability of 
channels for sending suggestions and complaints (6).Thus 
researchers want to find out the factors that influence 
policy implementation so that quality of health services 
can be improved.

Material and Method
This research was conducted using quantitative 

method. The stages of the study began with identification 
of health service problems in the community related to 
responsiveness and implementation of District Health 
System policies in the region, then analyzed using 
structural equation models using AMOS 20.0 program 
to determine the effect of health system implementation 
on public health services.

The conceptual model was formed by 4 latent 
variables, namely: exogenous latent variables were the 
district health system and responsiveness, while endogen 
latent variables were policy implementation and health 
services. The four variables latent were observed 
through 20 indicators. District health system variable 
with 7 indicators: information management and health 
regulation, human resources of health, health financing, 
pharmaceutical supplies and medical equipment, health 
efforts, research and development of health, empowerment 
and community participation. Responsiveness variable 
with 2 indicators: responsiveness and improvement 
in efficiency and fairness. Policy implementation 
variable with 8 indicators: policy standards and targets, 
resources, inter-organizational relations, implementing 
agency characteristics, socio-economic and politics, 
disposition and bureaucratic structure. Health services 
variable with 3 indicators: access coverage, quality of 
safety, occurrence of health improvement.

The sample size is calculated using “rule of the 
thumb” for structural model equation analysis, which 
is 5-10 samples per indicator, so this study are used 
208 health workers in puskesmas and district hospitals 
in North Central Timor Regency, East Nusa Tenggara 
Province, who were selected using simple random 
sampling technique .Data collection was carried out in 
2018 using validated questionnaires.

Results 
Characteristics of the respondents are shown, 

majority of respondents were female (72.1%) and aged 
over 25 years (94.8%), also most respondents (70.2%) 
had educational background in Diploma-3 and 79.3% 
have employment status as civil servants with more than 
5 years of work.

After tested the normality assumption, then analyzed 
using the structural equation model, the results of model 
fit are obtained for the implementation of district health 
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system policy in health services, with a probability value = 0.073 > 0.05 and other values for the fit index model close 
to 1(shown in Figure 1)

Figure 1: Results from Analysis of the Structural Equation Model for District Health System Policy 
Implementation on Health Services

Test results from the measurement model for each 
latent variable obtained 20 indicators are a valid part 
of each latent variable with a loading factor value ≥ 0.5 
(shown in Figure 1), where there are 7 indicators are part 
of the district health system factors, 2 indicators are part 
of responsiveness factor, 8 indicators are part of policy 
implementation factors, and 3 indicators are part of 
health service factors.

Causality effect analysis based on table 1 shown 
the Policy Implementation (IK) is a moderator variable 
of the District Health System (SKD) towards Health 
Services (PKS). District Health System (SKD) and 

Responsiveness (RPS) has a direct effect on Policy 
Implementation (IK) respectively of 0.96 and 0.11, 
while Policy Implementation (IK) directly affected 
Health Services (PKS) of 1.06.

The effect of Policy Implementation (IK) from 
the District Health System (SKD) on Health Services 
(PKS) has total effect of 1.98.Contribution of Policy 
Implementation (IK) in improving Health Services 
(PKS)will be great if the District Health System (SKD) 
is implemented together with Responsiveness (RPS),so 
that the total effect becomes 2.20.
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Table 1: Results of Effects Calculation on the Structural Equation Model of District Health System Policy 
Implementation on Health Services

No Variable Direct 
Effects

Indirect 
Effects

Total 
Effects

1 District Health System (SKD) → Policy Implementation (IK) 0.96 0.00 0.96
2 Responsiveness (RPS) → Policy Implementation (IK) 0.11 0.00 0.11
3 Policy Implementation (IK) → Health Services (PKS) 1.06 0.00 1.06
4 District Health System (SKD) → Policy Implementation (IK) → Health Services (PKS) 0.96 1.02 1.98
5 Responsiveness (RPS) → Policy Implementation (IK) → Health Service (PKS) 0.11 0.12 0.23

Discussion
This study showed that the policy of district 

health system consisting of seven subsystems namely: 
information management and health regulation, human 
resources of health, health financing, pharmaceutical 
supplies and medical equipment, health efforts, 
research and development of health, empowerment 
and community participation, if properly implemented 
will have a positive impact on health services by 
1.98. The indicators in policy implementation factors 
that have influenced health services include: policy 
standards and targets, resources, relationships between 
organizations, characteristics of implementing agencies, 
socio-economic conditions, implementor dispositions, 
communication, and bureaucratic structures, all of these 
indicators must be considered to produce quality health 
services. There are essentially three components in the 
health system that are interconnected, namely: health 
policy, policy actors and the policy environment (7). 
It is very likely that the same policy is interpreted and 
implemented differently by implementing agency in 
different regions so that the results will not be the same. 
Often the policies that have been made by the central 
government, however, their implementation in a region 
is carried out based on the policies of each regional head 
therefore the output of implementation also varies. Thus 
capabilities, interests, and perceptions of regional actors 
greatly influence the results of implementation(8)(9).

Furthermore, from this study it is known that 
successful implementation of the district health system 
policy in improving health services is determined among 
other things: (1) objectives and standards of policy of 
the district health system are clear,namely breakdown of 
targets to be achieved through the policies and standards 
used to measure its achievements; (2) resources (fund 

and incentives) that can facilitate the implementation 
effectiveness; (3) quality of inter-organizational 
relations that allows control from a higher structure 
so that implementation can proceed according to 
established goals and standards; (4) characteristics of 
implementing institutions or organizations including 
competence and size of implementing agent, level of 
hierarchical control where there is lowest implementing 
unit at implementation time, political support from 
executive and legislative institutions, and formal and 
informal links with policy-making institutions; (5) 
political, social and economic environment which 
includes sufficient economic resources, policy that can 
affect socio-economic conditions, the government’s 
response to the policy, and political elites that support 
implementation; (6) the disposition/response/attitude of 
implementors, including knowledge and understanding 
of the contents and objectives of the policy, their 
attitudes related to the policy and intensity of their 
attitudes; (7) Communication in implementing policy 
covering three important things, namely transmission, 
clarity, and consistency. (8) bureaucratic structure is not 
too long and not complex or simple, consequently it is 
easy to control.

The results of this study also reinforce the Van Metter 
and Van Horn policy implementation model which 
presuppose that policy implementation runs linearly 
from public policy, implementors and performance. 
Policy implementation variables that affect performance 
in the model consist of six variables: policy standards 
and objectives, policy resources, inter organizational 
communication and enforcement activities, the 
characteristics of the implementing agencies, the 
economic, social, and political environment affecting 
the implementing jurisdiction or organization, and 
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the disposition of implementors for the carrying out 
of policy decision(10)(11).In addition, the results of this 
study also support four factors in the George Edward III 
policy implementation model that affect the successful 
policy implementation, namely communication, 
resources, disposition, and bureaucratic structure(12)

(11).Likewise, the implementation of the district health 
system policy also tends to be top down and suitable 
to be implemented at the level of bureaucracy that is 
structured in government institutions, where each level 
of hierarchy has a role in accordance with the function 
in the elaboration of policies to be implemented and 
facilitates the implementation of a policy at each level.

To avoid obstacles in the implementation of district 
health system policy, it is necessary the ability of policy 
makers to respond to the community’s need for health 
is the key to the success of health services.The results 
of this study indicate that if the district health system 
was implemented simultaneously with responsiveness, 
the value of health services would increase to 2.02.
Responsiveness is a willingness to help customers and 
provide prompt service, which is a process oriented 
measure and results of concern to the customer/client. 
Indicators of responsiveness factors that must be 
considered include: staff friendliness, physical building, 
adequate equipment, comfort, personality, privacy, 
waiting time, skilled and competent officers, appearance 
of officers and management, working according to 
standard operating procedures, cleanliness of the 
service environment, also improvement in efficiency 
and fairness. Whereas specifically for indicators on 
responsiveness factors associated with increased 
efficiency and fairness, the factors that influence it are 
health financing. If the amount and distribution of health 
costs do not match the needs of the group and / or work 
area served, then justice in health financing will not be 
achieved(13).

If the responsiveness factor is in optimal condition, 
then it can be ascertained that the performance of health 
services will be satisfactory. The role of responsiveness 
factors in the implementation of district health system 
policy, among others: (1) increasing the achievement 
of policy standards and objectives; (2) implementing 
agencies are able to overcome the limitations of human 
resources, time, and finance so as to improve the smooth 
administration of policy implementation; (3) persuasive 
implementors so as to improve communication with 
the people; (4) bureaucratic structure is able to support 
reward systems according to hierarchical level. Finally, 

we emphasize the importance of the local wisdom, 
cultural, political and socioeconomic context of people-
system interaction. Examples of contextual influences 
include key political priorities(14), available resources 
and cultural norms and traditions(15)(16)(14), welfare 
level (17), and specific interventions such as advocacy 
measures(18). These altogether determine the acces 
coverage of health service, improved health level and 
equity, social financial risk protection and fairly. In 
addition, contextual factors influence to shape the nature 
of organisational and professional service cultures, 
inform people’s expectations and frame the environment 
within which social relations and interactions occur 
between the people and their health systems.

Conclusions
Based on the findings of this study, the authors 

underscores the importance of district health systems are 
implemented not only itself, but also together with the 
responsiveness factor. As this study has shown, district 
health system factor and responsiveness factor, both 
simultaneously direct effect on policy implementation, 
which increases health services.

Conflict of Interest: The authors declared that they 
have no competing interest.

Source of Funding; This research funded by self-
funded

Ethical Clearance: All procedures performed in 
studies involving human participants were in accordance 
with the ethical standards of the Health Research 
Ethics Committee Faculty of Public Health Airlangga 
University.

Informed Consent: Informed consent was obtained 
from all individual participants included in the study.

References
1.	 Central Bureau of Statistics (Badan Pusat Statistik). 

Human Development Index (Indeks Pembangunan 
Manusia) 2018. Jakarta - Indonesia; 2019.

2.	 The United Nations Development Programme 
(UNDP). Summary Human Development Indices 
and Indicators 2018 Statustical Update. The United 
Nations Development Programme (UNDP). New 
York - USA; 2018.

3.	 Departmentof Health Republic of Indonesia 
(Departemen Kesehatan RI). National Health 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  1931

System (Sistem Kesehatan Nasional). Jakarta - 
Indonesia; 2004.

4.	 Atun R. Health Systems, Systems Thinking and 
Innovation. Health Policy Plan. 2012; 27(suppl, 
4):iv4–8.

5.	 WHO. Thel World Health Report 2000: Health 
System: Improving Performance. Geneva, 
Switzerland; 2000.

6.	 Balabanova D, McKee M, Mills A. Good Health at 
Low Cost 25 Years On: What Makes a Successful 
Health System? London: London School of 
Hygiene and Tropical Medicine; 2011.

7.	 Dachi RA. Health Policy Process and Analysis: 
A Conceptual Approach(Proses dan Analisis 
Kebijakan Kesehatan: Suatu Pendekatan 
Konseptual). Sleman, Yogyakarta: Deepublish; 
2017. 38 p.

8.	 Charron N, Dijkstra L, Lapuente V. Regional 
Governance Matters: v Quality of Government 
within European Union Member States. Reg Stud. 
2014;48(1):68–90.

9.	 Morisson A, Doussineau M. Regional Innovation 
Governance and Place-Based Policies: Design, 
Implementation and Implications. Reg Stud Reg 
Sci. 2019;6(1):101–16.

10.	 Van Meter DS, Van Horn CE. The Policy 
Implementation Process: A Conceptual Framework. 
Adm Soc. 1975;6(4):445–88.

11.	 Agustino L. Fundamentals of Public Policy(Dasar-
dasar Kebijakan Publik). Revised Edition. 
Bandung: Alfabeta; 2016.

12.	 Edward III GC. Implementing Public Policy. 
Washington DC: Congressional Quarterly Press.; 
1980.

13.	 Trisnantoro L. Health System Financing and 
Fragmentation Policy(Kebijakan Pembiayaan 
dan Fragmentasi Sistem Kesehatan). Yogyakarta: 
Gadjah Mada University Press; 2019.

14.	 Aday LA, Andersen R. A Framework for the 
Study of Access to Medical Care. Health Serv Res. 
1974;9:208–20.

15.	 Robone S, Rice N, Smith PC. Health Systems’ 
responsiveness and Its Characteristics: A Cross-
Country Comparative Analysis. Health Serv Res. 
2011;46(6 PART 2):2079–100.

16.	 Malhotra C, Do YK. Public Health Expenditure and 
Health System Responsiveness for Low-Income 
Individuals: Results from 63 Countries. Health 
Policy Plan. 2017;32(3):314–9.

17.	 Malhotra C, Do YK. Socio-economic disparities 
in health system responsiveness in India. Health 
Policy Plan. 2013; 28(2):197–205.

18.	 Yasobant S, Saxena D, Trivedi M, Gaurav K, 
Patel S, Patel M. Advocacy for a responsive health 
system to control diabetes: learning from western 
Indian state Gujarat, India. Int J Med Sci Public 
Heal. 2016;5(11):2239–43.



1932  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Hypertention with Left Atriumabnormalities, Left Ventricular 
Hypertrophy, Qt Interval and the Smoker

Dwi Laksono Adiputro1, Asnawati2, Huldani2, Harun Achmad3, Dicky Arwandi4,
 Joseph Teghar P4, Muhammad Fariz Rizal A4

1Department of Cardiology Faculty of Medicine, University of Mangkurat, 2Department of Physiology, Medical 
Faculty, Mangkurat University, Banjarmasin, Indonesia, 3Department of Pediatric Dentistry, Faculty of Dentistry, 

Hasanuddin University, Makassar, South Sulawesi, Indonesia, 4Co-Assistant Doctor, Medical Faculty of 
Mangkurat University, Banjarmasin, Indonesia

Abstract
Context: Nicotine in cigarettes Stimulates the release of the hormone adrenaline thereby increasing blood 
pressure. Hypertension or Increase. blood pressure increases the pressure in the left ventricular muscle 
roomates Appears as hypertrophy. then an increase is in left atrial pressure Followed by left atrial dilatation 
space. Hypertensive people who smoke cause disruption of the process of ventricular de polarization and 
re polarization of the heart. This study aims to analyze hypertension with left atrial abnormalities, left 
ventricular hypertrophy, and QT interval in smokers at Tower Hanyar Health Center. The observational study 
design uses descriptive method with cross sectional design. The sample consisted of 60 research subjects 
and was divided into two groups, namely the group of smokers with hypertension with a total of 30 people 
and the group of non-hypertensive smokers with the number of 30 people Obtained by consecutive sampling 
method. In the study found the relationship of hypertension with left atrial abnormalities, left ventricular 
hypertrophy and QT interval in smokers tested the hypothesis with Chi-square test with a confidence level of 
95%, with ap value = 0.00. The results of the analysis of PROVE that there is a relationship of hypertension 
with left atrial abnormalities, left ventricular hypertrophy and left the QT interval in smokers at Tower 
Hanyar Health Center. left ventricular hypertrophy and QT interval in smokers tested the hypothesis with 
Chi-square test with a confidence level of 95%, with ap value = 0.00. The results of the analysis of PROVE 
that there is a relationship of hypertension with left atrial abnormalities, left ventricular hypertrophy and left 
the QT interval in smokers at Tower Hanyar Health Center. left ventricular hypertrophy and QT interval in 
smokers tested the hypothesis with Chi-square test with a confidence level of 95%, with ap value = 0.00. The 
results of the analysis of PROVE that there is a relationship of hypertension with left atrial abnormalities, 
left ventricular hypertrophy and left the QT interval in smokers at Tower Hanyar Health Center.
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Introduction
Based Health Research (Riskesdas) in 2013 showed 

cardiovascular vascular disease (CVD) was seventh 

highest for non-communicable diseases (PTM) in 
Indonesia.1 CVD is most strongly associated with 
hypertension or high blood pressure is often referred 
to as a death without symptoms for someone who 
hypertension who had for years often do not realize it 
until a fairly severe complications that can lead to death 
hypertension.1 largest contributor to the deaths of nearly 
9.4 million deaths annually. One of the largest contributor 
to the province of South Kalimantan hypertension is 
approximately 44.1% of patients with hypertension in 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  1933

London there are 75,556. Patients with hypertension 
based on data taken as much as 26.5% of the villagers 
gadang suffer from hypertension. 2 Hypertension 
increases the pressure on the heart muscle in the left 
ventricle that looked as stiffness and hypertrophy, which 
increases atherosclerosis in the coronary arteries. The 
combination of increased need and decreased ability 
to increase the incidence of ischemic heart resulting 
in an increased incidence of myocardial infarction, 
sudden death, arrhythmias and congestive failure at 
hypertension.3

Based on data from the World Health Organization 
(WHO), Indonesia is the country with the third largest 
number of smokers in the world afterChinaandIndia.4 
smoke tar or nicotine yields did not reduce the risk of 
cardiovascular disease. Although the harmful effects 
of tobacco exposure on cardiovascular disease and risk 
factors are clear and well known, important elements 
found in cigarettes and pathophysiological mechanisms 
involved are not know.1

More recently, the depths of negativity terminal P 
wave in V1 (DTNPV1) has emerged as the left atrial 
abnormalities that can predict the occurrence of atrial 
fibrillation (A-Fib), stroke, and death from CVD. The 
emergence of DTNPV1 sign indicates left atrium 
pathophysiological process that forms the substrate for 
thromboembolism through the addition to dis-rhythm 
that characterizes A - Fib. Terminal negativity in the 
P wave in V1, as a marker of left atrial abnormalities, 
easily assessed on a routine EKG and several studies 
have shown the depth of deflection down (terminal 
part) of DTNPV1 associated with fibrosis of left atrial 
dilation, and increased filling pressure atrium.5

Hypertrophy of the heart muscle is a form of chronic 
left ventricular adaptation to increased cardiac load, 
both load pressure and volume load, or as a result of the 
influence of neurohumoral factors. Sanjaya and Soerinata 
revealed that the most common cause of LVH in the 
general population is hipertensi.6 Hypertension increases 
the pressure on the heart muscle or myocardium on left 
ventricular hypertrophy appears as stiffness and, that 
increase atherosclerosis in coroner blood vessels.3

Hypertension in people who smoke cause 
depolarization and ventricular repolarization process of 

the heart, can be seen on the EKG QT interval prolongasi. 
The QT interval is the time measured from the beginning 
of the Q wave to the end of the T wave to see the time 
taken in the process of ventricular depolarization and 
repolarization. In people suffering from disorders of 
the QT interval will cause arrhythmias and long QT 
sindrome.7

This study was conducted to determine the 
relationship of hypertension with abnormalities of the 
left atrium,left ventricular hypertrophy and QT intervalin 
smokers. The advantages of the research conducted has 
not been studied in South Kalimantan region. Need to 
do this research because he saw the high prevalence 
of smoking and the effects of smoking, namely 
hypertension. One of the effects of hypertension is to 
the left atrial abnormalities, left ventricular hypertrophy 
and QT interval abnormalities in the heart. This study 
was conducted to analyze and prove the relationship of 
hypertension, smoking, abnormalities of the left atrium, 
left ventricular hypertrophy and QT interval.

Research Method
The design of this study design using analytical 

observation with cross-sectional design.

The population in this study is whole smokers in 
Puskesmas Tower Hanyar Banjarmasin. The research 
subject can be divided into two groups: smokers who 
suffer from hypertension and smokers who do not 
have hypertension. Subjects selected using consecutive 
sampling technique with the following inclusion criteria:

1.	 Men aged 35 to 50 years.

2.	 Cooperative, subject to cooperative research to 
conduct research procedures.

	 The sample size used in theory Gay and Diehl 
minimal amount to 30 people / groups so that the 
total sample in this study amounted to 60 people.

Results and Discussion
Research relationship with abnormalities of left 

atrial hypertension, left ventricular hypertrophy and QT 
interval in smokers was conducted in October 2019 in 
the clinic sieve hanyar Banjarmasin research subject as 
many as 60 people.
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Table 1: Distribution of age against hypertension 
and distribution of smoking duration of 

hypertension

Age Hypertension not Hypertension
N % N %

35-39 years 8 26 11 37
40-45 years 7 24 8 26
46-50 years 15 50 11 37
Total 30 100 30 100
Old Smoking Hypertension not Hypertension

N % N %
10-15 years 2 7 25 83
16-20 years 21 70 5 17
21-25 years 7 23 0 0
Total 30 100 30 100

In this study conducted in people aged 35-50 years 
and obtained the results as shown in Table 1. Abnormality 
incident left atrium, left ventricular hypertrophy and QT 
interval in smokers age berdasarsarkan significant and 
continues to increase with increasing age. 

Blood pressure will tend to be high as the passage 
of age thus greater risk of developing hypertension. 
Increasing age resulted in an increase in blood pressure, 
because the arterial wall will be thickened causing the 
buildup of collagen in the muscle layer, so that the 
blood vessels to constrict slowly and become rigid. 
Hypertension often does not cause symptoms, while 
blood pressure is constantly high in the long term can 
lead to complication.8

Table 2: Left Ventricular Hypertrophy incidence 
in smokers smoke at the health center by the Old 

Tower Hanyar

old smoke HVK + HVK - p *

10-15.
nonnotensive 0 25

0003
Hypertension 2 0

16-20
nonnotensive 1 4

0137
Hypertension 13 8

21-25
nonnotensive 0 0

.-
Hypertension 2 5

* Fischer Exact Test

Table 3: Characteristics of Respondents Based on 
the Old Smoking in normotensive and Hypertension 

at Health Center Tower Hanyar

old smoke
QT interval

P
Normal lengthwise

10- 15 Years
nonnotensive 25 -

0.074
Hypertension 1 1

16-20 Years
nonnotensive 5 -

.281
Hypertension 13 8

21- 25 Years
nonnotensive - -

100%
Hypertension 4 3

* Statistical analysis: Fisher’s Exact test Test

Based on the results table get the highest smoking 
duration in patients with hypertension are smokers over 
15 years by 70% and in normotensive subjects under 15 
years of 83%. In the table showing the old smoke has a 
statistically significant relationship in> 15 years and an 
increase in the> 20 years.

old cigarette consumption is one of the results which 
can significantly affect the increase in blood pressure 
or hypertension, substances contained in cigarettes can 
damage the lining of the arterial wall plaques. It cause 
narrowing of arterial blood vessels to increase blood 
pressure. Nicotine can cause hormone epinephrine 
increased and resulted in a narrowing of the arteries. 
Karbonmooksidanya can cause the heart to work harder 
to replace the oxygen supply to the body’s tissues. Heart 
work harder Tantu can increase blood pressure. Various 
studies have shown cigarettes are at risk for heart and 
blood vessels. With smoke a cigarette it will have a 
major influence on the increase in blood pressure or 
hypertension. This can be caused by CO gas generated 
by cigarette smoke can cause blood vessels “cramp” so 
that the blood pressure rises, it’s due to narrowing of the 
arteries due to nicotine causing the heart to work hard. 
As a result of heart rate and increase blood pressure.9

Table 4: Results Interpretation Left atrial 
abnormalities in smokers

LAA
P

No (%) There is (%)

Hypertension
No 29 (98.4%) 1 (1.6%)

0,00
there is 11 (33.3%) 19 (66.7%)

* Test x2 / significance 
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Table 5: Results Interpretation Left Ventricular Hypertrophy in Smokers

Left Ventricular Hypertrophy HVK (+) HVK (-) Total P
N % N % N %

0.0000 *
Hypertension 18 60 12 40 30 100
nonnotensive 1 3 29 97 30 100
amount 19 31.7 41 68.3 60 100

* Test x2 / significance

Table 6: Results of the QT interval average QT interval on Hypertension and Non Smokers Hypertension 
and Analysis Test T Not Pair

Smoker The number of patients Average ± SD
not Hypertension 30 411.000 ± 16.942 ms

Hypertension 30 432,433ms ± 31.322

 * Significant test T Not Paired = (P = 0.002).

According to the table 9 on the sample consisted of 
60 smokers who tebagi be 30 hypertensive patients and 
30 non-hypertensive. Obtained 66.7% of hypertensive 
patients also experience abnormal left atrium.

This is largely attributable due to nicotine, carbon 
monoxide, and hydrocarbons are the main components 
of tobacco smoke that increase the arrhythmogenic 
potential of smoke. Especially nicotine, because 
simpatomimetiknya effect on cardiac autonomic 
function and oxidative stress, thus increasing the chances 
of suffering from systemic hypertension is characterized 
by increased blood pressure caused by increased 
peripheral resistance. This leads to increased peripheral 
resistance after load resulting increase in compensation 
in the form of left ventricular hypertrophy in order to 
maintain cardiac output to remain normal. Disruption of 
left ventricular hypertrophy and left ventricular diastolic 
function, increased left atrial pressure menyababkan 
followed by dilation of the left atrium space.So 
electrocardiographically, it can be seen that there is a 
change in the shape of the P wave in leads II or V1.10

The incidence of left ventricular hypertrophy in 
smokers by smoking duration in health centers Hanyar 
Tower can be seen in Table 10. The group had smoked 
10-15 years old and 16-20 years of test analysis using the 
Fischer Exact Test. In the 10-15 year old group smoked, 
showed a significant (p <0.005). In the group of 16-20 
years old smoke, the result that is not related (p> 0.05). 
In the group of 21-25 years old smoke, found 40% had 
left ventricular hypertrophy.

Hypertension is a risk factor very large for heart and 
blood vessel disease. Smoking is one of the causes of 
hypertension and contribute to the development of left 
ventricular hypertrophy.11

In pathological conditions, such as hypertension 
called insufisuensi aortic pressure load or load volume 
called, can lead to left ventricular hypertrophy because 
there is an increase in the volume of cardiac myocytes 
and increased in size along with changes in the quality 
of the matrix collagen component.3

Cardiomyocytes have ẞ-adrenergic receptor (ẞ-
AR) and ᾳ1-adrenergic (ᾳ1-AR).Activation of ᾳ1-AR 
can increase the contractility mediated by the activation 
of Gq protein. Then, the activation of phospholipase C 
activates the hydrolysis of phosphatidyl inositol in the 
membrane, then stir 2 pieces messenger, diacylglycerol 
and inositol triphosphate. Inositol triphosphate stimulates 
the release of Ca + 2 from the sarcoplasmic reticulum, 
where diacylglycerol activates protein kinase C (PKC) 
and further induces hypertrophy.3

In table 11 obtained the average value of the QT 
interval on smokers Longer hypertension compared 
to smokers who do not have hypertension. Based 
on the unpaired t test showed sig. (2-tailed) of 0.002, 
it can be concluded that the H0 is rejected and Ha 
accepted therefore concluded that there were significant 
differences between the QT interval in smokers with 
hypertension and hypertension. The results show 
that the QT interval in smokers with hypertension 
were significantly longer than smokers who were not 
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hypertensive. In patients with hypertension changes in 
ion channel Na + (sodium ion), K + (potassium ion) and 
Ca2 + in the left ventricle, causing prolongation of the 
duration of the action potential (DPA) and elongation 
dispersion of repolarization transmural (DRT) of the 
left ventricle, which would cause a disruption of cardiac 
relaxation diastolic.12

Closing Conclusion

 in this study heart defects increased and statistically 
significant with age and the longer consume cigarettes. 
There is a significant relationship between hypertension 
with atrial abnormalities, left ventricular hypertrophy 
and QT interval in smokers in health centers hanyar 
banjarmasin sieve with the result p = 0.000001.
Suggestion: In patients with hypertension are advised 
not to smoke and smokers are advised to quit smoking.
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Abstract
Background: Lead is a heavy metal toxic can causes environmental contamination and health problems. 
It is accumulative and can affect to several body systems. Lead can be sourced from nature and human 
activities. It is can remain attached to soil particles or sediments in water for a years. The movement of lead 
from soil particles into groundwater may occur if it is exposed to acid rain. One source of lead exposure is 
the activity at solid waste treatment (TPA: Tempat Pemrosesan Akhir Sampah), which is to be sourced from 
waste processing leachates which still use the open dumping system. Leachate can infiltrate into shallow 
groundwater (well) consumed by nearby residents and potentially pollute the shallow groundwater.

Material and Method: This research aims to calculate the risk (RQ and ECR) of lead exposure in well 
water consumed by residents living around to Cipayung landfill, uses the EHRA (Environmental Health 
Risk Assessment) method with a cross-sectional study design. The Respondents was 104 people with a total 
environmental sample of 49 wells.

Findings: The results of risk quotient (RQ) on 104 respondents is RQ real time ≤ 1, RQ lifespan for 40 years 
indicates RQ>1 and ECR (Excess Cancer Risk) value for 50 years show smaller than 10-4.

Conclusion: Well water nearby the Cipayung landfill is still safe from lead exposure for the risk of non-
carcinogenic health problems. However, in the 40 years later there will be risks if the population continues 
to consume the well water nearby the Cipayung landfill. While the carcinogenic risk for the 50 years later is 
still within safe limits.

Keywords:  Lead; Risk Quotient; Cipayung landfill; leachate; open dumping
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Introduction
Landfill (TPA) is the final destination of all waste 

from all areas. One method of waste management 
system in TPA is to use an open dumping system. The 
open dumping system is not a fully comprehensive 

waste management process. It is causing various kinds 
of pollution like water, air and soil pollution. Water 
pollution caused waste generation is mostly organic waste 
causes the formation of wastewater which can contain 
various kinds of heavy metals such as Cr (Chromium), 
Cd (Cadmium), Hg (Mercury), Pb (Lead), Ni (Nickel), 
As (Arsenic), Ca (Calcium), Mg (Magnesium), Fe (Iron), 
Mn (Manganese), Na (Natrium), K (Kalium), Zn (Zinc), 
Al (Aluminum), and other heavy metals(1). Groundwater 
pollution can affect the quality of the groundwater, 
primarily if the groundwater is used as a source of 
drinking water for residents. At high levels of exposure, 
the lead can damage the brain and kidneys in adults or 
children and ultimately cause death. In pregnant women, 
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can cause miscarriages. Also, it can damage the organs 
responsible for sperm production; can cause finger, wrist 
or ankle weakness, anemia, and a slight increase in blood 
pressure, especially in middle-aged and older people(2).

Lead in the environment can remain attached to soil 
particles or sediments in water for years. The movement 
of lead from soil particles into groundwater occurs 
when rain falls on the soil is acidic. Therefore, lead can 
enter the human body directly through the ingestion 
process because it consumes drinking water sourced 
from groundwater. The increase in population is directly 
proportional to the amount of waste generated due to 
human activities. The amount of waste generated in 
TPA is increasing every day, resulting in an increased 
concentration of lead in leachate. This certainly causes 
health problems for residents, especially those exposed 
to lead through well water that is consumed directly by 
them. The location of Cipayung landfill in Depok city 
and accommodates garbage or solid waste from all 
residents at Depok city. It has been established since 
1984 and still operating today in an area of 10.8 Ha. The 
waste processing method carried out in this landfill is 
still using an open dumping system, to allow seepage 
of leachate into the groundwater around the landfill. 
Therefore, it is necessary to analyze the level of risk (RQ 
and ECR) of lead exposure in well water consumed by 
residents living around to Cipayung landfill to know safe 
or unsafe consumption of lead-exposed well water.

Material and Method
This research using the Environmental Health Risk 

Assessment (EHRA) method. Risk assessment is the 
process of estimating the potential impact of a chemical, 
physical, microbiological or psychosocial hazard on a 
specified human population or ecological system under 
a specific set of conditions and for a certain time frame. 
The scope of EHRA can cover the health impacts of 
chemical pollutants and contaminants in the air, water, 
soil, and food; pathogenic microbiological contaminants 
in food and water; radiation sources; electromagnetic 
fields (EMFs); climate and climate change. EHRA 
priority is attached to evaluating the potential human 
health impacts. The method used in EHRA are inherently 
conservative and highly protective of public health. This 
is especially true of screening type risk assessments, 
which tend to use the most conservative assumptions 
about exposure and risk(3). There is 4 step to calculating 
risk value are identifying hazards from lead exposure, 
analyzing doses response, calculating lead exposure 

intake, and calculating the risk value (Risk Quotient/
RQ)(4)

This research was conducted on the residents living 
around to Cipayung landfill, which is precisely the 
population at RW 07. The sample was 104 respondents; 
they are the residents who had settled at that location 
for at least one year, consumed the groundwater/well 
water for daily drinking water, adults ≥ 18 years old, 
not pregnant and have chronic diseases, and willing to 
become respondents by signing informed consent. There 
are some data needed to perform risk level calculations, 
that is the lead concentration (C) data in well water, 
the lead duration time (Dt) data, the lead frequency of 
exposure (fE) data, the weight of body (Wb) respondents 
data, the drinking water rate (R) data and reference 
dose (Rf D) at the lead ingestion process. The lead 
concentration data was obtained through measurements 
made by Laboratorium Kesehatan Daerah DKI Jakarta 
using the ICP (Inductively Coupled Plasma) method 
with the APHA 3120B/22/2012 methodological 
standard. Well water samples were taken from all 
respondents wells, so that the total number of wells from 
104 respondents was 49 wells. The lead duration time 
data, the lead frequency of exposure data, the weight 
of body respondents data, the drinking water rate data 
can be obtained from interviews using questionnaire 
instruments. All of the data can be used to calculating 
lead intake with the.

 Formula: Lead intake or LADD= C x R x fE x Dt	
					     Wb x tavg

tavg for noncarcinogenic effect is default value 
30-year x 365 days/year and for carcinogenic effect 
is default value 70-year x 365 days/year. After all the 
data is collected, calculating of lead RQ by dividing the 
exposure intake of lead with lead Rf D, and calculating 
of lead ECR by multiply lifetime average daily dose 
(LADD) or intake for carcinogenic effect with Cancer 
Slope Factor (CSF) for the lead.

RQ for lead = Lead Intake 
		       Rf D

ECR = LADD x CSF

Rf D and CSF use the values listed in the Integrated 
Risk Information System (IRIS), which can be accessed 
on the website www.epa.gov/iris. However, the value 
of lead Rf D and CSF for ingestion exposure was not 
found(5), so the lead Rf D can using the calculations 
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or data from previous research(4). This research using 
Rf D from the results of the research by Nukman, 
2005 in Pratiwi, 2015(3), which was calculated based 
on the average anthropometric data of the Indonesian 
population. Obtained Rf D value of 0.0014 mg/kg/
day. The value for lead CSF taken from the Office of 
Environmental Health Hazard Assessment-California 
is 8.5x10-3 mg/kg/day(6). The RQ calculation value 
will indicate the conclusion a safe risk or unsafe risk. 
RQ>1 means that the well water consumed by residents 
living around to Cipayung landfill is not safe from lead 
exposure, and if RQ≤1 then the well water is safe from 
the risk of lead exposure(7). Estimates of risk can also be 
calculated for the next few years called lifespan RQ. The 
ECR calculation value will indicate the amount of risk 
for carcinogenic effect throughout life(4).

Findings: This research conducted to residents 
living around to TPA Cipayung, Depok city with 
characterization which can be seen in Table 1 below.

Table 1: Distribution and Frequency the 
Characterization of Respondents Living Around to 

Cipayung Landfill, Depok City, 2019

Variable Total of Respondents (n) %
Age (year)
18-30 year 17 16.3

31-40 year 27 26.0

41-50 year 37 35.6

51-60 year 14 13.5

61-70 year 7 6.7
71-80 year 1 1.0

Variable Total of Respondents (n) %
81-90 year 1 1.0
Gender
Male 32 30.8
Female 72 69.2
Total 104 100

Source: The results of interviews with a questionnaire which has 
been processed using computer software

According to table 1, the respondents in this study 
were at most 41-50 years old, and women. This affects 
the frequency of exposure because most women in 
the area are housewives who are in the neighborhood 
every day. So that more exposure to lead through 
drinking water compared to other respondents. The first 
step of the EHRA is to identify hazards by measuring 
the concentration of lead exposure in well water. The 
following are the results of the measurement can be 
seen in Table 2 below. The second step is to do a doses 
response analysis by determining the value of Rf D and 
CSF. This value is not yet found in EPA, so the value of 
Rf D refers to previous research conducted by Nukman 
(2005) in Pratiwi (2015) that is equal to 0.0014 mg/kg/ 
day. The CSF value refers to the standard used by the 
Office of Environmental Health Hazard Assessment-
California, which is equal to 8.5 x 10-3. The third step 
is to do a response dose analysis that is calculating lead 
exposure intake that enters the respondent’s body by 
previously calculating the rate of drinking water rate 
(R), frequency of exposure (fE), duration of exposure 
(Dt) and weight of the respondent (Wb). All of this data 
can be seen in Table 2 below.

Table 2: Distribution and Frequency of Lead Concentration, Lead Intake, Respondent Consumption Rate, 
Exposure Time, Exposure Duration, Weight of Body Respondents Living Around to Cipayung Landfill, 

Depok City, 2019

Variable Total of Respondents (n) Mean SD Min-max
Lead Concentration (C in mg/L) 104 6x10-3 33x10-3 5x10-4-1.72x10-2

Consumed Rate (R in liter/day) 104 2.06 0.77 0.7 – 4.4
Frequency of Exposure (fE in day/year) 104 361.78 7.75 317 – 365
Duration Time (Dt in a year) 104 30.34 15.92 2 – 85
Weight of Body (Wb in kg) 104 59.27 11.26 35-91

Source: The results of the measurement of Laboratorium Kesehatan Daerah DKI and the results of interviews with a questionnaire 
which has been processed using computer software
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The data in the table above are used to calculate 
the exposure intake of lead in well water consumed by 
respondents in this study. The fourth step is to perform 

Table 3: Intake and Value of Risk for Respondents Living Around to Cipayung Landfill, Depok City, 2019

Variable Total of Respondents (n)
Intake RQ

Mean Min-max Mean Min-max
Rea Time 104 2x10-4 6x10-6 – 9.9x10-5 0.17 (≤1) 4x10-3 (≤1) – 0.71(≤1)
Lifespan 30 year 104 2.24x10-5 0 – 1.1x10-4 0.16 (≤1) 8.4x10-4(≤1) – 0.80(≤1)
Lifespan 35 year 104 2.61x10-5 0 – 1.3x10-4 0.19 (≤1) 9.8x10-4(≤1) – 0.94(≤1)
Lifespan 40 year 104 2.98x10-5 0 – 1.5x10-4 0.21 (≤1) 1.11 x10-2 (≤1) – 1.07(>1)
Lifespan 45 year 104 3.36x10-5 0 – 1.7x10-4 0.24 (≤1) 1.25 x10-2 (≤1) – 1.21(>1)

Variable Total of Respondents (n)
LADD ECR

Mean Min-max Mean Min-max
50 year 104 1.6x10-5 0 – 8x10-4 1.36x10-7 1x10-8 – 6.8x10-7

Source: The results of data processing using computer software

The RQ value reflects the risk of being safe and 
unsafe from exposure to the environment. According 
to the results in table 3, it was found that the average 
respondent had a safe RQ value, which was located <1. 
However, the results of the calculation of RQ lifespan 
40 years there are already respondents who have the 
results of unsafe RQ calculation > 1. The results of 
further observations showed that the respondents were 
women who had been exposed for 25 years to consume 
well water that had the highest lead concentration based 
on the measurement of lead levels in well water. The 
location of the well is 130 meters from the open dumping 
TPA Cipayung. The condition around the house that has 
the well is a field that allows the entry of acid rain and 
helps absorb lead into the groundwater and pollutes the 
well water of the population. So that if the respondent is 
exposed to lead through drinking water for 40 years, then 
in the next 15 years there is a risk of non-carcinogenic 
health problems. If children consume the well water, in 
the next 40 years there is a risk that it will not be safe 
to consume water exposed to lead and is also at risk of 
developing health problems that are non-carcinogenic. 
There was a similar study conducted by Pratiwi, 2015 on 
populations living in industrial and non-industrial areas 
in Gresik, East Java, Indonesia obtaining real-time RQ, 
but with a duration of exposure for 30 years for the age of 
RQ is > 1(8). Other studies by Tias, 2017 for people who 
live in TPA Namo Bintang, North Sumatera, Indonesia, 

obtaining the maximum real-time RQ is 12.5, it means 
RQ> 1, so people who live around TPA Namo Bintang 
risk being unsafe to consume water from wells(9). The 
ECR calculation for 50 years the maximum value is 
smaller than 10-4(4). It means that in the next 50 years 
of exposure, residents who consume lead-exposed well 
water are still safe from the risk of health problems that 
have carcinogenic effects. There are not many studies 
that calculate environmental health risks due to exposure 
to lead in drinking water, so it is hoped that this study can 
illustrate that although current conditions do not create 
unsafe risks, the potential for unsafe risks can occur at 
any time. Especially if the main exposure source is not 
immediately stopped.

Based on this, risk management is needed to protect 
residents from unsafe risks when consuming well water 
containing high lead exposure. One effort is to improve 
the waste management system in the landfill so that 
leachate does not pollute shallow water or community 
well water and look for alternative drinking water 
sources that are free of heavy metals, especially tin, and 
for the government to look for other method for better 
waste management systems other than open dumping 
or moving landfill to new areas with a better waste 
management system.

a risk characterization by calculating the RQ value. The 
results of calculating the intake and RQ of lead exposure 
in well water can be seen in Table 3 below.
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Conclusion
Well water nearby the Cipayung landfill is still safe 

from lead exposure for the risk of non-carcinogenic 
health problems. However, in the 40 years later there 
will be risks if the population continues to consume 
the well water nearby the Cipayung landfill. While the 
carcinogenic risk for the 50 years later is still within safe 
limits.
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Abstract
Background: Migration is known of its contribution to overcome poverty. Despite the benefits, migrated 
parent(s) who leave their children behind, create a new shape of public health problem: adolescent problem 
behavior, i.e smoking, early sexual activities, unhealthy diet, poor physical activity, violence and criminal.

Purpose: Thisresearch aims to define the relationship of parent’s gender and the length of working period 
of parent overseas, to adolescent behavior.

Method: This observational survey use cross-sectional design, involves 65 repsondents of adolescent in 
Gumelar sub-district, part of Banyumas District in Central Java, Indonesia. Four villages are choosen to 
represent the sub-district situation. Data collected is analysed in univariate, bivariate and multivariate.

Results: Multivariate analysis result shows the Odds Ratio (OR) value of the variable parents who work 
abroad is 16.5. It means that mothers who work abroad will cause teens to have risk behaviors by 16.5 times 
higher than teens who were left by fathers for working overseas.

Conclusion: Mothers who work abroad increase the potential for adolescents 16.5 times more likely to have 
risky behavior, compared to if fathers left overseas.

Keywords:  Children left behind, risk-behavior, Indonesian migrant workers
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Introduction
Parents who migrate to other countries to work, 

despite getting remittances and other benefits, 
simultaneously also have a negative impact on health, 

change ties in the family and social environment and 
increase the burden on the health system1. Migration 
becomes an event that can cause problems for families 
and children, because the separation of children from 
parents is the worst consequence of parental migration. 
Children in migrant worker families are the group 
most vulnerable to emotional and psychological stress, 
feelings of neglect, and low self-confidence. These 
three things have a very strong potential to undermine 
children’s overall development and socialization 
patterns2. The international organization, UNICEF - 
UNDP, in 2006 specifically conducted a review of the 
impact of remittances on children and women in migrant 
households in the countries of origin of migrant workers, 
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which shows that parental migration poses a risk to 
children and impacts on children’s rights that cannot be 
resolved only by remittance3.

Adolescent is a phase where a person experiences 
big changes in social interactions and relationships 
with others. This period is a phase in an individual’s 
life, and not a permanent period, a phase in which the 
individual is no longer a child, but also has not yet 
reached adulthood4. During adolescence also changes 
the relationship between children (adolescents) with 
parents5. The child’s relationship with the family, 
especially the child’s relationship with the mother, will 
affect the child’s early emotional development6.

Method
Research Design: This research is a cross sectional 

study conducted in 4 villages in Gumelar District, 
Banyumas Regency, Central Java, Indonesia. The 
study were conducted from May to August 2019. The 
independent variables were parents who work abroad 
(father or mother), length period of parents working, and 
peer influence. The dependent variable is risk behavior 
in adolescent migrant worker children.

Population and Samples: The population in this 
study was 96 adolescentsaged 11-18 years who were 
left behind by one of their parents working abroad. The 
sample selection is done by inclusion and exclusion 
criteria. The inclusion criterion is a parent has been 
working abroad for at least 6 months, the exclusion 
criterion is that when the research was carried out parent 
who worked abroad hadbeen returned to Indonesia.

Sample Size: Total sampling technique was used 
and recruited 65 adolescents who meet the inclusion 
criteria.

Instruments: This study used a questionnaire of 
adolescent’s risk behavior and factors that influence 
it. The questionnaire was compiled based on the main 
references from (1) Indonesian Demographic and Health 
Survey 2012 on Adolescent Reproductive Health, 
compiled by the Central Statistics Agency, National 
Population and Family Planning Agency, Ministry 
of Health and ICF International, (2) 2017 Youth Risk 
Behavior Survey compiled by the Center for Disease 
Control (CDC) Division of Adolescent and School 
Health, and (3) Global School-based Student Health 

Survey (GSHS), compiled by WHO and the Center for 
Disease Control (CDC) in collaboration with UNICEF, 
UNESCO, and UNAIDS

Data Collection: Structured interview was applied 
to collect data, done by interviewing respondents using 
the questionnaire.

Statistical Analysis: Data was analysed in (1) 
univariate, to describe each variable, (2) bivariate with 
Chi square test, carried out to select variables to be tested 
in the multivariate stage, and (3) multivariate, to analyze 
the variables that had the most influence on risk behavior 
in adolescent migrant worker children.

Result
Total of 65 respondents in this study were left behind 

adolescent aged between 11-18 years. The risk factors to 
their risky behavior analysed were (1) parent working 
abroad (migrant parent), (2) length of parent’s working, 
and (3) influence of peers. Bivariate analysis was carried 
outto selsct variables to be included in multivariate 
analysis.The result of bivariate test isshown in Table 1.

Tabel 1: Risk Factors of Adolescent Risky Behavior

No Variables n % p - value

1. Parent working abroad 
(migrant parent) 0,022*

Mother
Father

60
5

92.3
7.7

2. Length of parent’s 
working 0,259

>3 yrs
≤3 yrs

45
20

69.2
30.8

3. Influence of peers 0,002*
Risky
Not risky

32
33

49.2
50.8

The variables included in the multivariate analysis 
stage were the variables with p value <0.25. The results 
of the bivariate analysis showed that the variable with a p 
value <0.25 were the variable of parents working abroad 
(0.022) and the peer influence (0.002). The variable of 
length of parent’s working abroad had a p value of 0.259 
so that was not included in the multivariate analysis. 
Multivariate analysis used multiple logistic regression 
prediction models. The result of multivariate analysis is 
shown in Tabel 2 as follows:
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Tabel 2: Final Result of Multivariate Analysis

Variables B p-value OR 95% CI
Parent working abroad (migrant parent) 2,806 0,033 16,5 1,2-215,7
Influence of peers 2,900 0,018 18,1 1,6-199,8

The result of multivariate analysis showed that 
variables significantly related to adolescent behavior 
were variables of parents who worked abroad and peers. 
The analysis results obtained Odds Ratio (OR) from the 
variable of parents who work abroad is 16.5, meaning 
that motherswho work abroad,as the risky category, 
will cause adolescent to be engaged in risky behavior 
by 16.5 times higher than those who were left by fathers 
who work abroad. Odds Ratio (OR) value of influence 
of peer variable is 18.1, meaning that peers who have 
risk behaviors will cause adolescent behavior to engage 
risky behavior by 18.1 higher than peers with no risk 
behaviors. The results of this initial modeling show 
that the two variables have a p value <0.05 so that the 
model is accepted as a model of relation between parent 
working abroad and influenace of peers to adolescents 
behavior.

Discussion
One of negative effect of parent migration is 

changing ties in the family1. It becomes an event that 
can cause problems for families and children, because 
the separation of children from parents is the worst 
consequence of parental migration. Children left behind 
(CLB) is the most vulnerable group to emotional and 
psychological pressure, feelings of neglect, and low 
self-confidence. These three things have a very strong 
potential to undermine children’s overall development 
and socialization patterns2.

UNICEF7 summarized effects of migration on 
children left behind. It differs fathers to mothers leaving 
overseas. When mothers migrate, it will affect children 
psycho social health, education, risk to be abused, 
domestic gender division and family break up. While 
the children left by fathers are more likely to be affected 
by poverty in female headed household which leads to a 
households vulnerability.

Adolescent, in particular, is also affected by parental 
migration. They often experience difficulties in social 
relationships and put themselves close in small groups 
with peers who have the same situation. They are also 

often left together with responsibilities that are not 
resolved by their parents, regardless the mother or father 
migrate2.

This study found that parent working overseas 
related to adolescent behavior. In particular, adolescent 
who are left by migrated mothers have higher potential 
to be engaged to risky behavior. Regarding the family 
structure, a research showed that family structure 
influences the experience of sexual intercourse in 
adolescents8. Smoking, alcohol consumption, and sexual 
behavior were found higher amongadolescent in single 
parent families9.

Previous studies on children left behind are in line. It 
is foundin South Chinathe problems of risk behavior and 
suicidal ideation in CLB in rural areas10. The problem of 
mental disorders in CLB is also a problem in Sri Lanka11. 
Other studies showed that migrating mothers are risk 
factors for the mental condition of their children12, 13. A 
study in Italy concerning mothers and children who had 
been physically separated as mothers worked in other 
countries, and then reunited, showed that the length of 
time separated was relevant, because it led to changethe 
meaning and family life between countries, which also 
change the role of children in the family14.

Parents, especially mothers, who work, are a threat 
to the relationship between parents and children. If the 
child is entrusted to the caregiver and the child feels 
happy, then the mother will feel unhappy. Meanwhile, 
if the child feels unhappy and happy with the caregiver, 
the child will hate the mother or parents who do not care 
for him15.

Other finding of this study is the influence of peers 
on adolescent risky behavior.Risk behavior is a type of 
behavior that endangers health and tends to increase 
in adolescence5. Increased involvement in health risk 
behaviors is a marker of adolescence. Factors that 
encourage adolescents to take risks on themselves are 
social and cultural factors, including changes in family, 
poverty and racism16.Include in risky behaviors are: 
tobacco consumption, poor diet, low physical activity, 
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alcohol consumption, drug abuse, sexual behavior and 
risky behavior in accidents. These risky behaviors are 
the biggest causes of adolescent death which generally 
begin early in adolescence and peak at the end of 
adolescence and early twenties17.

Although it against the norm, some risky behaviors 
are behaviors that adolescents learn from their social 
environment, supported by their social environment, 
and can be controlled both individually and by their 
social environment. These behaviors also have a special 
function for adolescents in achieving normal development 
goals: to show the independence of their parents, to be 
accepted by their peers, reject conventional values in 
their environment, and perhaps the most important thing 
is to be a marker of changing to become more mature18.

Understanding the impact of risky behaviors during 
adolescence to their future, it needs to highlight that 
family is always the most important social influence for 
children, although they have developed relationships 
with the environment outside the home. Close 
relationships infamily will have more influence on 
children than other social influences. Children are also 
more dependent on parents for safety and happiness. 
If the child’s relationship with parents deteriorates, 
the consequences will be bad, too. In particular, the 
relationship between mother and child has a stronger 
influence. This is because to most mothers the child is 
very dependent15.

Study Limitations: This study did not analyse the 
age of respondents when they were left behind, so that 
the study cannot explain wether the behavior among 
respondents is a natural expression due to a lifespan 
development or caused by migrated parent in particular. 
It is suggested to next studies to search further of the 
impact of migrated parent to the behavior of children left 
behind in every stage of age. This study then expected 
to recommend community how to respond the needs of 
children left behind of affection from family, caregiver, 
or community.

Conclusion
Parent, in particular mothers, who work abroad, and 

influence of peer increase the potential for adolescents to 
have risky behavior. When migrating is inevitable, it is 
importantto maintain the family relationship eventhough 
there is a distance between parent overseas and the 
children in home country. Adolescent, especially, needs 
to be supportted to undergoing their journey of lifespan. 
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Abstract
Purpose: Poor accessibility to health services, lack of sufficient health-related information, and problems 
related to socioeconomic, infrastructural, geographical, and ethnic variations may lead to delayed diagnosis 
and treatment of breast cancer. Through real experiences of women patients admitted in an oncology 
department, we aimed to identify and better understand the health care needs that women with breast cancer 
face during their treatment journey.

Method: The present qualitative study was carried out using inductive content analysis. Data was obtained 
from 12 women in oncology departments in two different hospitals in the city of Erbil, in the Kurdistan 
Region of Iraq. In-depth semi-structured interviews were conducted and thematic analysis of the collected 
data resulted in the extraction of themes and subthemes.

Results: Analyzing the transcripts of the interviews revealed four main themes: Emotional, spiritual, and 
psychological needs; Physical and body image change needs and Information needs

Conclusions: During their search for health care services, patients with breast cancer in the Kurdistan 
Region of Iraq are faced with Understanding the phenomenon of ‘living with breast cancer’ seems to be 
crucial for nurses to help women with breast cancer to find themselves in confronting the consequences of 
the changes associated with the illness. That needs to be resolved in order to enable delivering of a higher 
quality of health care to these patients.
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Introduction
A diagnosis of breast cancer becomes one of the 

most dreadful events to occur in a women’s life, and 
coping with it can be psychologically exhausting. The 
word “cancer” alone, can cause much dread. The global 

statistics in 2012 revealed 14.1 million new cases of 
cancer annually resulting in 8.2 million deaths. These 
figures are expected to double by 2032.1 According to the 
most recent reports by the World Health Organization, 
the breast cancer prevalence rate is one per eight 
women.2 Since breast cancer is the most common type 
of cancer in women; it is the second leading cause of 
cancer deaths among females. In 2006, a total number of 
191,400 cases of breast cancer were diagnosed among 
women in the USA leading to the death of 40,800.3

The rapid changes in lifestyle and geopolitics over 
recent years have resulted in an increase in prevalence of 
breast cancer in the Kurdistan Region of Iraq; such that 
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breast cancer is currently one of the most prevalent types 
of malignancy among the Iraqi population, resulting in 
about one-third of the registered cancers in females and 
almost one quarter of female deaths from cancer. 4, 5 
Affecting all age groups, breast cancer had a prevalence 
rate of 26.6 per 100,000 Iraqi women in 2000, which 
rose to 31.5 per 100,000 in 2009.6 Breast cancer is now 
considered one of the major threats to health among Iraqi 
women. It is more prevalent among middle-aged women 
and is characterized by advanced stages and aggressive 
pathology with a high rate of mortality. 4, 7 

There is very little known about the needs that 
oncology patients with cancer face while trying to access 
the health care system in the Kurdistan region of Iraq. A 
qualitative study was conducted, aiming to identify and 
better understand the health care needs that women with 
breast cancer face during their treatment journey.

Method
Study Design: In the present qualitative study 

Kurdish women’s experiences of health care needs about 
breast cancer were investigated through an inductive 
content analysis method. 8

Participants: The sample consisted of 12 oncology 
women who willingly participated in the study. All 
interviews were conducted among in-patients, at a 
participant-chosen time and location within hospital 
settings, from July 2018 to January 2019. The participants 
were selected from among women with breast cancer 
based on the following inclusion criteria: diagnosed 
above six months; admitted in oncology department in 
the city of Erbil; having experience of providing health 
care services; being residents of the Kurdistan Region; 
and having begun chemotherapy. The study participants 
comprised 12 Kurdish-speaking women with a median 
age of 37 years (range 24-50 years). Regarding their 
educational degree, three were illiterate, five were 
primary and high school graduates and four were college 
graduates. Exclusion criteria included women aged 
less than 18 years, and those who had difficulty with 
understanding and answering the interview questions 
for data collection. 

Data Collection: In-depth semi-structured 
interviews were conducted by the principle investigator. 
All of the interviews were conducted in Kurdish and were 
carried out in the oncology departments of N. Hospital 
and R. Hospital located the Erbil, in Iraqi Kurdistan. 
Data collection continued until data saturation was 

obtained and no new concepts emerged. Individual 
answers provided were used to shape subsequent follow 
questions which were aimed at eliciting more detailed 
explanations. The subsequent questions included 
“Could you please give me an example?”, “Could 
you please explain more?”, “What do you mean?”, 
“How was it?”, and “How did you feel about that?” 
To give the participants more time to think and give 
better explanations and remember more details of their 
experiences, the researcher kept silent from time to 
time. The duration of each interview was from 33 to 70 
minutes. All of the interviews were recorded, and were 
subsequently transcribed and analyzed.

Data analysis of the Study: Data analysis was 
carried out using the qualitative content analysis 
method.13 Recorded interviews were transcribed 
verbatim, and then the transcriptions were translated 
into English by an experienced translator familiar with 
medical texts and issues. After that, the transcribed 
interviews were analyzed via inductive content analysis 
method. To depict all aspects of the content, the codes 
and themes were produced freely. Afterwards, during 
the second stage of creating themes, the transcripts were 
reread several times, which led to merging of similar 
headings, a decrease in the number of themes, and the 
production of broader themes. During the last stage, 
which was abstraction, a hierarchy for the developed 
themes was formulized. Finally, all themes and their 
subthemes were labeled with a proper name according 
to their content, which resulted in the highest possible 
level of abstraction.9

Trustworthiness: The level of soundness or 
adequacy of studies carried out through qualitative 
approaches such as content analysis method is called 
trustworthiness, requiring an accurate description of the 
data analysis procedure and justification of the reliability 
of the results. 9, 10 In the present study, trustworthiness 
was ensured by conducting the interviews at appropriate 
times and places, winning the participants’ trust and 
establishing good relationships with them, benefiting 
from the complementary opinions of experts, and 
reviewing the transcripts. Therefore, two professors 
were requested to reconsider the transcriptions and the 
extracted codes. 

Ethical Considerations: The present research 
study was ethically approved by the Ethics Committee 
of College of Nursing, Hawler Medical University 
(Project No. 3, approval date: 16th March 2016. Before 
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selecting the final participants, the researcher provided 
the potential participants with a thorough explanation 
of the study objectives, data collection method, and 
confidentiality of the information they provided, and 
their right to quit the study whenever they wished to.

Results
Emotional, Spiritual, and Psychological Needs:

Emotional and Spiritual Needs: Breast cancer 
has profound emotional impacts on patients and their 
families. Women with this illness have to face a disease 
fraught with fatalistic meanings, which gives rise to a 
series of negative emotions (fear, anger, pessimism, 
anxiety, and suffering), externalized in their state of 
mind. Oncology women in general experience spiritual 
loneliness due to the loss of hope, belief, and faith. Often 
it is difficult for patients to find meaning in their illness. 

“I believe that God does not love me, and that is 
why I got afflicted by the disease in the first place.” 
(Participant 11)

Psychological Needs: Participants did not initially 
accept having cancer, but gradually had to. Some 
perceived being anxious about their future, and being 
irritated and apprehensive about health. Participants 
thought that it would be difficult for them to live with 
the disease, and that it was an additional burden for 
themselves and their families due to treatment expense 
and care giving burdens.

“There is a feeling of being an outsider, it feels that 
the illness and near death isolates them from the healthy 
world.” (Participant 5)

“Not knowing how illness will treat me, will there 
be pain, how death will happen? Many patients like me 
have also expressed that in the end I am alone with my 
diagnosis.” (Participant 3)

Physical and Body Image Change Needs: Breast 
cancer treatments with chemotherapy, radiotherapy, 
and surgery are associated with numerous side effects 
including pain, fatigue, vomiting, disabilities, edema, 
and hair fall. These side effects greatly influence 
patients’ general conditions and outlook. Women 
acknowledged their needs, and continued to hope for 
life-saving interventions, but their quality of life was 
negatively affected by the side-effects of their cancer 
treatment, especially pain, fatigue, lack of energy, 
muscle weakness, nausea, infections, and lymphedema, 

which placed limitations on their level of functioning 
and participation in daily life.

“I am tired of the strength of chemotherapy and 
complain about the side effects, so I refuse receiving the 
treatment.” (Participant 12)

 “With after radiotherapy effects, you can get very 
tired… it becomes a collected thing, and you suddenly 
feel dreadful, you feel nauseous.” (Participant 2)

Information Needs: Participants discussed how 
they obtained information about their cancer, how they 
checked whether their symptoms were normal, and 
ways to manage side-effects. However, women who did 
not want to be reminded of the negativity of metastatic 
disease were sometimes fearful about accessing 
information about breast cancer because they wished to 
avoid negative messages.

“I only see the patients when they are referred to 
the hospital, and since patients need guidance most of 
the time, there should be some centers in the city to help 
them outside the hospital.” (Participant 7)

Discussion
Throughout the last 16 years and due to complex 

political affairs in the Middle East, the Kurdistan Region 
of Iraq has been a hot spot for increased growth and 
comparatively quick economic advancement. Within 
the same period of time, the region has been affected 
by nearby wars and immigration waves from inside and 
outside Iraq. It is important and interesting to map the 
oncology care of breast cancer patients in this region.

It was noted that many patients experienced having 
strong negative spiritual and social needs.

Fear, depression, anxiety, and social roles 
instabilities are among psychological challenges that 
women experienced.11, 13One of the stressful at the same 
time genuine worries that these women had even after 
years of the treatment completion was fear of the future. 
In addition, the jeopardy of shortened life following on 
cancer recurrence was another concern.14, 15The most 
repeatedly stated concern in every phase of experiencing 
breast cancer is fear. Physical symptoms as pain, invasive 
treatments, the likelihood of cancer reappearance, and 
the possibility of death are causing patients to experience 
fear. 12 Fear of recurrence and symptom distress are 
predictive of the appraisal of cancer as stressful.16 
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Another theme emergent from the reported life 
experiences was the negative impact of physical 
complications of cancer treatment such as pain, fatigue, 
nausea, hair fall, and other disabilities. This finding is 
in accordance with those reported by Heydarnejad and 
colleagues who reported the negative and side effects of 
cancer therapy that had on the patients’ quality of life.17 

Breast cancer experience is a complex experience of 
affected women; it has an impact on all the life aspects 
throughout and even after the treatment. Even though 
each woman experiences breast cancer in a unique way, 
the common views they share is linked to the functional 
and physical adverse impacts of cancer treatment. The 
most well-known concerns of survivors of breast cancer 
are restriction of upper extremity motion, limitation of 
activity, fatigue, pain, lymphedema, and “chemotherapy-
induced peripheral neuropathy (CIPN)” 18,22

Other important themes and subthemes 
acknowledged in our study include patient education/
information/communication needs. Patients and 
caregivers also identified a lack of education and 
knowledge about lung cancer diagnosis and treatment 
as a barrier to their care. Patients and caregivers were 
not always fully knowledgeable about breast cancer, 
treatment options, or the duration of treatments. They 
relied on the health care provider to disclose such 
information or direct them to credible sources. In many 
instances, patients were misinformed about the causes 
of breast cancer. Post-treatment care, for example, 
exercise, diet, and follow-up are that information that the 
survivors felt in need for it. Comparable findings were 
noted in the previous studies. 23 Information about signs 
and symptoms of recurrence of cancer was a need .24 

Conclusion
During their search for healthcare services, patients 

with breast cancer in the Kurdistan Region of Iraq 
provided insight into their experiences and needs as 
breast cancer survivors. The participants have undergone 
traumatic experiences during diagnosis, treatment, and 
post- treatment phases. The study findings throw light 
on the fact that the breast cancer survivors have major 
psychosocial, information, physical and family support 
needs. Recognizing the experiences and needs of the 
breast cancer women, their family members, health care 
workers, community members, and policy makers after 
the end of treatment is important to facilitate optimal 
delivery of health care at the community settings to 

improve the quality of life of breast cancer survivors.

Acknowledgment: The present study was part of 
the Azzadin Kamal Mahmod, Ph.D. dissertation. The 
authors are grateful to Hawler Medical University, 
College of Nursing for their support.

Conflicts of Interest: There is no

Funding Section: This study funding by Hawler 
Medical University/College of Nursing.

References
1.	 World Health Organization. Global cancer facts 

and figures [Internet]. 3rd ed. Geneva, Switzerland: 
WHO; 2012 [cited 2018 Jun 9]. Available from: 
https://www.cancer.org/content/dam/cancer-org/
research/cancerfacts-and-statistics/global-cancer-
facts-and-figures/global-cancer-facts-and-figures-
4thedition.pdf

2.	 Ferlay J, Soerjomataram I, Dikshit R, Eser S, 
Mathers C, Rebelo M. et al. Cancer incidence and 
mortality worldwide: sources, method and major 
patterns in GLOBOCAN 2012. Int. J. Cancer 
2014; 136(5):359-86. Available from: https://doi.
org/10.1002/ijc.29210

3.	 Centers for Disease Control and Prevention 
[Internet]. Atlanta, GA: CDC. 2010 breast cancer 
statistics. Available from: https://www.moh.gov.
iq/upload/upfile/ar/833.pdf

4.	 Centers Alwan NA. Breast cancer among Iraqi 
women: preliminary findings from a regional 
comparative Breast Cancer Research Project. J 
Glob Oncol. 2016; 2(5):255-58. Available from: 
https://doi.org/10.1200%2FJGO.2015.003087

5.	 Globocan. World cancer statistics [Internet]. 
Lyon, France: IARC Press; 2018 [cited 2018 Jun 
9]. Available from: https://gco.iarc.fr/today/data/
factsheets/cancers/20-Breast-fact-sheet.pdf

6.	 Al-Hashimi MM, Wang XJ. Breast cancer in Iraq, 
incidence trends from 2000-2009. Asian Pac J 
Cancer Pre. 2014; 15(1):281-86. Available from: 
https://europepmc.org/abstract/MED/24528040

7.	 Alwan N. Breast cancer: demographic 
characteristics and clinic-pathological presentation 
of patients in Iraq. East Mediterr Health J. 2010; 
16:1073-78. [Internet]. 2010 [cited 2018 June 
09]. Available from: https://apps.who.int/iris/
handle/10665/118047



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  1951

8.	 Lichtman M. Qualitative research in education: a 
user’s guide. 3rd ed. Thousand Oaks, CA: SAGE 
Publications, 2012.

9.	 Mayring P. Qualitative content analysis: theoretical 
foundation, basic procedures and software solution. 
Social Science Open Access Repository [Internet]. 
2014. [cited 2018 Jan 8]. Available from: https://
nbn-resolving.org/urn:nbn:de:0168-ssoar-395173

10.	 Holloway I, Wheeler S. Qualitative research 
in nursing and healthcare. Oxford, UK: Wiley 
Blackwell, 2010.

11.	 Gore M, Russell D. Cancer in primary c Figure 15-
8. The cancer pain algorithm (highest-level view) is 
a decision-tree model for pain treatment. Redrawn 
with permission from DuPen, A. R., DuPen, 
S., Hansberry, J., et al. (2000). An educational 
implementation of a cancer pain algorithm for 
ambulatory care. Pain Management Nursing, 1(4), 
and 118. Are [G]. London: Martin Dunitz, 2003.

12.	 AukstMargetic B, Jakovljevic M, Margetic B, 
Biscan M, Samija M. Religiosity, depression and 
pain in patients with breast cancer. Gen Hosp 
Psychiatry 2005; 27(4):250-5.

13.	 Lebel S, Rosberger Z, Edgar L, Devins GM. 
Comparison of four common stressors across the 
breast cancer trajectory. J Psychosom Res 2007; 
63(3):225-32.

14.	 McPhail G, Wilson S. Women’s experience of 
breast conserving treatment for breast cancer. Eur 
J Cancer Care (Engl) 2000; 9(3):144-50.

15.	 McPhail G, Smith LN. Acute menopause symptoms 
during adjuvant systemic treatment for breast 
cancer: a case control study. Cancer Nurs 2000; 
23(6):430-43.

16.	 Purnell JQ, Andersen BL, Wilmot JP. Religious 
practice and spirituality in the psychological 
adjustment of survivors of breast cancer. Couns 
Values 2009; 53(3):165.

17.	 Heydarnejad MS, Hassanpour DA, Solati DK. 
Factors affecting quality of life in cancer patients 
undergoing chemotherapy. African Health Sciences 
2011; 11(2). Available from: https://www.ajol.info/
index.php/ahs/article/view/68456.

18.	 Tofthagen C. Patient perceptions associated with 
chemotherapy-induced peripheral neuropathy. Clin 
J Oncol Nurs. 2010; 14(3):E22-E28.

19.	 Fu MR, Rosedale M. Breast cancer survivors’ 
experiences of lymphedema-related symptoms. J 
Pain Symptom Manage. 2009; 38(6):849-859.

20.	 Rosedale M, Fu MR. Confronting the unexpected: 
temporal, situational, and attributive dimensions of 
distressing symptom experience for breast cancer 
survivors. Oncol Nurs Forum 2010; 37(1):E28-E33.

21.	 Levangie PK, Santasier AM, Stout NL, Pfalzer L. A 
qualitative assessment of upper quarter dysfunction 
reported by physical therapists treated for breast 
cancer or treating breast cancer squeal. Support Care 
Cancer 2010; 19(9):1367-1378.22.	 Sagen A, 
Karesen R, Sandvik L, Risberg MA. Changes in 
arm morbidities and health-related quality of life 
after breast cancer surgery: a five-year follow-up 
study. Acta Oncol. 2009; 48(8):1111-1118.

23.	 Cappiello M, Cunningham RS, Knobf MT, Erdos 
D. Breast cancer survivors’ information and support 
after treatment. Clin Nurs Res. 2007; 16(4):278-
293.

24.	 Kwok C, White K. Perceived information needs and 
social support of Chinese- Australian breast cancer 
survivor. Support Care Cancer. 2014; 22(10):2651-
2659.



1952  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Translation, Cross-Cultural Adaptation, Validity and 
Reliability of the Malay Version of the Rosenbaum Concussion 

Knowledge and Attitude Survey-Student Version 
(Rockas-St-M)

Fariza Zainudin Fairus1, Mohd Azrul Anuar Zolkafi2,
Ali Md Nadzalan3, Zulezwan Ab. Malik4, Lee Ai Choo5

1Senior Lecturer, Faculty of Sports Science and Coaching, Universiti Pendidikan Sultan Idris, Malaysia, 2Lecturer, 
Faculty of Sports Science and Coaching, 3Senior Lecturer, Faculty of Sports Science and Coaching, 4Senior 

Lecturer, Faculty of Sports Science and Coaching, 5Associate Professor, Faculty of Sports Science and Coaching

Abstract
Objective: To translate and culturally adapt the Rosenbaum Concussion Knowledge and Attitude Survey-
Student Version (RoCKAS-ST) into Malay and evaluate the reliability of the Malay version of the survey 
(RoCKAS-ST-M) in high school-age athletes age under 18 year old.

Study Design and Setting: The RoCKAS-ST was forward and backward translated, and culturally adapted 
into Malay language on 32 high-school athletes (contact and non-contact sports) under age 18 years old and 
participated at various level of sports competitions. All participants completed the translated RoCKAS-ST-M 
(Malay) that was administered twice at 14 days interval after first attempt. The internal consistency, face 
validity and test-retest reliability were calculated using Cronbach’s alpha value, discussion and intraclass 
correlation coefficient (ICC), accordingly for RoCKAS-ST-M.

Results: The RoCKAS-ST-M showconsiderable acceptable moderate internal consistency with CKI and 
CAI score range between 0.40 and 0.66 of Cronbach’s alpha. The reliability of CKI and CAI shows a good 
reliability value exceed 0.60 of ICC. The RoCKAS-ST-M scale was valid, and reliable among high school 
athletes that involved in various sports participation.

Conclusion: This study showed that the cross-cultural adaptation of the English version of RoCKAS-ST 
was successful and this score could be useful to evaluate the level of knowledge and attitude of high school 
athlete toward sports concussion.

Keywords:  Concussion, concussion knowledge, concussion attitude, high-school athletes, reliability

Introduction
High school-age athlete that involve in sports 

especially in contact sports are at greater risk exposed 
to sports related concussion and more vulnerable to 
experience second impact syndrome (SIS) that may 
lead to catastrophic condition if not treated early1,2. It 
estimated that the incidence of sports related concussion 
among youth is between 1.3 to 3.8 million per year 

in United State of America and not representing any 
specific age group3.To date, the overall estimate of the 
incidence of sports concussion at young athletes is not 
available due to several reasons. This include variation of 
definition use, inability to identify the sign and symptom 
of this condition, and underreporting behaviour among 
athletes in high school setting which lead to assumption 
of the occurrence of sports related concussion may be 
under estimate in this population2,3.
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Nowadays, more information is available about 
sports related concussion regarding it aetiology, signs 
and symptoms, early management and return to sports 
criteria that has been made available and distributed 
to the sports personnel, coach and parents4-6. There 
is alsomore action taken by authorities to distribute, 
create an awareness program and preventive measure 
regarding sports related concussion management among 
high-school athletes. However, it is unclear whether 
the program is effective to increase the knowledge, 
awareness and to modify the unsafe behaviour about 
concussion among high school athletes7-8.

 In addition, little has been done to examine the 
knowledge and attitude toward sports related concussion 
among high school athletes population9 particularly 
in Malaysian context.A systematic review warranted 
the need of further study to examine the sports related 
concussion knowledge and safe reporting behaviour 
among sports administrative team and high school 
athletes2.Rosenbaum and it colleagues7developed and 
validated a Rosenbaum Concussion Knowledge and 
Attitude Survey-Student Version (RoCKAS-ST) which 
evaluate the Concussion Knowledge Index (CKI) and 
Concussion Attitude Index (CAI) of the high school 
athletes. The result of the survey aims to provide 
information for potential education intervention program 
specific for this athlete’s population. As consequence, 
a Malay version of (RoCKAS-ST-M) would be very 
useful for evaluating the concussion knowledge and 
attitude the high school athletes in the Malay-speaking 
population. Therefore, the primary aim of this study was 
to translate, cross-culturally adapt and establish the face 
validity and reliability of the RoCKAS-ST-M within 
Malaysian context.

Materials and Method
Study Design: This study was conducted in two 

stages. At the first stage, the translation and cross-cultural 
adaptation of the RoCKAS-ST into Malay version was 
performed according to the five stages proposed in the 
Guidelines for the Cross-Cultural Adaptation Process10. 
In the second stage, the measurement of RoCKAS-
ST-M properties was performed following a purposive 
sampling model. This study was conducted at selected 
high school, which consists of 32 high-school athletes 
(contact and non-contact sports) under 18 year old 
and participated at various level of sports competition. 
The sample size was determined following minimal 
requirement to pre-testing the complete questionnaire 

that may provide some quality improvement in content 
validity10.Each participant was informed about the 
study procedure and all participants are recruited based 
on volunteer basis. Informed consent form from each 
participant was obtained prior the conduction of the 
study.

Translation and Cross-Cultural Adaptation: The 
translation and cross-cultural adaptation procedure of 
RoCKAS-ST followed an international guidelinesthat 
consist of five stages10.At the first stage, forward 
translation of original RoCKAS-ST into Malay language 
by two independent translators with a command of English. 
The informed translator (T1) was a physiotherapist 
and the non-informed translator (T2) was a language 
teacher. Both translator have a good English command 
and spoke fluent Malay language as their mother tongue. 
In the second stage, both the original RoCKAS-ST and 
Malay version (T1 & T2) were compared and reviewed 
by both translators with the third independent observer. 
Any issues or inconsistencies in translation were 
resolved through consensus in order to establish the first 
version of RoCKAS-ST-M (T-12). In the third stage, 
the backward translation of T-12 were establish by two 
independent translators that were asked separately to 
translate back the RoCKAS-ST-M (T-12) into English 
version (BT-1 & BT-2) as a process of validity check 
in recognizing any inconsistencies of conceptual error 
in the first version translation of RoCKAS-ST-M. In the 
fourth stage, a group of discussion were made between 
the expert in the methodological, physiotherapist and 
all four translators including language expert. These 
group experts compared and reviewed all four versions 
of the survey and establish the new RoCKAS-ST-M 
for field-testing. In the final stage, the test of pre-final 
version of the RoCKAS-ST-M survey was performed in 
n =32 high-school athletes that involved in contact or 
non-contact sports.The COSMIN checklistwereused for 
further assessment on the measurement properties of the 
RoCKAS-ST-M11.

Participants: Participants of this study are all high 
school athletes. The eligibility criteria were as follows: 
(i) age must be under 18 year, (ii) involved in contact 
or non-contact sports, and (iii) each individual were 
recruited under volunteer basis. The final version of the 
RoCKAS-ST-M were administered twice by appoint 
researcher at 14 days interval after the first attempt. 
Before collection of the survey, each participant were 
reminded to complete the survey at their best effort.
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Statistical Analysis: Descriptive analyses were 
presented as mean, standard deviations and percentages. 
The internal consistency was measured using 
Cronbach’s alpha with value ranging from 0.70 to 0.90 
that considered as good to greater indicator. The value 
exceeding 0.90 was considered as high correlation12. 
The face validity were established through discussion, 
judgement and agreement between expert group and 
participant’s feedback session. The test-retest reliability 
of RoCKAS-ST-M were calculated using the intraclass 
correlation coefficient (ICC) with corresponding of 95% 
of confidence interval usingtwo-way random effects 
model in order to determine the intersession repeatability 
between measurements12,13. The value of reliability 
were rated as poor (r = 0.00 – 0.20), fair (0.21 -0.41), 
good (0.41 -0.60), very good (0.61 – 0.80) and excellent 
reliability (0.81-1.0)14.Feasibility of the RoCKAS-ST-M 
were estimated using the time to fill up the questionnaire. 
Statistical significant p value were pre-set at 0.05. Data 
were analysed using IBM SPSS Statistics 21.0 software.

Results
Cross-Cultural Adaptation And Face Validity: 

The expert group and five high school athletes that 
involved in contact and non-contact sports were 
interviewed in separate group discussion. Feedback 
from each group discussion reached a similar consensus 
that the questionnaire was easy to understandand there 
is no specific cultural adaptation required. Furthermore, 
based on discussion in expert group, it concluded that 
the construct of the RoCKAS-ST-M questionnaire were 
pertinent for the purpose of questionnaire and intended 
population.

Study Participants: Total of 38 participants were 
included in this study, but 6 participants provided 
invalid answers on the RoCKAS-ST-M questionnaire. 
Therefore, only 32 questionnaires were evaluated in this 
study. From 32 participants (19 males and 13 females) 
were aged between 16 and 17 year old. In total, twenty-
four participants were involved in contact sports and 
eightwere from non-contact sports.

Internal Consistency: Analysis of internal 
consistency for the translated CKI score compromising 
of 37 items presented with the Cronbach’s alpha, α = 0.40. 
Analysis of the internal consistency of the translated CAI 
score compromising of 18 items considered as having a 
good reliability with Cronbach’s alpha, α = 0.66. Most 
items needed to be preserve, except for item in section 

4, question number 2, where the deletion of this item 
would increase the alpha value to α = 0.71. Therefore, 
the elimination of this item should be considered.

Test-retest Reliability: Mean score of CKI is 16.09 
(±2.25) and 14.41(±2.15) for first and second attempt, 
respectively. The test retest reliability indicated good 
reliability of CKI score with ICC of 0.64 (95% CI 0.26 
– 0.83), p< 0.05. Mean score of CAI is 59.4 (±5.21) and 
58.4 (±6.02) for first and second occasion, respectively. 
The result of test-retest reliability revealed a similar 
result with a good reliability of CAI score presented with 
ICC of 0.69 (95% CI 0.37 – 0.85), p < 0.05.

Discussion
The purpose of this study was to establish the face 

validity and reliability of the RoCKAS-ST-M within 
Malaysian context in a sample of high school athlete 
that involve in contact and non-contact sports. The 
qualitative analyses of measure of RoCKAS-ST-M 
resulted in acceptable and good reliability and suggest 
this questionnaire is a stable and acceptable measure 
of concussion knowledge and attitude among high 
school athletes involved in contact and non-contact 
sports.The mean score of CKI is slightly differ from 
first measurement and this could reflects the facts that 
some athletes providing a different responses from 
first measurement and second measurement. The 
reason probably the athlete does not know the correct 
answers to the given questions and start guessing on 
both measurements7. In addition, the analysis of internal 
consistency using Cronbach’s alpha showed a good 
consistency between both measurements.

Therefore, this study has successfully translated 
and validates the Malay version of RoCKAS-ST-M. 
This is an important procedure in order to improve 
understanding on the question and increase the relevancy 
of the provided answers. Moreover, the level of English 
proficiency among Malaysians was still considered 
low15. In fact, this is a global problematic in various fields 
include higher institutions and industrials especially for 
non-English native15-17.Therefore, by translating to own 
native language, lower misunderstanding and higher 
accuracy of the answer could be achieved. In addition 
to that, the relevant answers enhance the quality of 
intervention framework in future.

The intervention of sports concussion education 
program requires an accurate assessment of current 
population knowledge gaps before development of 
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specific educational strategies1. The goals of educational 
program are two-fold; to improve the individual 
concussion knowledge and to change the unsafe attitude 
by encouraging self-reporting behaviour among athletes 
with self - suspected concussion during training or 
competition. Athlete that receive a formal education 
program related to sports concussion were more likely to 
report concussion-related symptoms7. Previous studies 
also suggested the important of the role of the coach, 
teammates and parents were encouraging the reporting 
behaviour18. Therefore, the intervention of education 
program should not focus entirely to high school athlete 
but also consider including both coach and parents 
altogether. The sports concussion risk factor were graded 
as high among athlete with history of previous concussion 
and increased risk high impact collision in matched play 
compared to training, with age, gender, playing position 
and player level are indicated as low risk of sports 
concussion19. The future education program should 
consider these factors for targeted intervention to the 
athlete with high risk of sports concussion. According to 
Consensus statement on Sports Related Concussion that 
was held in Berlin4, schools are encouraged to imply the 
SRC policy which include the education, prevention and 
management for sports concussion for coach, teachers, 
staff and parents in providing appropriate supports to 
athletes recovering from SRC.

Conclusion
The RoCKAS-ST-M was found to be reliable 

and valid tools to measure concussion knowledge and 
attitude level among high school athletes in Malaysia 
setting. Most importantly, it allows the evaluation 
of knowledge and attitude on sports concussion 
which essential in examination of the effectiveness of 
concussion education program, reporting behaviour and 
sports concussion management. Future researcher will 
be able to use this questionnaire to assess the athletes 
understanding on sports concussion on a large scale and 
identify athlete with high-risk behaviour. It is important 
for early detection of unsafe attitude toward sports 
concussion in this young athlete particularly those who 
involved in contact sports.
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Abstract
Context: The prevalence of Alzheimer’s disease (AD) in the Middle East including Saudi Arabia is increasing 
rapidly, heightening the importance of finding effective preventive therapies and identifying the possibility 
risk factors such as Type 2 Diabetes (T2DM). Over the lastfew years is has been suggested that T2DM 
and AD are linked. Many researchers suggested insulin growth factor (IGF1) and insulin signaling could 
be the relation between the two pathologies. To gain insights onthis relation, an observational study was 
initiated. We recruited and interviewed 300 research participants (age ≥ 65 years): 100 controls, 100 T2DM 
and 100 AD. We assessed the association between glycated hemoglobin (HbA1c) and MiniMental State 
Examination(MMSE) with IGF1 for all groups. No Significant differences between groups were observed 
for age and body mass index (BMI) (p < 0.0001).AD patients have significant decrease in MMSE among 
other groups.T2DM group had the highest level of HbA1c% (7.83) among other groups. The highest level 
of IGF1 were found in control group. MMSE score was negatively related with HbA1c% while positively 
correlated with IGF1. Negative relation was found between HbA1c score and IGF1. These results suggest 
that blood serum levels of IGF1 decreased in patients with T2DM and AD and this may be the shared cellular 
and molecular connections between T2DM and AD in Saudi population. AD was associated with poor 
glycemic control, blood serum levels of IGF1. Further investigation into this area may unravel important 
clues to the nature of this diseases to improve public health worldwide.

Keywords:  Type 2 diabetes, Alzheimer’s disease, IGF1,insulin, Saudi Arabia.

Introduction
Dementia, including AD, is one of the most global 

public health problems especially in Middle East. The 
World Health Organization dementia report expect 125% 
increase in patients by 2050 in the Middle East and North 
Africa (Abyad 20151). According to Basheikh 20142 the 
estimated number of patients with AD in Saudi Arabia 
is more than 50 thousand and most of them are women. 
AD is a gradual neurodegenerative disease identified by 
the progressive decline of memory, cognitive functions 
and changes in behavior and personality (Kandimalla et 
al. 20173).

Substantial epidemiological evidence and studies 
such as Talbot et al 20124 and Bomfim et al 20125 suggest 
that T2DM are strongly correlated with AD and insulin 

resistance and IGF1 signaling could be the association 
between them. Insulin works as a growth factor in the 
brain (Holscher 20116). IGF1 is mainly secreted by 
the liver but could synthesized in the brain(Bassil et 
al. 20147). Insulin and IGF improve neuronal growth, 
survival, differentiation, migration, metabolism, gene 
expression, protein synthesis, cytoskeletal assembly, 
synapse formation, plasticity and myelin production (De 
la Monte 20098).

The realization that AD is associated with both 
insulin/IGF1 deficiency and insulin/IGF1 signaling 
which led us to the conclusion that AD represents a brain-
specific or brain-restricted form of diabetes mellitus (De 
la Monte 20098). Numerous studies in targeting insulin/
IGF1 signaling has showed that they are actually anti-
diabeticsand administration of insulin and IGF1 agonists 



1958  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

reverses signaling abnormalities and has positive effects 
on replacement markers of neurodegeneration and 
behavioral outcomes (Craft et al. 20119).

Objectives:

 1.	 To investigate the relation between MMSE and 
HbA1c in normal, T2DM and AD elderly people in 
Saudi population.

2.	 To determine the serum levels of IGF1 in elderly 
patients and examine its associations with MMSE 
and HbA1c in T2DM and AD in Saudi population.

Material and Method
Selection of Participants: An observational 

population study was conducted among selected 300 
elders (168 women) who attended outpatient clinics at 
King Abdulaziz Hospital and Mental health hospital in 
Jeddah, Kingdom of Saudi Arabia. The targeted sample 
was all patients aged ≥ 65 without cognitive or perceptual 
disabilities during the period from July 5, 2018 and 
January 27, 2019.The sample was divided into 3 groups: 
the control group comprised of (100) healthy individuals 
(75% females) were selected from the staff of the hospitals 
and attendances. They had no history of T2DM or AD. 
The T2DM group comprised of (100) patients suffering 
from T2DM (50% females). The T2DM patients were 
diagnosed on the basis of World Health Organization 
criteria (with a target HbA1c of ≥ 7%). The AD group 
comprised of (100) patients suffering from AD (67% 
females). Diagnosis of probable AD was according to 
standard clinical procedures and followed the National 
Institute of Neurological and Communicative Disorders 
and Strokeand the Alzheimer’s Disease and Related 
Disorders Association criteria. Cognitive performance 
and alterations were evaluated according to Arabic 
version of MMSE.

All subjects included in the study were Saudi 
Nationality and none of them was taking any medication 
or had any sign of metabolic disease other than obesity.

Anthropometric Measurements: Demographic 
data, including age, sex and duration of diabetes were 
recorded. Weight was measured using a digital scale 
(803, Seca Clara, Germany) in light clothing without 
shoes with an accuracy of 100 g. Height was measured 
without shoes using a stadiometer (206, Seca, Germany) 
with an accuracy of 0.1 cm. All subjects were evaluated 
by BMI; weight in kilograms divided by the square of 
height in meters.

Mini-mental State Examination: Participants were 
screened using the Arabic version of Folstein MMSE, 
which is a brief 30-point questionnaire test that is used 
to screen for cognitive impairment. The total score of the 
exam ranges from 0–30 points. Subjects showing scores 
of 25-30 out of 30 are considered normal (no cognitive 
impairment); 21-24 as mild cognitive impairment; 10-
20 as moderate cognitive impairment and <10 as severe 
impairment.

Biochemical Measurements: About 5 ml of the 
blood was drawn from a forearm vein of subjects between 
10 AM and 2 PM after 10–12 h overnight fasting for 
all groups. The blood samples were allowed to clot for 
10 minutes at room temperature, and then centrifuged 
at (at 2000g at a temperature of 4 °C for 20 minutes). 
The separated serum was drawn, divided into aliquots 
and stored in a deep freezing (-40°C) until time of use.
All biochemical measurements were performed in the 
biochemistry lab at King Abdulaziz University Hospital, 
Jeddah, Kingdom of Saudi Arabia.

HbA1c% were taken from the subjects hospital 
files’. Spectrophotometric assays were performed in 
duplicate using a Lambda EZ 210 spectrometer (Perkin-
Elmer, Foster City, CA, USA). IGF1 (ng/ml) were 
determined by quantitative human immunoassay ELISA 
kit (Cat # ELH-IGF1, RayBio, Norcross, Ga, USA). 
Detection limit of the assay was 0.1 ng/ml for IGF1. The 
percentage coefficients of variation ranged from 12% 
(inter-assay) and 10% (intra-assay).

Ethical Considerations: Our study protocol was 
approved by Researches unit in Directorate of Health 
Affairs in Jeddah (document number 00914/A00580). 
The researchers were worked on this study had a 
certificate from The National Institutes of Health, Office 
of Extramural Research certifies (document number 
2664385).

Statistical Analysis: A Statistical Package for 
the Social SciencesSoftware (SPSS) for Windows 
(version 13.0, SPSS Inc., Chicago, IL, USA) was used 
for statistical analysis of data.z-Test: two-Sample for 
means was used for comparing the means of quantitative 
variables in two groups. Data are expressed as means 
± standard deviation.The strength of association 
between pairs of variables was assessed using Pearson’s 
correlation coefficient. The level of P≤0.01 was 
considered significant and highly” significant atP≤ 
0.005.
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Table 1: Anthropometric and Biochemical Variables of the 3 Studied Groups.

Parameter Control Group T2DM Group AD Group P-Value (P< 0.001)

No. 100 100 100 -

Female [n (%)] 75 50 67 -

Age (yr) 72 ± 8.49 72 ± 4.52 75 ± 7.79 -

BMI (kg/m2) 27.6 ± 6.07 27.67 ± 2.65 27.9 ± 3.28 -

Diabetes Duration (yr) - 14 ± 8.48 - -

HbA1c % 5.57 ± 0.79 7.83 ± 1.27 5.86 ± 0.74 a, c

MMSE 29 ± 0.8 26 ± 1.93 14 ± 4.63 b, c

IGF1 (ng/ml) 177.7 ± 26.14 127.8 ± 26.75 44.4 ± 14.20 a,b,c

Abbreviations; BMI: body mass index, MMSE: Mini-Mental State Examination, HbA1c (%): glycosylated hemoglobin, IGF1; Insulin 
Like Growth Factor 1, z-Test: Two-Sample for Mean, Numbers represent Mean± Standard deviation, P value “highly” significant at 
< 0.001, a – comparing: control group– T2DM group, b – comparing: control group – AD group, c – comparing: T2DM group – AD 
group

The Correlations of HbA1c with MMSE and 
IGF1: There was a significant negative correlation 
between HbA1c and MMSE level in 3 studied groups. 
A significant inverse relation between HbA1c and IGF1 
was in AD group and T2DM groups while no correlation 
in control group(Table 2).

Table 2: The Correlations of HbA1c with MMSE 
and IGF1 in 3 studied groups

Parameter Control group T2DM group AD group
MMSE -0.461* -0.343* -0.711**
HbA1c 1 1 1
IGF1 -0.191 -0.355* -0.529*

*P significant at 0.01, ** P is highly significant at 0.005

The Correlations of MMSE with HbA1c and 
IGF1: IGF1 score was found to be significant positive 
correlated with MMSE in AD and T2DM groups and no 
such correlation in control group (Table 3).

Table 3: The Correlations of MMSE with HbA1c 
and IGF1 in 3 studied groups

Parameter Control group T2D group AD group
MMSE 1 1 1
HbA1c -0.461* -0.343* -0.711**
IGF1 0.098 0.365* 0.517*

*P significant at 0.01, ** P is highly significant at 0.005

Discussion
HbA1c% levels were significantly higher in T2DM 

than in control and AD groups. No significant difference 
in HbA1c% levels between control group and AD group. 
These results are in agreement with the previously 
studies by Harten et al. 200710, Ragy and Kamal 201711 
and Noreen et al. 201812 and in contrast of Razay et al. 
200713. This differences in results between studies due 
to life style or diet habits that effect on HbA1c% levels 
in blood.

Results
Anthropocentric and Biochemical Results: The 

mean age was (73 ± 6.9). The female percentage was 
64% and the mean of T2DM duration was 14±8.48 in 
T2DM group. There were no significant differences in 
age and BMI among the 3 studied groups (Table 1).

HbA1c% levels were significantly higher in T2DM 
than in control and AD groups. MMSE levels were 
significantly lower in AD comparing with control and 
T2DM groups(p < 0.001). IGF1 levels were significantly 
higher in control group comparing with T2DM and AD 
groups (p < 0.001). 
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Our findings was suggested that MMSE levels were 
significantly lower in AD comparing with control and 
T2DM groups. No significant difference in MMSE 
levels between control group and T2DM group. These 
results are same as studies by Ragy and Kamal 201711, 
Razay et al. 200713and Hazari et al. 201014.

HbA1c%were negatively correlated with MMSE 
level in 3 studied groups. These findings are supported 
by the findings of Munshi et al. 200614 and Harten et 
al.200710studies and opposite of Huang et al. 201615. 
Differences in results because of advanced age, education 
level and duration of T2DM.

It is well recognized that T2DM can influence the 
circulating levels and activity of IGF1. Our study results 
similar to findings of Watanabe et al. 200516, Suda et 
al. 201617 and Álvarez et al. 200718that found adecrease 
in IGF1 levels in serum of AD patients. Mutation 
of IGF1 and its receptor gene could be the reason for 
decreasing IGF1 level in AD group of our study.On 
other hand, Clauson et al.199819 and Hertze et al. 201420 

found that mean IGF1 levels did not differ. However, 
in the same study IGF1 was inversely correlated with 
HbA1c% in T2DM group. These differences could be 
due to variability in insulin levels because of different 
treatments and/or because of variability in insulin 
sensitivity encountered in T2DM patients. IGF1 score 
was found to be significant positive correlated with 
MMSE in AD and T2DM groups and no such correlation 
in control group. Our data are consistent with many 
studies such as Al-Delaimy et al. 200921, Westwood 
et al. 201422and Kimoto et al. 201623. In contrast of 
our findings, Vardy et al. 200724study were found no 
correlation between MMSE and IGF1 in the AD group.

Conclusion

The demographic changes and social and 
economic developments in Saudi Arabia have to 
create new realities in an unprecedented growth 
of the elderly population. So more elderly population 
that means more AD and T2DM patients. As this study 
is the first to investigate the relationship between IGF1 
in T2DM and ADin Saudi population. In conclusion 
for our study, blood serum levels of IGF1 decreased in 
patients with T2DM and AD and this may be the shared 
cellular and molecular connections between T2DM and 
AD in Saudi population. AD was associated with poor 
glycemic control, blood serum levels of IGF1. Further 
investigation into this area may unravel important clues 

to the nature of this diseases.

Limitations of the Study: Small sample size, small 
number of subgroup subjects. Our subjects were Saudi 
elderly so these results may not be generalized to other 
populations of different nationalities or ages.

Strength of the Study: This is first one which 
investigated the relationship between IGF1 and AD and 
T2DMin a developing country especially Saudi Arabia.
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Abstract
Context: Pain and fatigue are common symptoms that correlated with multiple sclerosis patents, which 
disrupts physical, cognitive, emotional, and social functioning. Aim: evaluate the effect of acupressure 
on pain and fatigue among patients with multiple sclerosis. Design: Non-equivalent interrupted quasi-
experimental. Sample: 60 adult male and female patients were randomly selected and divided equally into 
study and controls groups study was conducted at Multiple Sclerosis Research Unit affiliated with one of 
the biggest teaching hospital in Cairo, Egypt. Tools: Semi-Structured Interview Questionnaire, Pain Quality 
Assessment Scale, and Fatigue Severity Scale. Results: There was statistical significant decrease of pain and 
fatigue mean scores among the study group who received acupressure when compared to control group who 
received routine hospital care. Conclusion: Applying acupressure could be effective in reducing severity of 
pain and fatigue among patients with multiple sclerosis. Therefore it is recommended to endorse acupressure 
as a nursing practice for patients with multiple sclerosis in the early course of the disease.
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Introduction
Multiple sclerosis (MS) is a neuroinflammatory and 

neurodegenerative demye linating disease of the central 
nervous system defined by a wide range of symptoms 
and signs that disrupt physical, cognitive, emotional, and 
social functioning1. Multiple sclerosis resulting from 
a complex interaction between genetic, lifestyle and 
environmental risk factors2 . Approximately 2.5 million 
individuals are affected worldwide;females aged between 
20- 40 years are mainly affected3. The prevalence of MS 
in Egypt was found to be 14.1/100,0004.

Multiple sclerosis patients suffer from various 
symptoms; among these symptoms pain and fatigue 
are the most significant symptoms5. Pain represents 
one of the most disabling symptoms of MS, in that it 
adversely affects most aspects of health-relatedQOL and 
not affecting only patients’ lives but also their families, 
health care providers, and health care systems6. The 
overall prevalence of pain syndromes in MS patients is 
63%with a higher risk associated with older age, longer 
disease duration, and greater disease severity7. 

Fatigue is one of the most disabling MS symptoms, 
significantly impacting on patients’ daily life activities 
and quality of life and affecting up to 80% of MS 
patients. The main characteristic of MS-related fatigue is 
enhanced perception of effort and limited endurance of 
sustained physical and mental activities and is described 
by patients as their worst symptom8.

The currently approved treatments for MS are 
pharmacological as disease-modifying agents and 
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non-pharmacological as acupuncture, aromatherapy, 
reflexology, guided imagery, yoga and acupressurehas 
become more popular. The use of these method not 
only reduces the overall side effects of drugs due to less 
consumption, but also prevents the conversion of acute 
pain to chronic pain9.

Acupressure therapy works on the principle of 
stimulating specific reflex points located along the 
lines of energy which run through the body, called 
meridians. There are 14 meridian lines, each of which 
corresponds to an individual organ of the body. When 
the vital energies are able to flow through the meridians 
in a balanced and even way, the result is good health. 
When you experience pain or illness, it is an indication 
that there is a block or leak in the bio magnetic energy 
or vital life force Energy or Chi energy flow within the 
body10.

Acupressure is a type of touch therapy by using 
fingers, palms, elbows, or special bands to apply pressure 
to exact points on the body that provides the energy 
circulation and balance in the body, applying pressure 
to these points creates a slightly painful muscle spasm. 
Acupressure therapy aims to maintain homeostasis by 
increasing the blood and oxygen flow in the affected 
body area, resulting in relief and suppression of various 
symptoms by reducing pain11.

Significance of the Study: Most of MS patients 
experienced pain and fatigue, which could affect their 
ability to perform activities of daily living. Patients are 
turning to complementary therapy due to dissatisfaction 
with conventional treatments12 there is growing interest 
regarding using acupressure for such patients as it is safe, 
suitable for almost all people, no side effects, noninvasive 
treatment, reduce dependence on medications and self- 
administered.It is hoped that the findings of this study 
might provide health care providers and decision makers 
with evidence based data to be utilized in planning and 
providing treatment regimens for MS patients. As well, 
such data might have an impact on the provided care in 
a cost effective way and decrease the load upon personal 
and hospital resources.

Method
Aim of the Study: The aim of this study was to 

evaluate the effect of acupressure on pain and fatigue 
among patients with MS.

Research Hypotheses:

H1: The pain mean scores of patients with MS who 
subjected to acupressure will be significantly less than 
the pain mean scores of a control group who received 
routine hospital care.

H2: The fatigue mean scores of patients with MS 
who subjected to acupressure will be significantly less 
than the fatigue mean scores of a control group who 
received routine hospital care.

Research Design: Non-equivalent interrupted 
quasi-experimental (pre–post) control design was 
utilized in the current study.

Setting: This study was conducted at Multiple 
Sclerosis Research Unit affiliated with one of the biggest 
teaching hospitalin Cairo, Egypt.

Sample: A convenient sample of 60 adult male and 
female patients over a period of six months consistuded 
the study sample who were diagnosed as having RRMS, 
able to read and write, hadno psychiatric disorder and had 
no history of addiction were recreated equallyrandomly 
divided into study and control groups.

Tools for Data Collection:

(a).	Demographic and medical related data sheet: 
demographic data covering questions related to age, 
gender, level of education, occupation, marital status 
………...etc. Medical related data which includes 
questions related to duration of illness, duration of 
hospitalization………...etc.

(b).	Pain Quality Assessment Scale (PQAS)developed 
by13:used to assess quality of pain. The PQAS asks 
respondents to rate the severity of each of 20 pain 
descriptors by using 0 to 10 numeric rating scales, in 
which “0” means no pain while “10” is the worsening 
pain sensation imaginable. The reliability test of the 
scale is (Cronbach’s α = 0.859).

(c).	Fatigue Severity Scale (FSS)developed by14:used 
to assessseverity of fatigue; FSS is containing 
9 statements with sub score ranged from (1)
indicates strongly disagree to (7) indicates strongly 
agreement. Internal consistency of the FSS is 
excellent (Cronbach’s α =0.89).

Procedure: The study was conducted through four 
phases.

Preparatory Phase: Once official permission was 
granted, the subjects who met the inclusion criteria 
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were interviewed individually to explain the nature 
and purpose of the study, then written consent were 
obtained from them; every patient was asked to fill out 
the demographic and medical related data sheet, PQAS 
and FSS to assess pain and fatigue, then subjects were 
assigned to either control or study groups randomly 
as 1st patient included in the control group and the 2nd 
patient included in the study group and so on.

Implementation Phase: The researchers applied 
acupressure technique for the study group through three 
sessions/week for two weeks.Each patient was provided 
with a brochure that includes the sites of acupoints 
and step by step instruction on how to perform the 
acupressure technique and also contact with them by 
what’s app.

Acupressure Technique:

1.	 Acupressure was applied by pressing in circular 
movements on the acupoint with the thumb finger 
first in clock wise and then anti-clock wise direction. 
The finger must remain at the same point on the skin 
and be moved in small circles.

2.	 The patient was asked to perform breathing exercise 
during acupressure session

3.	 The duration of each session ranged between 30–45 
min \ sessions, massage for each acupressure points 
it takes 3-5 min.

4.	 Nine acupoints were used in the current study which 

were: He Gu (LI 4), Shen Men (HT 7), Nei Guan 
(PC6), Quze (PC3), Jian Jing (GB21), Feng Chi 
(GB20),Zusanli (St 36), Bigger Rushing (LV3) and 
Governor vessel (GV24.5).

Evaluation Phase: The researchers assessed pain 
using PQAS and fatigue using FSS for all patients 
either in study or control group by the end of the 1stand 
2ndweeks of conducting the intervention.

Statistical Analysis: The collected data were 
scored, tabulated and analyzed by personal computer 
using statistical package for the social science (SPSS) 
program version 20. Level of significance was adopted 
at p ≤ 0.05.

Results
Regarding age, 43.3%, 36.7% had age ranged 

between 18 to less than 30 years in the control and study 
groups respectively. In relation to gender, 80% and 
83.3% respectively of both control and study group were 
females, regarding to marital status, 53.3% were married 
in both groups. In relation to educational level, 46.7%, 
36.7% had secondary education in both control and 
study groups respectively. With reference to occupation, 
76.6% and 80% were house wife in both control and 
study groups respectively. There were no statistically 
significant differences between the two groups regarding 
demographic variables.

Figure (1): Percentage distribution of duration of illness among the studied sample (N=60).
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Figure (1) in relation to duration of illness, 53.3% of both control and study groups had MS for less than five 
years additionally there was no statistically significant difference between the two groups regarding medical back 
ground variables.

Table 1: Comparison of pain total mean scores between control and study groups along the study period 
 (N= 60).

Study periods Mean ± SD t-test p-value
Pre intervention Control Study 96.7 ± 42.3 85.9 ± 45 0.955 0.344
After one week Control Study 99.5 ± 42.3 66.1 ± 36.8 3.268* 0.002
After two week Control Study 103.3 ± 42.6 57.1 ± 34.1 4.643* 0.000

It was significant at*p ≤ 0.05

Table (1) shows thatthere was no statistically significant difference between control and study groups (t = 
0.955, p = 0.344) regarding the total mean scores of painat the pre intervention reading.While there was statistically 
significant difference between control and study groups after oneand two weeks from acupressure application (t = 
3.268, p = 0.002), (t = 4.643, p = 0.000) respectively.

Table 2: Comparison of fatigue total mean scores between control and study groups along study period 
 (N = 60).

Study periods Mean ± SD t-test p-value
Pre intervention Control Study 41 ± 12.8 37.9 ± 13.8 0.927 0.358
After one week Control Study 43.2 ± 12.6 27.4 ± 11.9 5.014* 0.000
After two week Control Study 45.6 ± 11.9 21.9 ± 9.3 8.598* 0.000

It was significant at*p ≤ 0.05

Table (2) shows that there was no statistically 
significant difference between control and study groups 
(t = 0.927, p = 0.358) regarding the mean fatigue scorers 
in pre intervention reading. While there was statistically 
significant difference between control and study groups 
by the end of 1st and 2nd weeks of interventions(t = 
5.014, p = 0.000) and (t = 8.598, p = 0.000) respectively.

Discussion
The Mean ±SD age of the studied sample was32.7 ± 

8.6, 3. This result is linked with a study15who mentioned 
that the mean age among the sample was 33.9±10.8. 
While it opposed with study16who reported that theX±SD 
age is 56 ± 11.2.

The majority of study sample was female, this go 
in accordance with study done by 15and 16who founded 
that more than three fourthof the sample were females 
in addition, the current study results revealed that half 
of the sample were married and had either secondary 
or higher education, while the majority of the sample 
were house wives. The results was congruent with a 
study17found that approximately three fourth of the 

study sample were married, approximately three fourth 
had higher and secondary education and more than half 
housewives.

In relation to duration of illness more than half 
had MS for less than five years this result matched 
with18showed that mean duration of disease were 5.9±4 
years and the resultopposed with19 who reported that 
the mean ±SD of duration of illness since onset of MS 
symptoms was 8.3 ± 6.7 years;

The current study result shows that there was 
statistical significant decrease in pain mean scores of 
the study group after application of acupressure when 
compared to control group by the end of the 1st and 2nd 
weeks,indicating that application of acupressure may 
contribute in decreasing severity of pain. The result 
is consistent with study20who reported that the level 
of pain before the acupressure application decreased 
significantly following the last acupressure application 
on the 3rd day (P < 0.001).

The current study result shows that there wasstatistical 
significant decrease in fatigue mean scores of the study 
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group after application of acupressure when compared 
to control group by the end of the 1st and 2nd weeks, 
indicating that application of acupressure may contribute 
in decreasing severity of fatigue. The result is consistent 
with study done by21who reported significantly decrease 
of the mean scores of fatigue in both acupressure and 
sham acupressure groups. However, the decrease in the 
acupressure group was significantly greater than in the 
sham acupressure group.

Conclusion
Implications: It can be concluded that applying 

acupressure could be effective in reducing severity of 
pain and fatigue among patients with multiple sclerosis.

Recommendations:

1.	 Endorse acupressure as a nursing practice for 
patients with multiple sclerosis in the early course 
of the disease.

2.	 Replication of the study on a larger probability 
sample selected from different geographical areas in 
Egypt to obtain more generalized results.

Ethical Clearance: An approval was obtained 
from the Research and Ethical committee at Faculty of 
Nursing-Cairo University and official permission was 
obtained from the administrators at study setting. Written 
informed consent was obtained from each patient.

Conflict of Interest: The authors declare that there 
is no conflict of interest.

Source of Funding: Self-funding.

References
1.	 Sakkas, G. K., Giannaki, C. D., Karatzaferi, C., 

& Manconi, M. Sleep abnormalities in multiple 
sclerosis. Current Treatment Options in Neurology. 
2019; 21(1),4.

2.	 Serafini, B., Zandee, S., Rosicarelli, B., Scorsi, 
E., Veroni, C., Larochelle, C., ... & Aloisi, 
F. Epstein-Barr virus-associated immune 
reconstitution inflammatory syndrome as 
possible cause of fulminant multiple sclerosis 
relapse after natalizumab interruption. Journal of 
neuroimmunology. 2018; 319, 9-12.‏

3.	 Daltrozzo, T., Hapfelmeier, A., Donnachie, E., 
Schneider, A., & Hemmer, B. A systematic 
assessment of prevalence, incidence and regional 

distribution of multiple sclerosis in Bavaria from 
2006 to 2015. Frontiers in neurology. 2018; 9.

4.	 El-Tallawy, H. N., Farghaly, W. M., Badry, R., 
Metwally, N. A., Shehata, G. A., Rageh, T. A., …. 
& Kandil, M. R. Prevalence of multiple sclerosis 
in al Quseir city, Red Sea governorate, Egypt.
Neuropsychiatric disease and treatment. 2016;12, 
155.

5.	 Gilmour H, Ramage-Morin PL, Wong SL. Multiple 
sclerosis: prevalence and impact. Health Rep. 2018; 
29(1):3–8.

6.	 Gromisch, E. S., Kerns, R. D., Czlapinski, R., 
Beenken, B., Otis, J., Lo, A. C., & Beauvais, 
J.Cognitive behavioral therapy for the management 
of multiple sclerosis–related pain: a randomized 
clinical trial. International Journal of MS Care. 
2019.

7.	 Berra, E., Bergamaschi, R., De Icco, R., Dagna, C., 
Perrotta, A., Rovaris, M., ... & Tamburin, S. The 
Effects of Transcutaneous Spinal Direct Current 
Stimulation on Neuropathic Pain in Multiple 
Sclerosis: Clinical and Neurophysiological 
Assessment. Frontiers in human neuroscience. 
2019; 13.

8.	 Bisecco, A., Nardo, F. D., Docimo, R., Caiazzo, 
G., d’Ambrosio, A., Bonavita, S., ... & Tedeschi, 
G. Fatigue in multiple sclerosis: the contribution of 
resting-state functional connectivity reorganization. 
Multiple Sclerosis Journal. 2018; 24(13), 1696-
‏.1705

9.	 You, E., Kim, D., Harris, R., & D›Alonzo, K. Effects 
of auricular acupressure on pain management: A 
systematic review. Pain Management Nursing.2018.

10.	 Vijayalakshmi, C., & Devarajan, V. Role of Swamiji 
VethathiriMaharishi’S Acupressure 14 Points 
Exercise Therapy in the Effective Management 
of Neurological Disorders (Seizures) Found on A 
16-Year-Old Male Student—A Case Report.2019‏; 
e-ISSN: 2320–1959.p- ISSN: 2320–1940 Volume 
8, Issue 2 Ser. X. (Mar. - Apr .2019), PP 18-26 
www.iosrjournals.org

11.	 Sen, S., & Aygin, D. A randomized trial of 
acupressure on pain management after cardiac 
surgery. Int J Clin Exp Med. 2019; 12(2), 1731-
1738.

12.	 Pouy, S., Nabi, B. N., & Yaghobi, Y. Comparison 
of parental satisfaction with posttonsillectomy pain 
management with two method of acupressure and 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  1967

pharmacological analgesics in children: A clinical 
trial study. Indian Journal of Forensic Medicine & 
Toxicology. 2018; 12(3), 223-228.

13.	 Galer, Gammaitoni & Jensen. Pain assessment 
in clinical trials. In D. Carr & H. Wittink (Eds.), 
Evidence, outcomes, and quality of life in pain 
treatment. Amsterdam: Elsevier.2010.

14.	 Shahid, A., Wilkinson, K., Marcu, S., & Shapiro, 
C. M. Fatigue Severity Scale (FSS). In STOP, 
THAT and One Hundred Other Sleep Scales (pp. 
167-168). Springer New York.2011.

15.	 Gascoyne, C. R., Simpson Jr, S., Chen, J., van 
der Mei, I., & Marck, C. H. Modifiable factors 
associated with depression and anxiety in multiple 
sclerosis. ActaNeurologicaScandinavica.2019.

16.	 Chen, J., Taylor, B., Winzenberg, T., Palmer, A. 
J., Kirk-Brown, A., van Dijk, P., ... & van der Mei, 
I. Comorbidities are prevalent and detrimental 
for employment outcomes in people of working 
age with multiple sclerosis. Multiple Sclerosis 
Journal.2019; 1352458519872644.‏

17.	 Valiani, M., Mansourian, M., & Ashtari, F. (). 
The effect of auriculotherapy on stress, anxiety, 

and depression in MS patients: A double blind 
randomized clinical control trial (Parallel Design). 
ACTA MEDICA MEDITERRANEA. 2018; 34, 
561-567.

18.	 Ghajarzadeh, M., Jalilian, R., Sahraian, M. A., 
Moghadasi, A. N., Azimi, A., Mohammadifar, M., 
& Azizi, S. Pain in patients with multiple sclerosis. 
Maedica. 2018; 13(2), 125.

19.	 Schiess, N., Huether, K., Holroyd, K. B., Aziz, 
F., Emam, E., Shahrour, T., ... & Alsaadi, T. 
Multiple sclerosis, anxiety, and depression in the 
United Arab Emirates: Does social stigma prevent 
treatment? International journal of MS care. 2019; 
21(1), 29.

20.	 Sen, S., & Aygin, D. (). A randomized trial of 
acupressure on pain management after cardiac 
surgery. Int J ClinExp Med. 2019; 12(2), 1731-
1738.

21.	 Vagharseyyedin, S. A., Salmabadi, M., 
BahramiTaghanaki, H., & Riyasi, H. The impact 
of self-administered acupressure on sleep quality 
and fatigue among patients with migraine: A 
randomized controlled trial. Complementary 
Therapies in Clinical Practice. 2019; 35, 374-380.



1968  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Effect of Hydrotherapy Warm Red Ginger to Reduce Blood 
Pressure on Elderly at Panti Werdha Budi Luhur, Jambi

Fithriyani1, Miko Eka Putri2, Dede Nasrullah3

1Lecturer at Study Program of Nursing Stikes Baiturahim,2Lecturer at Study Program of Nursing Stikes 
Baiturahim, 3Lecture Faculty Health of Science University Muhammadiyah of Surabaya, Indonesia

Abstract
Context: The process that every human being in the world will experience is aging. In this process, a 
person will undergo changes and decreased the function of the body’s organs, one of which is the 
cardiovascular system. Disorders of the cardiovascular system can be hypertension. Hypertension can cause 
several types of complications, such as stroke, kidney failure, and heart disease. Pharmacological and non-
pharmacological ways can overcome hypertension. Management of non-pharmacological hypertension 
can be with complementary therapy, one of which is foot hydrotherapy (soaking warm feet). This study 
conducted hydrotherapy warm red ginger on the feet of hypertensive sufferers. The purpose of this study 
was to see a picture of blood pressure before and after hydrotherapy therapy of warm red ginger and its 
effect on reducing blood pressure — research method with pre-post test one group design. The intervention 
was carried out six times for two weeks. The data analysis with univariate analysis resulted in average 
systole before the intervention was 153.1 mmHg, and after was 138.85 mmHg. Besides, the average diastole 
before the intervention was 86.8 mmHg and after was 83.0 mmHg. Bivariate analysis with pre-post systole 
resulted in a p-value of 0,000 and pre-post diastole with a p-value of 0.041, which means p-value <0.05. 
There was an effect of hydrotherapy in warm red ginger with a decrease in blood pressure at the elderly with 
hypertension. It could be an alternative treatment in patients with hypertension in health services.

Keywords:  Hypertension, hydroxyurea red ginger, blood pressure, old age

Introduction
Every human being in the world will experience 

aging. In this process, a person will change and 
decreased the organs’ function. Its reduced function 
of one organ most often experienced by the elderly. 
Diseases that mostly affect them include hypertension1. 
WHO data in 2012 reported that as many as 74 million 
people in the world experienced hypertension, which 
resulted in around 51% of elderly deaths due to stroke 
and 45% of coroner heart diseases. In 2025, it is 
about 29% of the world population will be affected 
by hypertension, and the biggest sufferers will be the 
elderly2. The elderly often affected by hypertension 
caused by stiffness in arteries, so that blood pressure 
tends to increase. In 2015, hypertension was in the 
third rank, 13.89%3. The results of Riskesdas, the 
prevalence of hypertension rationally reached 8.4% 

of the measurement of blood pressure at the age of 
18 years and over, the incidence of hypertension in 
Jambi Province ranked 23rd with a case of 5.1% of 
people1.

Hypertension can cause several types of 
complications, such as stroke, kidney failure, and 
heart disease4. WHO data in 2012 reported that as 
many as 74 million people in the world experienced 
hypertension, which resulted in around 51% of 
elderly deaths due to stroke and 45% of coronary 
heart disease. Management of hypertension can be in 
the form of taking antihypertensive drugs, managing 
diet, exercising, reducing stress, avoiding alcohol, 
and smoking5. Another method of treatment can use 
a holistic nursing approach that is complementary 
therapy6.
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Complementary therapies are massage, herbal, 
aromatherapy, and foot hydrotherapy7. One of the 
complementary therapies used for independent and 
natural intervention is foot hydrotherapy (soaking 
warm feet)8. Foot Hydrotherapy that soaks the foot 
in warm water will provide a local response to heat 
through this stimulation will send impulses from 
the periphery to the hypothalamus9. Other herbal 
ingredients, one of which is ginger, are better added in 
soaking foot10. Ginger that widely used for medicine 
is red because red ginger has a higher essential oil 
content compared to other ginger11. The warmth 
and spicy aroma of ginger because of its content of 
essential oils (volatile) and oleoresin compounds 
(gingerol). Warm feeling in ginger can widen blood 
vessels, so that blood flow is smooth12.

Research by Nurahmandani, A.R, et al. (2016) 
on the effectiveness of giving warm ginger foot bath 
therapy to the decrease in blood pressure in the elderly 
with hypertension in Semarang ivory Semarang Werdha, 
it was found that there was an effect of giving warm 
ginger foot soak therapy to a decrease in blood pressure 
in elderly with hypertension at Pucang Gading Nursing 
Home in Semarang13

Nursing Home is a social welfare institution 
established to improve the quality of life and welfare 
of the elderly14. TresnaWerda Social Institution Budi 
Luhur Jambi City has 67 older people with more 
than 40% suffering from hypertension, and some are 
dependent on the use of pharmacological drugs.

The specific purpose of the study was to 
determine the effect of hydrotherapy, by Soaking feet 
in Ginger Warm Water against the Decrease in Blood 
Pressure in the Elderly at Budi Luhur PSTW Jambi 
The incidence of hypertension continues to increase 
every year with the increasing number of older adults 
due to increased life expectancy. The elderly with 
hypertension continues to depend on pharmacological 
drugs to overcome the disease. The problem in this 
study is if hypertension is not immediately above, then 
it will continue to cause complications such as heart 
problems, blood vessel disorders to death. Therefore, 
it is necessary to prevent complications of the elderly 
with hypertension using hydrangeas red ginger.

Methodology
This research method uses pre-post-test one group 

design. The analysis was carried out in the form of 

univariate analysis, which was to see a picture of blood 
pressure before and after the treatment of warm red 
ginger foot soak. As well as bivariate analysis to see the 
effect of hydrangea red, warm ginger on blood pressure 
reduction in the elderly with paired test with pre-post 
sistole results with p-value 0,000 and pre-post diastole 
with p-value 0.041, which means p-value <0, 05.

Material and Tool: Materials and equipment used 
in this study include hot water with temperatures ranging 
from 39-42ºC, hot water flask, red ginger, basin, water 
thermometer, towels, cold water, digital tension. And 
research instruments in the form of observation sheets.

A.	 Research Procedure: The research procedure 
was out several stages, first carried out a pretest (a 
measurement of respondent’s blood pressure), then the 
process of soaking the feet with warm ginger water, 
including:

a.	 Give the patient a sitting position with dependent 
feet.

b.	 Fill the bucket with cold water and hot water until 
it is half full then measure the temperature of the 
water (39-42ºC) with a thermometer.

c.	 If the feet look dirty, wash first.

d.	 Dip and soak feet for 10-15 cm above the ankles 
then leave for 15 minutes.

e.	 Take a temperature measurement every 5 minutes, 
if the temperature drops, spill hot water (feet lifted 
from the bucket) again, and measure the temperature 
of the thermometer again.

f.	 Cover the bucket with a towel to maintain the 
temperature.

g.	 When finished (15 minutes), lift the leg and dry it 
with a towel.

h.	 Tidy up the Tool: After retaking action, the 
measurement of blood pressure (post-test) and 
recorded in the observation sheet. The pre-test 
is done every time before giving an intervention 
and after that post-test. The response was carried 
out for two weeks, with six interventions for each 
respondent.

Research Result
Responden Characteristic:

1.	 Age:
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Table 1: Frequency distribution based on age at 
Tresna Werdha Budi Luhur Social Home in Jambi 

City in 2019

No Age f (%)
1. Elderly (60-74 years old) 14 70
2. Old (75-90 years old) 6 30

Total 20 100

Based on the table above, the distribution of 
respondents based on age 70% (14) respondents were 
elderly (60-74 years). Patients aged over 60 years have 
a risk of suffering from hypertension. Triyanti (2014) 
conveyed that the age factor is very influential on the 
incidence of hypertension because with increasing age, 
the higher the risk of hypertension.

2.	 Sex:

Table 2: Frequency distribution of respondents by 
sex at Tresna Werdha Budi Luhur Social Home 

Jambi City in 2019

No Sex f  (%)
1. Male 14 70
2. Female 6 30

Total 20 100

Based on the table above, the distribution of 
respondents based on gender 70% (14) respondents were 
male. Gender is very carefully related to the occurrence 
of hypertension in young people, and middle age is 
higher suffering from hypertension in men15.

Bood Pressure before and after Hydrotherapy 
Warm Red Ginger in the Elderly with Hypertension:

Table 3: Frequency Distribution of Respondents 
Based on Blood Pressure Before and After 

Hydrotherapy Warm Red Ginger in the Elderly 
with Hypertension

Variable Mean SD SE n
Sistole Pre 153.10 13.780 3.081 20
Sistole Post 138.85 13.417 3.000 20
Diastole Pre 86.80 9.105 2.036 20
Diastole Post 83.00 10.443 2.335 20

Based on the table above shows that the average 
systole before the intervention was 153.1 mmHg, while 
the average systole after the intervention was 138.85 
mmHg with a standard deviation before 153.1 and after 
138.85. Meanwhile, the average diastole before being 
given response was 86.8 mmHg and after being given 
83.0 mmHg with a standard deviation before 9.105 and 
after 10.44.

Respondents in this study are all elderly who suffer 
from essential hypertension. Hypertension often occurs 
in the elderly due to changes in the cardiovascular 
system. For example, an elasticity decreased in the 
aortic wall, heart valves thickened and stiff, the ability 
to pump blood decreased as much as 1% every year, loss 
of elasticity in blood vessels, and its increase in blood 
pressure because of its resistance from peripheral blood 
vessels16.

Effects of Warm Red Ginger Hydrotherapy on Reducing Blood Pressure in the Elderly at Pstw Budi Luhur, 
Jambi City in 2019

Variable Mean SD df P-Value n
Siastole Pre -Siastole Post 153.10 138.85 14.581 19 .000 20
Diastole Pre - Diastole Post 86.80 83.00 7.750 19 .041 20

Based on the results of the bivariate analysis above, 
it showed that the pre-post test systole with a p-value 
of 0,000, while the pre-post diastole with a p-value of 
0.041, which means p-value <0.05. It means that there 
was an effect of hydrotherapy with warm red ginger 
with a decrease in blood pressure in the elderly with 
hypertension at PSTW Budi Luhur Kota Jambi.

Discussion
Effects of Warm Red Ginger Hydrotherapy on 

Reducing Blood Pressure in the Elderly at Pstw Budi 
Luhur, Jambi City in 2019

Based on the results of the study showed that the 
average decrease in systolic blood pressure before and 
after 14.25 mmHg, and the average decrease in blood 
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pressure of 3.8 mmHg. These results indicate that 
there was a decrease in blood pressure, both systole, 
and diastole, after administration of the red ginger 
hydrotherapy intervention. However, the results of blood 
pressure measurements found only one respondent (5%) 
who experienced stable blood pressure and one person 
(5%) respondents who experienced an increase in blood 
pressure after being given hydrotherapy red ginger. It 
because respondents are in a state of anxiety and emotion. 
Stress conditions experienced by respondents can affect 
the blood pressure of respondents. According to the 
literature explained that terms of anxiety, fear, pain, and 
emotional stress could result in sympathetic stimulation, 
which can increase the frequency of heart rate, cardiac 
output, and vascular resistance. It was also evidenced by 
Sasmalinda research through multiple linear regression 
tests showing that age and stress factors affect the 
increase in blood pressure in patients at the Malalo 
Batipuh Selatan health center. Women’s research results 
(2019) indicates that there is a relationship between 
stress (p-value = 0.003) and physical activity (p-value 
= 0.018) with a blood pressure of patients with essential 
hypertension.

Several national and international research 
findings on the benefits of red ginger for hypertension 
show different results. The results of the study by 
Nurahmandani et al. (2016) showed that there was an 
effect between giving foot bath therapy with warm 
ginger water on decreasing blood pressure in the elderly 
with hypertension in panning Semarang with p-value 
systole = 0,0001 and p-value diastole = 0,0001. Soak the 
warm feet of ginger water to provide therapy that relaxes 
the muscles. Sanghal’s research results (2012) showed 
that red ginger is effective in preventing hypertension. 
The results of the study showed a statistically significant 
difference in the study group after consuming ginger for 
one month, whereas the control group did not17.

The results of this study and previous research 
studies strongly recommend ginger as an herbal therapy 
program to support conservative therapy for chronic 
diseases, especially hypertension. For this reason15, 
the Puskesmas should recommend providing ginger 
hydrotherapy for herbal-based nursing interventions for 
families with hypertension.

Conclusion
The conclusion in this study was the average 

blood pressure after hydrolyzing warm red ginger has 

decreased, and there is a hydrotherapy effect of warm 
red ginger on reducing blood pressure in the elderly with 
hypertension.

Acknowledgment: We gratefully acknowledge 
the support of the Ministry of Research, Technology 
and Higher Education of the Republic of Indonesia. 
Chairperson of the Sturah Baiturahim, who facilitated 
and motivated the researcher and the team to conduct 
research. P3M Stikes Baiturahim, who always reminded 
and guided so that the researcher could finish according 
to plan. The lecturer who supports to implement and 
complete this research of Study Program Lecturer 
nursing that supports the implementation of this activity 
until completion.

Conflict of Interest: The authors confirms that this 
article contains no conflict of interest.

Ethical Approval: This study was approved by the 
Health Research Ethics Committee (KEPK) University 
Andalas University, Padang. All participants were 
providede with a participant information sheet written in 
Bahasa Indonesia, and they signed the consnt from prior 
to participating in the study

Source of Funding: This study has research 
ministry grant the Ministry of Research, Technology and 
Higher Education of the Republic of Indonesia.

Reference
1.	 Riskesdas. Prevalensi lansia dengan hipertensi. 

Riset Kesehatan Daerah. 2013.
2.	 Erlina Marfianti. GW29-e1926 Hypertension, 

Hyperinsulinemia, and Cognitive Function Decline 
of Elderly Population in Yogyakarta Indonesia. J 
Am Coll Cardiol. 2018;72(12):C119.

3.	 Dinas kesehatan Provinsi Jambi. Profil 
Kesehatan Provinsi Jambi [Internet]. Bidang 
Pelayanan Kesehatan. 2015 [cited 2019 Feb 
28]. Available from: https://www.kemkes.go.id/
resources/download/profi l /PROFIL_KES_
PROVINSI_2015/05_JAMBI_2015.pdf

4.	 Anggi Lukman Wicaksana S-T. Psychometric 
Testing of the Indonesian Version of Dietary 
Sodium Restriction Questionnaire Among Patients 
with Hypertension. Asian Nurs Res (Korean Soc 
Nurs Sci). 2018;12(4):279–85.

5.	 Kowalski R. Terapi hipertensi. Bandung: Qonita; 
2010.



1972  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

6.	 M.Flacka BA. Blood pressure and the new ACC/
AHA hypertension guidelines. Trends Cardiovasc 
Med. 2019; 29(3).

7.	 Setyoadi & kushariyadi. Terapi Modalitas 
Keperawatan pada Klien Psikogeritrik. Jakarta: 
Salemba Medika; 2011.

8.	 Yang Shen PhD, Xin WangMD, Zengwu Wang 
MD, PhD, Linfeng Zhang PhD, ZuoChen PhD, 
Manlu Zhu BS Chun Chang MD, PhD RGM. 
Prevalence, awareness, treatment, and control of 
hypertension among Chinese working population: 
results of a workplace-based study. J Am Soc 
Hypertens. 2018;12(4):311-322.e2.

9.	 Nasrullah D WA. Efektifitas Terapi Muscong 
(Musik Keroncong) Untuk Menurunkan Intensitas 
Nyeri Pada Pasien Arthitis Rhemathoid (Studi Kasus 
Panti Werdha Surabaya Timur). J Keperawatan 
Muhammadiyah [Internet]. 2016;1(2):115–21. 
Available from: http://journal.um-surabaya.ac.id/
index.php/JKM/article/view/913

10.	 Supa Pengpid KP. Utilization of traditional and 
complementary medicine in Indonesia: Results of a 
national survey in 2014–15. Complement Ther Clin 
Pract. 2018;33:156–63.

11.	 Setyaningrum, H.D., & Saparinto C. Jahe. Jakarta: 
Penebar Swadaya; 2013.

12.	 Kurniawati N. Sehat dan Cantik Alami Berka 
Khasiat Bumbu Dapur. Jakarta: Qonita; 2010.

13.	 Nurahmandani, A. R., Hartati, E., & Supriyono M. 
Efektivitas Pemberian Terapi Rendam Kaki Air 
Jahe Hangat Terhadap Penurunan Tekanan Darah 
Pada Lansia dengan Hipertensi Di Panti Werdha 
Pucang Gading Semarang. 2016.

14.	 Kementrian Sosial RI. Glosarium Penyelenggaraan 
KesejahteraanSosial. 2009.

15.	 Shaban, Ibrahim, Mohamed et A. Ginger: its’s 
effect on blood pressure among hypertensive 
Patients. IOSR J Nurs Heal Sci. 2017;6(5).

16.	 Muhith abdul dan SS. Pendidikan Keperawatan 
Gerontik. Yogyakarta: Andi Offset; 2016.

17.	 Sanghal A et all. An experimental study to evaluate 
the preventive effect of Zingiber officinale (ginger) 
on hypertension and hyperlipidaemia and its 
comparison with Allium sativum (garlic) in rats. J 
Med Plants Res. 2012;6(25).



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  1973

Consistency of Condom Use Associated with HIV among 
Transgender in Indonesia: Secondary Data Analysis of 

IBBS 2015

Fitri Indrawati1, Mondastri Korib Sudaryo2

1Study Program of Magister of Epidemiology, Faculty of Public Health, Universitas Indonesia,
2Department of Epidemiology, Faculty of Public Health, Universitas Indonesia

Abstract
Backgrounds: Transgender has been identified as engaging in receptive anal sex with men. Unprotected 
anal sex is undoubtedly an important risk factor, therefore consistency of condom use is a fundamental 
measure to prevent HIV transmission. This study was aimed to investigate association between condom use 
consistency and HIV among transgender in several provinces in Indonesia.

Method: This study was done as secondary data analysis from a national cross-sectional study, namely the 
Integrated Biological and Behavioral Surveillance (IBBS) 2015, done by the Ministry of Health of Republic 
of Indonesia. In this IBBS survey, multistage cluster sampling was used. Condom use and sexual behaviors 
was assessed through guided interview, while HIV infection was determined by series of rapid serologic test. 
Association, between consistency of condom use and HIV, using PR (prevalent ratio), was analyzed using 
chi-square test and cox regression model.

Result: Transgender who did not consistently use condom when having commercial sex transaction were 1.7 
times (PR=1.7; 95% CI:0.4-6.3) after adjustable several confounders. Transgender who did not consistently 
use condom use when having casual sex were 1.2 times (95% CI 0.1 -13.3) more likely to be infected with 
HIV than transgender who consistently use condom after adjusted by several confounders. Transgender who 
did not consistently use condom in both commercial and casual sex intercourses was 2.1 times (95% CI: 
0.6 - 7.1) more likely to have HIV infection than transgender who consistently used condom after adjusted 
by several confounders.

Conclusions: There were increased risks of not consistently using condom in each type of sexual intercourse, 
commercial or casual, among transgenders. Condom inconsistency showed its higher effect when related to 
both commercial and casual sexual intercourses.
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Introduction
Transgender whose gender identity does not conform 

to gender norms are known to be at high risk for HIV 

infection.(1,9) Among 11,066 transgenders worldwide 
the HIV prevalence was 19.1% (95% CI 17.4–20.7). A 
global systematic review from 15 countries in 2013 found 
that the odds ratio of being infected with HIV among 
transgender as compared to all adults of reproductive 
age was 48.8 (95% CI 21.2–76.3).(1)

The most important risk factor as a primary driver of 
HIV infection in transgender population is the unprotected 
receptive anal intercourse since transgender had been 
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consistently identified as engaging in receptive anal 
sex with men.(1,2,3,6) Indonesian Integrated Biological 
Behavior Survey (IBBS) in 2007 showed that HIV 
prevalence among transgender population was 24.4%.
(12)Study about HIV risk behaviors among transgender 
in San Francisco showed that HIV-positive participants 
were 3.8 (95% CI 1.1 - 12.4) times more likely to have 
recently engaged in unprotected receptive anal sex with 
casual partners than HIV-negative participants, after 
controlling for other variables.(8)

Results from the few studies conducted on condom 
use among transgender in Southeast Asia were consistent 
with the global findings. HIV study among transgender 
in Cambodia showed that respondents inconsistently 
used condom during last anal sex had 3.84 times odds 
of HIV infection (adjusted OR = 3.84; 95%CI 1.58 - 
9.33).(16) Having a higher perceived risk of HIV was 
also associated with inconsistent condom use among 
transgender in Thailand (OR= 1.8; 95%CI 1.1 -2.9).(11)

HIV occurrence among 748 transgenders in three cities 
in Indonesia in 2007,was associated with inconsistent 
condom use during anal sex with clients last month 
(OR =1.38; 95% CI 0.95–2.00).(12)The above studies, 
however, did not differentiate factors based on type of 
sexual partners (commercial vs. casual vs. combination). 
Partnership characteristics have been found to be 
important predictors of unprotected intercourse.(10)This 
study was aimed to explore associations between 3 types 
of inconsistent condom use among transgender sex 
partner (commercial, casual and it’s combinations) and 
the HIV occurrence.

Method
This was a study done by analyzing secondary data 

from the previous national wide survey in Indonesia 
namely The Integrated Biological and Behavioral 
Surveillance (IBBS) in 2015. Status of HIV infection 
was determined by 3 series of serological rapid test. 
Knowledge and behavioral aspects of condom use 
was obtained through a comprehensive interview by 
trained interviewers using a standardized structured 
questionnaire. In the IBBS survey, as many as 1003 
eligible transgenders were selected randomly from 5 big 
cities (i.e. Jakarta, Bandung, Semarang, Surabaya and 
Malang), through a multistage cluster sampling with 
PPS (probability proportional to size) approach. The 
inclusion criteria of the transgender for this study (of 
secondary data analysis) were transgender (biologically 
male but psychologically female individual) aged ≥ 15 

years old, never been tested with HIV test and have lived 
in the selected city for at least one month. There were 
totally 113 transgenders meeting the criteria for this 
particular study (of secondary data analysis).

Data analysis was done using statistical software, 
elaborating descriptive estimates and applying 
inferential statistical tests, such as chi-square test 
in bivariate and stratification analysis and also Cox 
regression in multivariate analysis to determine the 
most valid causal regression model after controlling 
the potential confounders. The strength of associations 
between condom consistency and the HIV status were 
measured using prevalence ratio (PR) and adjusted 
prevalence ratio (a-PR) after controlling the potential 
confounders. The precision of association was assessed 
using the 95% confidence interval of adjusted PR and 
the corresponding p-value (which significance were 
determined at level of 0.05).

Results
The HIV prevalence rate among transgender 

was 17.7%. The prevalence rates of Syphilis among 
transgender was 13.3%, while the prevalence rate of 
Gonorrhea and Chlamydia was 25% (data not shown). 
Majority of transgender were below 30 years of age 
(59%).About 66% of the transgender had moderate 
education level. Majority of transgender (88.5%) were 
single. About 18% of transgender sold sex as their main 
occupation. About 45% of transgenders were living 
alone. About one third (30%) of transgender had no 
perception of HIV susceptibility. Almost half (49%) 
of transgender had low knowledge about HIV and its 
transmission. About 25% of them reported rupture of 
the condom. Most of respondents (78%) used lubricant 
when they had anal-sex. No one of transgenders had ever 
used drugs injection since one year ago(data not shown).

Within the last past month, the proportions of HIV 
infected transgenders who were not consistent in using 
condom with commercial sex partner, casual sex partner 
and the combination (of the two types of sex partner), 
were 30.4%, 20%, 31.82% respectively (Table 1).

The estimates of strength of associations (i.e. 
the PRs) between HIV infection and consistency of 
condom use with sex partner, casual sex partner and the 
combination of the two types of sex partner were 1.52 
(95% CI 0.6-4.1); 1.27 (95% CI 0.3-6.4); 1.5 (95% CI 
0.8 - 2.9) respectively (Table 1).
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Table 1: Crude Association Between Three Types of Condom Use Consistency and HIV Infection.

Variable
HIV Total

PR 95% CI P-valuePositive Negative n (%)
n (%) n (%)

Consistency of condom use in commercial sex 
No 7 (30.4) 16 (69.6) 23 (48) 1.5 0.6 - 4.1 0.4
Yes 5 (20) 20 (80) 25 (52) 1.0
Consistency of condom use in casual sex 
No 2 (20) 8 (80) 10 (34) 1.3 0.3 - 6.4 0.7
Yes 3 (15.8) 16 (84.2) 19 (66) 1.0
Consistency of condom use inboth, the two types of sex (casual and commercial)
Inconsistent 7 (31.82) 15 (68.18) 22 (37) 1.5 0.8 - 2.9 0.2
Sometimes/ Always Consistent 7 (18.92) 30 (81.08) 37 (63) 1.0

Stratification by age showed that there were no sharp 
differences of strength of associations (i.e. the PRs) 
between age strata in all types of sexual intercourses except 
incommercial sexual intercourse (2,3 in age group<30 
years, versus 1,1 in age group ≥30 years). However, all 
differences of PRs between strata were not significant 
(Table 2).

Similarly, the stratification by main occupation 
showed that there were no sharp differences of strength 
of associations (i.e. the PRs) between occupation strata 
in all types of sexual intercourses except in commercial 
sexual intercourse (2,5 in group of “selling sex”, versus 
0,8 in group of “others”) were opposite associations 
appeared. However, all differences of PRs between 
strata were not significant either.

Table 2: Stratification Analysis of Associations between Each Type of Condom Use Consistency and HIV 
Infection According to Strata of Age and Main Occupation.

Stratification By Condom use consistency 
in commercial sex 

Condom use 
consistency in casual 

sex 

Condom use 
consistency in the 
two types of sex 

Age

PR Strata (95%CI)
<30 years 2.3 (0.5 -10.7) 1.6 (0.1 - 21.3) 1.6 (0.7 - 3.6)
≥30 years 1.1 (0.3 - 4.3) 1.2 (0.2 - 8.5) 1.3 (0.3 - 5.9)

Adjusted PR (95%CI) 1.6 (0.6 - 4.5) 1.3 (0.3 - 6.5) 1.5 (0.7 - 3.1)
PR Crude (95%CI) 1.5 (0.6 - 4.1) 1.3 (0.3 - 6.4) 1.5 (0.8 - 2.9)

P-value Homogeneity Test 0.5 0.8 0.8
∆PR (%) 5 7.4 1.3

Main Occupation

PR Strata (95%CI)
Selling Sex  2.5 (1.2 - 5.3) 1.1 (0.5 - 2.5) 1.6 (0.7 - 3.9)

Others  0.8 (0.1 - 5.8) 1.7 (0.6 - 4.4) 1.4 (0.51 - 4.2)
Adjusted PR (95%CI) 1.4 (0.4 - 4.1) 1.3 (0.7 - 2.4) 1.6 (0.8 - 3.1)

PR Crude (95%CI) 1.2 (0.4 - 4.0) 1.31 (0.7 - 2.4) 1.5 (0.7 - 2.9)
P-value Homogeneity Test 0.09 0.5 0.8

∆PR (%) 1.1 2.2 3.8

The three different models of multivariate analysis adjusting for relevant potential confounders showed consistent 
positive associations between condom use consistency in all types of sexual intercourses and the occurrence of HIV 
infection. The adjusted PRs of the three models of associations for the corresponding three types of sexual intercourse 
were 1.7 (95% CI: 0.4 - 6.3), 1.2 (95% CI: 0.1 -13.3) and 2.1 (95% CI: 0.6 - 7.1) respectively
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Table 3: The Adjusted Associations Between Each Type of Condom Use Consistency and the HIV Infection 
Using Cox Regression Model

Model 1: The Cox model of 
association between condom use 

consistency in commercial sex and 
the HIV infectiona

Model 2: The Cox model of 
association between condom 
use consistency in casual sex 

and the HIV infectionb

Model 3: Cox model of 
association between condom 

use consistency in both 
commercial and casual sex and 

the HIV infectionc

Adjusted PR (95%CI) 1.7 (0.4 - 6.3) 1.2 (0.1 -13.3) 2.1 (0.6 - 7.1)
P Value 0.7 0.1 0.6

a. Model 1 was adjusted for current living with, recieved printed material about HIV prevention and transmission, condom rupture.
b. Model 2was adjusted for age, main occupation, current living with, received printed material(booklets, brochures, calendars, 
leaflets)about HIV prevention and transmission, syphilis infection, chlamydia, gonorrhea infection. 
c. Model 3was adjusted for education, received printed material about HIV prevention and transmission, current living with, syphilis 
infection.

Discussion
In this study, the proportion of HIV infected 

transgenders who were not consistent in using condom 
when having intercourses with commercial sex partner, 
casual sex partner and both(two) types of sex partners 
in 5 cities in Indonesia (2015) last past month were 
30.4%, 20%, 31.82% respectively. In previous study by 
Prabawanti, 2011, prevalence of HIV among transgenders 
who inconsistently used condom during anal sex with 
clients last months in three cities in Indonesia (2007) 
were 28.4%.(12) Chhim S, 2017 found that prevalence 
of HIV among transgender who inconsistently used 
condom within past three months with casual sexual 
partner in Cambodia (2016) were 7.2%.(4) Study of 
Murliani E., 2014 based on IBBS 2011 found that the 
prevalence of HIV among transgenders who were not 
consistent in using condom when having intercourses 
with all types of sex partner in Indonesia were 20.6%.(15) 
These variations may indicate that some transgenders 
were better able to negotiate condom use with sex 
partner. In commercial sexual transaction, condom use 
consistency might be more difficult to achieve than the 
casual sex intercourse, because the clients in commercial 
sexual transaction might more powerful to dictate the 
conditions related to the intercourse. Transgenders 
living in different location of sexual transaction might 
have different attitude towards condom use.(5,14,16)

Our finding, inconsistency of condom use with 
commercial sex partner and HIV was 1.7 times (95% 
CI 0.4 - 6.3) more likely to be infected with HIV after 
adjusted by several confounders. This finding was 
supported by previous study showing that inconsistent 
condom use during anal sex with clients last month 

increased the risk of HIV infection by 1.38 times (95% 
CI 0.95–2.00).(12) Our study also found that transgenders 
who were inconsistent using condom with casual sex 
partner was 1.2 times (95% CI 0.1 -13.3) more likely 
to get HIV infection as compared to transgender who 
consistently used condom. Study in Thailand showed 
that inconsistent condom use during intercourse with 
male casual partner (past 3 months) was 1.67 times 
(95% CI 0.80–3.45) more likely to be infected with 
HIV.(7) According to Reis RK et.al, 2019, who analyzed 
the predictors of inconsistent condom use among 
male HIV-positive individuals in Cambodia, having 
multiple partnership were independently associated 
with inconsistent condom use (5.0; 95% CI 1.3 - 
19.6).(13)The effect of inconsistency of condom use in 
both commercial sex and casual sex activities, on the 
occurrence of HIV infection, was stronger (2.1; 95% CI 
0.6 - 7.1) than condom use inconsistency in only one 
type of sexual activities.

The data analyzed in this study was limited for only 
113 transgenders since transgenders who had taken HIV 
test before the survey of IBBS 2015 were excluded. This 
exclusion was done to minimize selection bias due to 
behavioral changes of condom use after they have known 
their HIV status and thus to assure the temporal sequence 
between the behaviors as the risk factors and the HIV 
status as the outcome. Limited number of participants 
might have also affected the precision of study 
associations. The result of the study may not sufficiently 
be generalized to all population of transgender national 
wide since transgenders participating the study were 
recruited in only 5 cities.
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Conclusions
We found evidence of associations between HIV 

status and inconsistencies of condom use with various 
types of sexual activities (or with different types of 
sexual partners) among transgender population. Effect 
of inconsistency of condom use in both commercial 
sex and casual sex activities, on the occurrence of HIV 
infection was stronger than condom use inconsistency in 
only one type of sexual activities. Based on this finding, 
we suggest to encourage transgender population to 
persistently be always consistent in using condom in any 
type of sexual activities being involved.
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Abstract
Purpose: This study aims to examine the mediated effect of social support in the relationship between the 
depression and the generativity of the middle aged.

Method: The data was collected from a total of 128 middleaged in 40 to 59 years old. The data were 
analyzed using descriptive statistics, Pearson’s correlation coefficient, and stepwise multiple regression 
using the SPSS 22.0 program.

Results: The generativity was shown a negative correlation with depression(r=-.40, p<.001) and a positive 
correlation with social support(r=.68, p<.001). In the relation between depression and generativity, social 
support was the significant mediating variable.

Conclusion: The mediated effect of social support on the relationship between depression and generativity 
in middle aged were verified and based on it, it will be used as basic data for developing integrated nursing 
intervention programs to help establish a sense of generativity, a task of middle age development.
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Introduction
Erikson1, who looked at human development from a 

full-life perspective before, expressed the middle aged as 
generativity versus stagnation, and said that the crisis at 
each stage is a task to solve at each stage of development 
and it can be a new turning point when overcoming the 
crisis at each stage.

The generativity begins to develop from the early 
adulthood, but the realization and achievement of it 
increases greatly in the middle age. The generativity 
is the degree of individual internal development that is 
important for having identity as a middle-aged adult, and 
it means the maturity of psychosocial adaptation in the 
middle aged.2

Middle age is a kind of transition period from 
adulthood to old age, it is an important and meaningful 
step in the life cycle that ruminate the whole life and 
thinks about the future life with the decrease of physical 
function, change of family life cycle, loss of social role. 
Also, as a result of social and economic activities, people 
in this period will have a desire for a high-quality life, 
and resources to realize it.3 The most common emotional 
change experienced in middle age is depression, which 
is caused not only by the effects of hormones, but also 
by the interaction of such as worries about the future, 
emotional crisis and anxiety, and a change in presence 
in family relationships.

Depression is associated with when people reach 
the middle of life, a question about what life means and 
who they really are, and along with one’s own life goals 
and achievements level amid emotional turmoil and 
wandering, such as the futility of life, emptiness, despair, 
stagnation, and lethargy.4In particular, if the generativity 
is not acquired in middle age, it may fall one’s into 
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depression and self-righteousness, and sometimes it 
caused experience psychological difficulties such as 
shrinking relationships with couples and others, anxiety, 
depression, and low self-esteem.5 Therefore, it can be 
confirmed that the generativity in middle aged is closely 
related to negative emotions such as depression.

On the other hand, the generativity is a key factor 
in making people feel positive about themselves and 
evaluate their lives as meaningful and valuable. And it 
makes them emphasize positive aspects with optimistic 
attitudes toward the changes that occur to them.6 Also, the 
generativity is a concept that exists within an individual, 
but it is formed as a result of continuous interaction 
between the social environment and the individual,7 and 
the individual can enhance psychological well-being and 
enhance by perceiving the support of the social support 
system or resources, and it can enhance the generativity.8

Therefore, based on the preceding study7 that social 
support increases psychological well-being, quality of 
life, and psychological well-being and quality of life 
are related to the generativity of middle-aged, social 
support in relation to depression and the generativity are 
judging as it will act as a mediating variable between 
these two variables. Hence, in this study aims to provide 
basic data for developing nursing intervention programs 
that can improve the generativity in the middle aged by 
confirming the mediating effect of social support in the 
relationship between depression and generativity in the 
middle aged.

Method
Subjects: The subjects of this study were 

convenience sampling the middle-aged men and women 
aged 40 to 59 who live in four cities in including Seoul, 
Gyeonggido, Gangwondo, and Chungcheongnamdo. 
The minimum number of samples in this study was 
calculated to be 119 when the medium level of effect 
size .15, significance level .05, and predictors were 
set to 3 to secure a statistical power of 95%, which is 
for correlation and regression analysis using G*Power 
3.12 program. Hence, in this study, a questionnaire was 
distributed to 140 people, and 128 questionnaires were 
included in the final analysis.

Instruments:

Depression: The Korean version of Center for 
Epidemiologic Studies Depression Scale-Revised, 
(K-CESD-R), which is verified the validity and 

reliability by Lee et al.9 was used.The tool consists of 
the five-point scale from 0 to 4 of 20 items, and it means 
the higher the score, the higher the degree of depression. 
The Cronbach’s alpha value in this study was .97.

Social Support: The Korean version measurement 
tool10 of the Multipledimensional Scale of Perceived 
Social Support(MSPSS), which is developed by Zimet 
et al.11 was used. The tool consists of the five-point scale 
of 12 items, and it means the higher the score, the higher 
the degree of social support. The Cronbach’s alpha value 
in this study was .94.

Generativity: The middle-aged generativity scale 
developed by Lee & Lee7,was used. The tool consists of 
the five-point scale of 27 items, and it means the higher 
the score, the higher the degree of social support. The 
Cronbach’s alpha value in this study was .93.

Data Collection: The data collection was 
implemented from the period of November 2019 to 
December 2019. The data collection was conducted on 
middle-aged men and women who visited once or twice 
the community social gatherings, sports centers, and 
shopping centers by this researcher. Also, the purpose 
and intent of the research were explained and then let 
them voluntarily participated in the research and wrote a 
written consent form.

Ethical Consideration: The selected subjects were 
assured anonymity and confidentiality after explaining 
the purpose and intent of the study and explained in 
advance that the subjects do not have to respond if they 
were reluctant to expose personal information.Also, they 
got explained that they could suspend or withdrawn if 
they do not wish to participate in the research at any 
time. Collected data will be stored in a locked private 
locker for three years after the study is completed, and 
will be discarded.

Data Analysis: The collected data were processed 
by computerized statistics using SPSS/WIN 22.0 
program. The general characteristics of the subject, 
the depression in middle age, the generativity and the 
degree of social support were obtained by frequency 
and percentage, average and standard deviation, and the 
correlation between the variables was analyzed by the 
Pearson’s correlation coefficients. Also, to understand 
the mediating effect of social support in the relationship 
between depression and the generativity in middle age, 
regression analysis was conducted following the method 
suggested by Baron and Kenny12, and the significance of 
mediating effect was confirmed by Sobel test.
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Results
General Characteristics of Subjects: The general 

characteristics of the subjects in this study are as follows 
(Table 1). The distributions of the gender were 59 men 
(46.1%), 69 women (53.9 %), and the age was 76 women 
between 40 and 49 (59.4%) and 52 people between 50 
and 59 (40.6%). The education level was the highest in 
104 students (81.2%) with college or higher. And the 
subject who had spouses was 98(76.6%). In terms of 
marital satisfaction was the highest in 48 (37.5%) with 
who answered as ‘satisfied’. And 66 (51.6%) answered 
as ‘yes’ on whether they have religion, and 105 (82.0%) 
had a job. In economic status, 85 (66.4%) answered 
‘middle’ and in health status, 53 (41.4%) of subjects 
answered as ‘hHealthy’ (Table 1).

Table 1: General characteristicsof subjects(N=128)

Characteristics Categories n(%)

Gender
Male 59(46.1)

Female 69(53.9)

Age(years)
40~49 76(59.4)
50~59 52(40.6)

Education
≤High school 24(18.8)

≥College 104(81.2)

Spouse
Yes 98(76.6)
No 30(23.4)

Marital satisfaction

Very Satisfied 14(10.9)
Satisfied 48(37.5)
Common 22(17.2)

Dissatisfied 8(6.3)
Very dissatisfied 6(4.7)

Religion
Yes 66(51.6)
No 62(48.4)

Occupation
Yes 105(82.0)
No 23(18.0)

Economic status
High 3(2.3)

Middle 85(66.4)
Low 40(31.3)

Healthstatus

Very healthy 2(1.6)
Healthy 53(41.4)

Common 39(30.5)
Unhealthy 29(22.7)

Very unhealthy 5(3.9)

The Degree of Depression, Social Support and 
Generativity in Subjects: The subjects’ average 
score of depression was .66(±.82), social support was 
3.38(±.75), and generativity was 3.21(±.54).

Table 2: The degree of depression, social support 
and generativity in subjects

Variables M±SD Min Max
Depression .66±.82 .00 3.60
Social support 3.38±.75 1.00 5.00
Generativity 3.21±.54 1.48 4.30

Correlations between depression, social support 
and generativity in subjects:The generativity was 
shown that is has a significant negative correlation with 
depression(r=-.40, p<.001) and a positive correlation 
with social support(r=.68, p<.001). In other words, 
it showed that the lower the score of depression, and 
the higher the level of social support, the higher the 
generativity (Table 3).

Table 3: Correlations between depression, social 
support and generativity in subjects

Variables Depression 
r(p)

Social 
support

r(p)

Generativity
r(p)

Depression 1
Social support -.32(<.001) 1
Generativity -.40 (<.001) .68 (<.001) 1

The mediating effect of social support in the 
relations between depression and generativity in 
subjects: As a result of testing assumptions of the 
regression model for diagnosing whether the data in this 
study are suitable for regression analysis before testing 
the mediated effect, the Durbin-Watson index for self-
correlation was 1.898, that it satisfied the independence 
test. For the multicollinearityamong independent 
variables, there was no multicollinearity, as the variance 
inflation factors (VIF) was between 1,000~1.116. 
Therefore, all the assumptions for regression analysis 
were met. Firstly, the results of Baron and Kenny’s 
three-step mediated effect verification to test the 
mediated effect of social support in the relationship 
between depression and the generativity in middle age 
are as follows (Table 4).

Step one, the independent variable depression 
had a statistically significant effect on the mediating 
variable social support (β=-.323, p<.001), and the 
explanation power of social support was 9.7%. Step two, 
the independent variable depression had a significant 
effect on the dependent variable generativity (β=-.400, 
p<.001), and the explanation power of the generativity 
was 15.3%. Step three, in order to understand the effect 
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of the social support which is the independent variable 
on the generativity which is the dependent variable, the 
result of regression analysis by set the depression and 
social support as a predictor and the generativity as the 
dependent variable, depression (β=-.203, p=.003) and 
social support(β=.609, p<.001) was shown as a significant 
predictor of generativity. In step three, when the social 
support mediated variable, depression was shown as 
significant for the generativity, and the non-standardized 
regression coefficient was reduced from the absolute 

value .264 of Step two to the absolute value .134 of 
Step three that it shown the social support was partially 
mediated. The explanation power of these variables 
explaining the generativity was shown as 48%. In order 
to significance test of the scale of the mediating effect 
of social support conducted the Sobel test, and the result 
showed that social support is a significant mediating 
variable in the relationship between depression and 
generativity (Z=-3.522, p<.001).

Table 4: Mediating Effect of Social support in the Relations between Depression and Generativity in 
subjects

Step Variables B β t p R2 Adj. R2 F p
Step 1 Depression → Social support -.298 -.323 -3.829 <.001 .104 .097 14.661 <.001
Step 2 Depression → Generativity -.264 -.400 -4.892 <.001 .160 .153 23.931 <.001

Step 3 Depression, Social 
support→Generativity .492 .484 60.533 <.001

1) Depression -.134 -.203 -3.012 .003
2) Social support .437 .609 9.044 <.001

Sobel test : Z=-3.522, p<.001

Discussion
The cut point for this depression tool was 13 points, 

and the depression level of subjects for this study was an 
average score of .66 points (average of 13.2 points). The 
optimal cut point of CESD-R tool in foreign countries 
is 16 points, which is higher than this tool. This may 
be a result of reflecting the sociocultural background 
of Korea, so it is emphasized that the management of 
middle-aged depression is necessary even if the score of 
this tool is relatively low.13 The level of social support 
average score of 3.38 points, which was lower than 
3.75 points in a result of a study of middle aged people 
using the same tools.14 However, the social support in 
the middle age when the support system from family 
members and social networks was reduced, was shown 
to buffer the depression.14The average score of the 
generativity was 3.21, and the study of Ji15 was higher 
with 3.59 than this study. These results are considered 
it is because the subjects of the study of Ji15 are older 
than this study’s subjects. And this is consistent with the 
results of Oh16, which reported that the generativity of 
middle-aged is higher than young people and lower than 
old age.

In the correlation between depression, social 

support, and the generativity, the generativity was a 
significant negative correlation with depression, and a 
positive correlation with social support. These results are 
consistent with the study that reported that middle-aged 
women’s depression is correlated with social support14 
and that depression has a negative correlation.7 Thus, it 
supports this study as social support can be inferred that 
it is related to the generativity.

Social support has been shown to have a partial 
mediating effect in the relationship between depression 
and generativity. In other words, middle-aged 
depression directly affects the generativity, and it can 
positively affect the generativity by social support that 
has mediated effect. In the study of Kim and An17 also 
shown that the key factors related to the generativity 
of old age were family relations, and it is emphasized 
that the development task of life should be completed 
through social activities until middle age. Therefore, it 
supports the results of this study that the generativity 
improves through social support, and social support acts 
as an important mediating effect.

Hence, in this study, it is necessary to seek a 
physically and psychologically integrated nursing 
intervention strategy to establish the generativity 
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of middle aged by proving that social support has a 
mediating effect in the relationship between depression 
and generativity of middle aged.

Conclusions
In this study, social support has been identified 

as a mediating variable that significantly affects the 
generativity, which is a dependent variable, in the 
relationship between depression and generativity 
in middle aged. As a result, the quality of life after 
middle age can be determined by how successful they 
are adapting to changes and losses caused by physical 
aging. Therefore, the re-examination is needed to 
establish the generativity, a development task in middle 
age, by enhancing the ability to manage depression 
through social support.In addition, since this study was 
conducted on middle aged men and women in some parts 
of the country, it is difficult to generalize the results of 
the study. Therefore, it is suggested that further studies 
on the generativity that added various subjects and other 
new mediating variables to be conducted.
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Abstract
Background and Objective: This study was designed to evaluate the impact of double crown system 
with either titanium/PEEKor titanium/Co-Cr combination on oral and general health related quality of life 
(OHRQoL) in patients with completely edentulous mandible.

Materials and Method: Participating patients received new complete dentures and then received two 
mandibular interforaminal implants. Patients were randomly dividedinto two equal groups. For patients of 
group (A) the secondary crowns of the telescopic overdenture were made of PEEK material, while those 
of group (B) the secondary were made of Co-Cr material. Questionnaires were used to assess OHRQoL 
(OHIP-EDENT).

Results: The study was conducted on 18 healthy completely edentulous patients. Patients were recalled 
two weeks after final dentures insertion, 3m, 6m, 9m and 12m. The results showed that both materials have 
improved the oral health related quality of life, however there was a non-significant difference between the 
two groups.

Conclusion: Double crown systems, with either titanium/Peek combination or titanium/Co-Cr combination, 
have the same impact on oral and general health related quality of life when used for treating patients with 
completely edentulous mandibles.
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Introduction
The standard treatment for completely edentulous 

patients is a complete maxillary denture opposed by 
mandibular overdenture on two implants. Various 
attachment systems have been introduced for retaining 
implant supported overdentures. One of the most popular 
attachments is the double crown system or the telescopic 
attachment.(1,2)

For proper functioning of telescopic retained 
overdentures, proper retentive force must exist. This 
is particularly important because of the direct relation 
between retention of the prosthesis and patient’s 
satisfaction. For the success of double-crown systems it 
is very important to reach an optimum retentive force, 
which necessitates technical skills and experience.(3)The 
double crown retention is associated with the problem 
of the frictional wear during their functional period.(4) 
In addition,as reported by Ohkawa et al, it is hard to 
predict the long-term denture retention. Retentive force 
can decline, remain unchanged, or even increase.(5) The 
material used for double crown system fabrication is 
one of the parameters in its retention.(6) Metal alloys, 
precious and non-precious, are the most commonly 
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approved materials in prosthodontics owing to their 
excellent physical and mechanical properties. Double 
crown systems are presented in different material 
combinations. Those different materials have different 
retention forces and different long-term retention 
behavior.(7)

Gold either casted or electroplated, has been the 
standard material in double crown system for years. 
However, gold has many disadvantages being expensive, 
heavy, and its electroplating technique requires highly 
skilled technicians.(8) Base metals alloys and titanium 
are also used for double crown system fabrication. Some 
of these metals reported allergic reaction, discrepancies 
due their casting procedure, as well as galvanic current 
between the primary and secondary copings. All that 
previously mentioned, evokes the need of new material 
combination of double crown system being non-metallic, 
of low cost, and with satisfactory retention values.

New metal free materials have been introduced 
to substitute metals. One of them is a thermoplastic 
composite polymer known as PolyEtherEtherKetone 
or PEEK which is already used in telescopic crown 
manufacturing and other prosthetic treatment modalities. 
Studies that are available about the suitability of PEEK 
as double crown material are scarce and only in vitro.

Those materials are claimed to have many clinical 
advantages and reported to have high retention values.
(9) They have mechanical properties that are definitely 
different from that of metal and reported to have a 
highly successful result. Therefore, when used in double 
crown system, enough evidence must exist to ensure 
that their properties will cope with the fundamentals 
and prosthetic advantages of double crown system in 
completely edentulous mandible taking into account the 
value and stability of their retentive force, prosthetic 
technical complications, and patient perception.

The patients’ expectation in terms of function, 
esthetic, psychological, and social aspectsis very 
important factor.(10)The Oral Health Impact Profile 
for Edentulous OHIP-DENT is short questionnaireand 
relevant to prosthodontics treatments outcome. Ita 
19-question survey and was suggested to be the most 
appropriate for edentulous patients, as it includes a set 
of specific questions relevant to edentulous patients.This 
tool evaluates the impact of oral health on the quality of 
life of patients with complete dentures before and after 
prosthodontics intervention.(11)

The aim of the study was to evaluate the impact of 
double crown system with titanium/Peek combination 
versus double crown system with titanium/co-cr 
combination on the Oral Health-Related Quality of Life 
in patients with completely edentulous mandible,

Materials and Method
Study Groups: Patients were randomly divided 

into two equal groups: the intervention group (group 
A) in which the secondary crowns of the telescopic 
overdenture were made of PEEK thermoplastic material, 
and the study group (group B) in which the secondary 
crowns of the telescopic overdenture were madeof Co-
Cr material. Simple randomization procedure was used. 
Allocation of the patients in either intervention groupor 
control groupwas performed with computerized random 
allocation program. Computer-generated list of random 

numbers was obtained for both groups.

Study Population: Eighteen Completely 
edentulous patients were selected from the outpatient 
clinic of prosthodontic department, faculty of Dentistry 
Cairo University, in an age range of 45 - 65 years. 
Patients were given a detailed description of the planned 
procedures and provided written informed consent prior 
to participation. The study protocol was approved by 
the local ethics committee. All patients had to fulfill 
the following inclusion criteria: Patients are completely 
edentulous from 3 months at least, inter-arch distance is 
15mm or more, anterior lower ridge with buccolingual 
width of 6mm or more, as measured from CBCT, 
patients have Angle’s class I relation and without TMJ 
disorders, patients are free from any systemic disease 
that may interfere with proper osseointegration of 
implants. Heavy smokers and uncontrolled diabetic 
patients whose glycosylated hemoglobin (HbA1c) is 
more than 8% were excluded from the study.

All patientswere provided with conventional 
maxillary and mandibular complete denture followed by 
the insertion of two (NeoBiotech,Neo CMI implant IS-II 
active), 10mm length and 3.5mm diameter, implants in 
the interforaminal region. Following implant placement 
and a healing period of 3 months, the implants were 
uncovered and healing abutments were inserted and 
impression were made followed by milling of the 
prefabricated titanium shapeable abutments in 2-degree 
taper angle. The milled abutments were scanned using 
scanning machineand scanning software to design a 
coping with 0.6mm thickness. The design was exported 
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as STL file to a milling machine in order to mill the 
coping in wax. For group A, the secondary coping was 
fabricated in PEEK material (BioHPPGranulat for 2 
press system,Bredent, Germany) which is processed in 
the for-2-press vacuum press device. For the second 
group, the secondary coping was casted in Cobalt 
Chrome material using the conventional lost wax 
technique. After secondary copings fabrication, metal 
framework was constructed for both groups (fig.1), 
followed by mandibular overdenture construction. The 
final mandibular overdenture was inserted intraorally, 
while the abutments were screwed in their position and 
secondary copings were well seated upon them followed 
by intraoral pick up of the secondary copings into the 
metal framework using DTK-adhesive material(fig.2, 
fig.3).

Fig. (1) Metal framework and PEEK copings

Fig. (2) The secondary copings picked up

Fig. (3)The final prosthesis

Outcome Measures: Two weeks after denture 
insertion, the patients were recalled for assessment, and 
after 3m, 6m, 9m and 12m. Patients were monitored 
in terms of Oral Health-Related Quality of Life via 
the use of OHIP-EDENT questionnaire. Patients were 
asked 19-questions in Arabic language by one examiner 
only. Patients answered the questions expressing their 
satisfaction concerning the prosthesis in five choices; 
never, hardly ever, occasionally, fairly often, very often. 
Each choice was given score. lower scores indicated 
better oral health-related quality of life.

Data were statistically described in terms of mean 
± standard deviation (± SD), median and range when 
appropriate. Comparison between the study groups 
was done using Mann Whitney Utest for independent 
samples. Within group comparison was done using 
Wilcoxon signed rank test for paired (matched) 
samples in comparing 2 groups and Freidman’s test in 
comparing more than 2 groups. p values less than 0.05 
was considered statistically significant. All statistical 
calculations were done using computer program IBM 
SPSS (Statistical Package for the Social Science; IBM 
Corp, Armonk, NY, USA) release 22 for Microsoft 
Windows.

Results
Eighteen patients were included in this study;Male 

to female ratio was 3.5(4 females and 14 males) in an 
age range of 45 - 65 yearswith average age group of 55.

Throughout the entire time intervals of the study, 
PEEK group showed lower scores than the Co-Cr group 
in term of the seven domains of the OHIP-EDENT 
questionnaire. At baseline only, Co-Cr group showed 
lower scores than that of the PEEK group in terms of 
two domains; psychological discomfort (p value= 0.049) 
and psychological disability (p value= 0.591). However, 
in general and as total scores, there is statistically 
insignificant difference between the two groups.
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Fig .(4): Mean total score between the study groups

Based on Wilcoxon signed rank test, for the PEEK group, there is statistically significant difference in the OHIP-
EDENT Scores between the baseline and after 12 months follow up as illustrated in table (1). While for the Co-Cr 
group, there is statistically significant difference in the OHIP-EDENT Scores between the baseline and after 12 
months follow up as illustrated in table (1). 

Table 1: The difference in the OHIP-EDENT Scores for group A (PEEK) andgroup B (Co-Cr) between the 
baseline and 12m:

Test Statistics(b,c)
Functional 
limitation-

12m - 
Functional 
limitation-
Baseline

Physical 
pain-12m 
- Physical 

pain-
Baseline

Psychological 
discomfort-

12m - 
Psychological 
discomfort-

Baseline

Physical 
disability-

12m - 
Physical 

disability-
Baseline

Psychological 
disability-

12m - 
Psychological 

disability-
Baseline

Social 
disability-

12m - Social 
disability-
Baseline

Handicap-
12m - 

Handicap-
Baseline

Total-12m 
- Total-
Baseline

Z -2.401(a) -2.456(a) -2.271(a) -2.264(a) -2.232(a) -2.264(a) -2.410(a) -2.375(a)
p value 0.016 0.014 0.023 0.024 0.026 0.024 0.016 0.018
a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test
c. Group = PEEK
Significance level at p≤0.05.

Test Statistics(b,c)
Functional 
limitation-

12m - 
Functional 
limitation-
Baseline

Physical 
pain-12m 
- Physical 

pain-
Baseline

Psychological 
discomfort-

12m - 
Psychological 
discomfort-

Baseline

Physical 
disability-

12m - 
Physical 

disability-
Baseline

Psychological 
disability-

12m - 
Psychological 

disability-
Baseline

Social 
disability-

12m 
- Social 

disability-
Baseline

Handicap-
12m - 

Handicap-
Baseline

Total-12m 
- Total-
Baseline

Z -2.588(a) -2.565(a) -2.588(a) -2.539(a) -2.032(a) -2.539(a) -1.826(a) -2.524(a)
pvalue 0.010 0.010 0.010 0.011 0.042 0.011 0.068 0.012
a. Based on positive ranks.
b. Wilcoxon Signed Ranks Test
c. Group = Co-Cr
Significance level at p≤0.05.
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Discussion
In the presented study, mandibular implant retained 

overdenture using double crown systems, with either 
titanium /PEEK combination or titanium /Co-Cr 
combination was evaluated regarding Oral Health-
Related Quality of Life and it was showed that both 
have the same impact on oral and general health related 
quality of life when used for treating patients with 
completely edentulous mandibles. There are few clinical 
studies which evaluated the impact of various material 
combinations of double crown system on the oral and 
health related quality of life (OHRQoL). The available 
studies showed general improvement in (OHRQoL) 
by the use of double crown system as an attachment 
for mandibular implant overdenture as compared to 
conventional dentures.(12,13)

The results of the presented study showed a general 
improvement in the seven domains of(OHIP-DENT) 
questionnaire in both groups throughout the study period. 
Although statistically insignificant difference was found 
between both groups regarding the (OHRQoL), PEEK 
as a secondary crown material, had a positive impact on 
the oral and health related quality of life.

In Co-Cr group, overdentures insertion and removal 
were much more easier than that of the PEEK ones. That 
might explain the lower scores of the Co-Cr group at 
the baseline in terms ofpsychological discomfort and 
psychological disability. Although it is agreed that 
retention of overdentures is mostly mechanical when 
using double crown systems, it is also augmented by 
the physical factors of retention and the neuromuscular 
adaptation of the patient.(14)

At denture insertionappointment and for short period 
later, patients with PEEK secondary copings reported 
difficulty in insertion and removal of their overdentures 
due to the high retention of the PEEK copings. By time, 
patients of the PEEK group became morefamiliar with 
their over dentures and patients of Co-Cr group got 
more adaptated to their overdentures, and in return more 
satisfaction took place in both groups.

 It has been suggested by several studies that the 
time effect plays an important role in terms of quality 
of life and patients satisfaction. The initial assessment 
of a new removable prosthesis is not a significant 
predictor of patients’ perception later on.(15)This can 
by due to the changes that occure in the oral cavity 
due to the neuromuscular adaptation of the patient 

with the prosthesis.(16)This is supported by another two 
studies which suggested that patient satisfaction with 
mandibular complete dentures is determined more by 
the denture-wearing experience itself(17), and the age of 
the mandibular prosthesis as well.(18)

Conclusion
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Abstract
Objective: The examination of nesfatin-1 level in females with gestational diabetes versus controls and its 
relation with the markers of insulin resistance.

Method: The study was accomplished for eighty eight pregnant females at 24th -28th week of gestation 
which were involved 44 females diagnosed with gestational diabetes and 44 females without. Age and 
bone mass index were matched in two groups. Nesfatin-1 and insulin concentrations were measured by 
using enzyme linked immunosorbent assay. Insulin level and (homeostasis model assessment index- insulin 
resistance) were measured in two groups. The manufacture instructions were performed accurately. The 
comparison between previous parameters was performed.

Results: The level of nesfatin-1 wasn´t differed significantly between two groups. While insulin, homeostasis 
model assessment index-insulin resistance and fasting blood glucose were significantly increased in 
gestational diabetes than control groups.

Conclusion: The mean of nesfatin-1 levels showed no significant difference between two groups. While 
fasting blood glucose, insulin, and homeostasis model assessment index-insulin resistance were significantly 
higher in GDM. Advance age, higher bone mass index were associated of gestational diabetes.
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Introduction

Gestational diabetes “is defined as diabetes 
first diagnosed in the second or third trimester of 
pregnancy that is not clearly either preexisting type 1 
or type 2 diabetes(1). Placental production of anti-insulin 
hormones like: cortisol, progesterone,a human placenta 
lactogen,oestrogen that are lead to evolve insulin 
resistance after mid pregnancy(2).

The risk characteristics for development of 
gestational diabetes: reduced sensitivity of insulin and 
raised resistance of insulin in women before pregnancy, 
production of insulin is inadequate after conception, and 
cell functional weakness(3).

Nesfatin-1 is polypeptide which is consist of 82 
amino acid (aa) that is obtained from DNA binding protein 
(NUCB2 (and calcium. NUCB2 (nonesterified fatty acid/
nucleobinding 2) is present in the plasma membrane and 
neuroplasmaand peripheral organ(4). The PC3/1 and PC2 
that are changing the NUCB2 to nesfatin-1, 2 and 3 (5).
The one of the marked roles of nesfatin-1 is regulation 
of hunger, control of food ingestion and appetite which 
is leading to satiety feelings(6).
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Nesfatin-1 role is supporting insulin release via 
Ca+2 influx through L-Type Ca+2 canals without 
depending on protein kinase A (PKA) and phospholipase 
A2, impairment in the regulation of nesfatin-1 might be 
involved in metabolic upset like type (II) D.M.(7,8).

Insulin action in skeletal muscle, adipose tissue 
and liver are very essential in the homeostasis of total 
body fuel.. Insulin exerts anabolic effects by stimulation 
uptake and storage of carbohydrate, amino acids and fat 
and prevented catabolism of those fuel stores(9).

The facilitative glucose transporter (GLUT2) is 
taking up blood glucose that is present on the β-cells 
surface. Inside the cell, generating adenosine triphosphate 
(ATP) by glycolysis of glucose results in the raising 
ATP/ADP ratio. This alteration in the ratio lead up to 
close ATP-sensitive K+-channels (KATP-channels).In 
non-energizing status, the canals remain opening to keep 
the resting potential via transfer potassium ions (K+) 
down their concentration gradient out of the cell. Upon 
closing, the following drop in “the magnitude of the 
outwardly directed K+-current elicits the depolarization 
of the membrane, followed by the opening of voltage-
dependent Ca+-channels (VDCCs) “(10).

The aim of this study that is examination of nesfatin-1 
level in females with gestational diabetes versus controls 
and find the relationship between nesfatin-1 and markers 
of insulin resistance.

Subjects and Method
This case control study was involved 88 pregnant 

females at 24th-28th weeks of gestation that was 
categorized in to two groups forty four females diagnosed 
without gestational diabetes and 44 females without 
(control). Their age and BMI are matched. Previous 
acceptance was obtained from all females. This study is 
accomplished in Baghdad and AL Yarmouk Teaching 
Hospital and National center for Diabetes research and 
Treatment / Mustansiriya University from November 
2018 to May 2019 . Females with pre-existing DM, 
liver, renal and inflammatory disease,fetal and placental 
abnormality, hypertension,anti-inflammatory drugs, 
glucocorticoid of any dose in the last 3 months before 
sampling were excluded.

The diagnosis of GDM depend on the International 
Association of the Diabetes and Pregnancy and study 
groups (IADPSG)(1), Fasting blood sugar ≥ 126mg/

dlor random blood sugar (200mg/dl) that minimum 
value for diabetes diagnosis otherwise GDM in females 
with moderate or high-risk factors were diagnosed by 
performing OGTT one or more of the venous plasma 
concentration must be met or exceeded for a positive 
diagnosis FBS ≥ 92 after 1hours 180 mg/dl at 2 hours 
153mg/dl. Females were categorized as controls under 
this threshold(1).

Method
 Five milliliter of blood was drawn from pregnant 

females when they were fasted not less than 8 hour 
then centrifuged and stored at −80ºC until use.
Nesfatin-1 and insulin levels were analyzed by 
enzyme linked immunosorbent assay kits which were 
manufactured in ((CUSABIO\ China) (HUMAN / 
Germany) company. Serum glucose was analyzed by 
an enzymatic colorimetric method which performed by 
Human kits . The relationship between nesfatin-1 and 
insulin concentration were estimated in two groups .The 
homeostasis model assessment insulin resistance index 
(HOMA-IR) was performed for all participants(11). All 
statistical analysis, SPSS software 22.0 was used. The 
Anderson darling test was used for normal distributions. 
Mean and standard deviation were used when followed 
normal distribution. Median and interquartile range 
were used when not follow normal distribution .The 
differences in means between two groups were analyzed 
by t test when two sample follow normal distribution 
with no significant outlier). The differences in median of 
two groups were analyzed by Mann Whitney U test when 
they do not follow normal distribution).Linear regression 
analysis used to assess the association between different 
variables. Binary logistic regression analysis performed 
to calculate the odd ratio (OR) and their 95% confidence 
intervals, when the outcome can be categorized into 2 
binary levels, and Wald used to assess which parameters 
had more strong effect (Wald basically is t² which is 
Chi-Square distributed with df=1). P value considered 
when appropriate to be significant if less than 0.05.

Results
The mean of nesfatin-1 levels were similar in both 

groups .While FBS, fasting insulin, and HOMA-IR 
were significantly higher in GDM compared to control, 
also insulin resistance percentage (determined as with 
HOMA-IR ≥ 2.5) was higher in women with GDM, as 
illustrated in table 1.
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Table 1: Assessment of Various Biomarkers for GDM

Variables Control GDM p-value
Number 44 44 -
Nesfatin-1(pg/mL), mean ± SD 38.1±7.4 38.8±7.9 0.6761

FBS (mg/dL), mean ± SD 79.1±8.2 107.7±20.6 <0.001 [S]1

Insulin(mIU/mL), median (IQR) 4.6 (3.6-5.5) 11.7 (5.2-25.3) <0.001 [S]2

HOMA-IR (%), median (IQR) 0.9 (0.7-1.1) 2.7 (1.3-6.6) <0.001 [S]2

Insulin resistance, n (%) 4 (9.1%) 22 (50.0%) <0.001 [S]3

SD: standard deviation, IQR: interquartile range, S: significant 
1Independent t-test
2Mann – Whitney U test
3Chi square test

HOMA-IR: homeostasis model assessment index, FBS: fasting blood sugar.

Table 2: Nesfatin-1 relation to women with GDM 

Nesfatin-1
GDM

R p-value
Age -0.076 0.624
GA -0.144 0.352
BMI -0.153 0.321
FBS -0.107 0.490
Insulin 0.152 0.324
HOMA 0.074 0.631
r: correlation coefficient

HOMA-IR offeredgood ability, insulin offeredfair 
abilityand Nesfatin-1 had ability to diagnose GDM, as 
illustrated in table 3

Table 3: ROC analysis of various markers for GDM

AUC 95%CI AUC p-value -LH +LH
HOMA-IR 0.830 0.735 – 0.902 <0.001 0.15 3.55
Insulin 0.759 0.656 – 0.844 <0.001 0.34 2.75
Nesfatin-1 0.514 0.405 – 0.622 0.822 0.82 1.55
ROC: receiver operator characteristics, AUC: area under the curve, CI: confidence interval, LH: likelihood ratio 

In terms of specificity nesfatin-1 offered comparable value to that of HOMA-IR and insulin for diagnosis GDM 
with cut off value less or equal to 36.2 diagnosis GDM, however it sensitivity was very lowthan that of HOMA-IR 
and insulin. As illustrated in table 4

Table 4: validity analysis of various markers for GDM

Cut-off SN SP AC PPV NPV
HOMA-IR >1.1 88.6 75.0 81.8 78.0 86.8
Insulin >5.2 75 72.7 73.9 73.3 74.4
Nesfatin-1 ≤36.2 38.6 75 56.8 60.7 55
SN: sensitivity, SP: specificity, AC: accuracy, PPV: positive predictive value, NPV: negative predictive value
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Advance age, higher BMI, elevated fasting insulin, and elevated value of HOMA-IR, were predictors of GDM. 
Nesfatin-1was not, as illustrated in table 5

Table 5: logistic regression analysis of the predictors of GDM

Wald OR (95%CI) p-value
Age 5.891 1.098(1.018-1.183) 0.015 [S]
BMI 10.251 1.174(1.064-1.296) 0.001 [S]
Nesfatin-1 0.179 1.012 (0.958-1.070) 0.673
Insulin 10.146 1.106(1.039-1.176) 0.001 [S]
HOMA-IR 10.878 1.752 (1.255-2.445) 0.001 [S]
OR: odd ratio, CI: confidence interval, Hx: history

Discussion
This study shows that there were no significant 

differences in mean nesfatin-1 concentration between 
females with GDM versus control. Our study is 
inagreement with Aslan et al. who noticed that nesfatin-1 
concentrations in cord blood were similar in both 
groupsand the correlation between maternal nesfatin 
levels and their special cord blood were positive (12) .This 
study is in agreement with Zhai et al.2017, which include 
7 a meta-analysis studies,But subgroups in this studies, 
newly diagnosis women with type 2 diabetes had been 
significantly higher nesfatin-1 concentration and those 
who taking antidiabetic drugs had been significantly 
lower nesfatin-1 concentration so this supports a relation 
between nesfatin-1 levels and type 2 diabetes (13).

Nesfatin-1 levels are decreased in patients with type 
2 diabetes who are taking ant diabeticdrugs, these drugs 
:decreasing of blood glucose, raising sensitivity of insulin 
and diminished food ingestion. This result clarified also 
by J. Dong, H. et al.2013 observed thatnesfatin-1 can 
catalyzed the metabolism of lipid and showed anti-
inflammatory effects. (14)

The different observation have been shown by 
groups of Zhang et al.2017as they explained that 
nesfatin-1 concentrations in maternal serum and cord 
blood in females with GDM were higher compared to 
controlsasnesfatin-1 is neatly linked to insulin resistance 
and obesity in pregnancy(15).

But disagreement with (RadzisławMierzynski et al, 
2019, Ademoglu et al 2017, Kucukler et al 2016)observed 
that, nesfatin-1 serum concentrations was significantly 
lower in females with GDM than controls(16,17,18).

The study of Algul et al. 2016. showed that fasting 

nesfatin-1 concentration decreased in patients with 
type 2 DM and metabolic syndrome, compared to 
controls and patients with T1DM.This outcomes are 
clarified by:GDM and T2DM, and (IGT) share many 
common pathophysiological mechanisms such as 
insulin resistance and hyper in sulinemia, and all of 
these conditions are more often observed in overweight 
and obese individuals that study suggested a possible 
role of nesfatin-1 in GDM, and nesfatin-1 level may be 
predictor for GDM development and act as antidiabetic 
therapy(19).

The contradiction between the outcomes showed 
by many studies might be clarified by the difference 
in study protocols,method of patient selection, the 
gestational age when samples were collected(2th,3rd 
trimester),gestational age in the GDM diagnosis (in the 
1st trimester (might be IGT before pregnancy) or 2nd 
trimester (“model” gestational diabetes.) and the type 
of treatment for GDM: with diet or with metformin or 
insulin, that might be suggestive the degree of metabolic 
disorders,

(Hana M. Gashlan 2017, Kucukler et al.2016, 
Saisho et al2013) all observed that fasting blood glucose 
and C-peptide concentration are significantly higher 
in females with GDM than controls due to imbalance 
between insulin resistance and insulin secretion .The 
elevated insulin resistance was obvious in females 
with GDMthat proved by increasing biomarker of 
insulin resistance. They suggested that increased insulin 
resistance associated to beta cell dysfunction is related 
with the degree of glucose intolerance and dosage of 
insulin that need for females withGDM (20,18,21)

This study observed that there was no correlation 
between nesfatin-1 levels and maternal age, BMI and 
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gestational age, in both groupsin agreement with Aslan 
and cols.et al(12) . While study done by (Radzisławet 
al. 2019, Ying Zhang 2017, Anwar et al. 2014, 
Ramanjaneya et al. 2010) all noticed that nesfatin-1 
level was positively correlated withgestational ageand 
(BMI) in both groups(16,15,22,23) .But negative correlation 
was observed byKucukler et al (2016) (18).

This study failed to find correlation between 
nesfatin-1 levels and, fasting insulin, and HOMA-IR 
and fasting glucose in both groups in agreement with 
(Aslan et al2012., Algul et al 2015 (12,19) and disagree 
with (Zhang 2017,Ramanjaneya et al2010) who detected 
a positive significant correlation (15,.23),while a negative 
correlation was observed byKucukler et al 2016 (18) .

This study concludesthe mean of nesfatin-1 levels 
showed no significant difference between women with 
gestational diabetes and control .While fasting blood 
glucose, insulin, and homeostasis model assessment 
index-insulin resistance) were significantly higher in 
GDM compared to control

Conclusions
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Abstract
Background & Aims: Stroke is a significant health problem with high prevalence and mortality worldwide. 
In Indonesia, it is the first leading cause of death after ischemic heart disease in 2017. As Barthel Index has 
been regarded as the best outcome measure used in rehabilitation of people with stroke, this study sought to 
determine the construct validity of the Indonesian version of the tool. Specifically, the study looked into the 
inter-rater reliability of the tool, the problems encountered by participants with the English version and the 
corresponding modifications to be incorporated in the Indonesian version.

Method: Utilizing an exploratory sequential mixed method design and involving five different groups of 
participants with a total of 391, the study began with the forward and backward translation of the English 
Barthel Index followed by the validation, reliability and validity testing of the Indonesian version.

Result: Results showed that inter-rater reliability is satisfactory. Some terms in the English version were 
modified to suit the linguistic and cultural context of Indonesia. In terms of content validity, the Indonesian 
version of Barthel Index is acceptable. The construct validity test revealed two major factors, namely, 
functional performance and physiological function.

Conclusion: it thereby provides a baseline data to advance knowledge on the use standardized tool like BI, 
to further improve nursing practice in the stroke room, and to enhance the nursing education curriculum.
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Introduction
Indonesia has strategic potential in the development 

and economic growth. However, it does not always have 
a positive impact; development and economic growth 
also have a negative impact on people’s living behavior. 
Common changes are high consumption of junk food and 
fast food, high calorie food consumption, consumption 

of fatty foods, consumption of cigarettes and alcohol, 
and low consumption of fiber, fruit and vegetables, and 
physical activity. The behavior is visible on Riskesdas 
2007 data that the prevalence of obesity is 28.1%.1 The 
high prevalence of obesity is one of the risk factors of 
heart disease and stroke.

Measuring outcomes using standardized assessments 
provides information related to client progression while 
establishing the value and effectiveness of treatment.2 
Measuring outcomes enables nurse and other health care 
to identify a patient’s current functional status and using 
this information subsequently direct therapy.3 Selecting 
an appropriate standardized assessment can be time 
consuming as no standardized assessment will measure 
all the domains for every client group or environmental 
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setting and the advantages and disadvantages of each 
assessment must be considered.4, 5 Therefore, it is vital 
that nurses and health worker select an appropriate 
standardized assessment to assess function that has 
demonstrated validity and reliability with older adults 
and stroke patients.4-6

The use of Barthel Index measurement tools must be 
tested in terms of its adaptation, validity and reliability 
test to be able to provide accurate data about the status 
of stroke patient condition, specifically if the measuring 
instrument has not gone through adaptation test, validity 
and reliability in other language.7

In Indonesia, the assessment of functional status 
of daily activity has used the Barthel index instrument 
in elderly patients, patients with limited mobility, 
rheumatoid arthritis and patients after stroke. The 
Barthel Index has been tested in terms of its reliability 
and validity to assess the activity of daily living status of 
elderly and has been recommended that Barthel Index can 
be used on elderly. However, in this study, the researcher 
assessed the construct validity of the Indonesian version 
of the Barthel index for stroke patient as utilized by 
Indonesian nurses and health professionals. It has been 
commonly observed that after stroke, the patients suffer 
hemiplegia and limitations of daily living activity.

Method
The study utilized an exploratory sequential mixed 

method research design. As an exploratory design, 
qualitative data was first collected and analyzed, 
and themes were used to drive the development of a 
quantitative instrument to further explore the research 
problem. As a result of this design, two stages of analyses 
were conducted.

In this study the researcher have taken 308 nurses 
participants have experience minimal 2 year to care 
post stroke from the seven hospitals in Sulawesi Island 
and considering 47 people with stroke were selected 
at random from the stroke ward. For nurses have 
observed one patient, thus in this study 47 patients were 
involved in the conduct of this study. The method used 
for randomization was to draw list when the patients 
entered the pre-discharge planning stage throughout 
the data collection period. 25 (53%) were male and 22 
(47%) were female. All of them were diagnosed with 
first stroke as confirmed by a CT scan. Their mean age 
was 68 years (SD=7.6)

The study has utilized the original Barthel Index 
(BI) of Activities of Daily Living (ADL), first developed 
in 1965 by Mahoney. Firstly, the researcher asked 
permission for translation, adaptation and validation 
from The Maryland State medical Society who holds 
the copyright of the original Barthel Index. Given 
permission.8

Data collection commenced after duty hours of the 
participants. The BI was provided only after the informed 
consent had been signed. Each participant read the 
informed consent in the presence of the researcher and 
was encouraged to ask questions about their participation 
in the study. As soon as the participants agreed to get 
involved in the study, they were asked to respond to each 
of the items of the Barthel Index. The items were filled 
up on a 5-point scale with options ranging from none to 
all the time.

Data Analysis: Particularly content analysis has 
been done for the synthesis from the expert committee 
review and the pre-testing for the semantic equivalence, 
idiomatic equivalence, experiential equivalence and 
conceptual equivalence of the questionnaires. The 
expert panel were then asked to evaluate each item of 
the instrument for content equivalence. The guideline 
offered was that the ACP should be .90- not .80 as 
the standard criterion for acceptability for the S-CVI. 
3 Kappa coefficient agreement has used to evaluate 
the rater’s agreement. This was used to determine 
the inter-rater reliability of the developed Indonesian 
version Barthel Index. 4. Exploratory factor analysis 
was utilized for the construct validity of the Indonesian 
version Barthel Index.

Results
 Inter -rater Reliability: The average agreement 

which was calculated using weighted kappa in Groups I 
to VI. (Table 1) The results demonstrated that the group 
fourth and sixth had a moderate level of agreement. This 
is possibly due to the overestimated patient’s functional 
ability and they were not familiar with the use of 
Indonesian version of the Barthel index. And the nurses 
were working in the small city (Toraja and Kendari) 
so that the possibility that they have not attended any 
training, seminar and workshop about the assessment 
of the ADLs of stroke patients. Training improves 
consistency in application of stroke assessment scales.9, 

10

While, mean Kappa coefficient is 0.670, which 
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is interpreted as “substantial” and is significant at 
0.05. This implies there is an overall substantial level 
of agreement among the raters in the pilot test, which 
assessed the use of the developed Indonesian version of 
the Barthel Index (BI).

The level of inter-rater agreement was determined 
by the magnitude of the overall weighted kappa statistic. 
When quantifying actual levels of agreement, kappa’s 
calculation uses a term called the proportion of chance 
(or expected) agreement. Cohen suggested the kappa 
result be interpreted as following value less than 0.01 
as indicating poor agreement and 0.01-0.20 as slight, 
0.21-0.40 as fair, 0.41-0.60 as moderate, 061-0.80 
as substantial and 0.81-1.00 almost perfect.11 This 
further means that the instructions allowed a clear 
definition of each item and performance level in the 
BI, hence standardizing the interpretation during the 
administration of the BI. Accordingly, the confidence 
interval (CI) around an estimate of the kappa is a 
function of the absolute percentage agreement, the 

prevalence or variance of the condition, as well as the 
number of pairs being compared. Standard errors and 
CI can be calculated to see how precise our estimates 
are provided the difference follows a distribution that 
is approximately normal. The 95% limit of agreement 
approach is judged against the “gold standard” method 
of measurement.12

Table 1: Cohen’s Kappa on the measure of 
Agreement on the Pilot test Assessment of the 

Indonesian version of the Barthel Index.

Group K-value Level agreement Approx. Sig
I 0.782 Substantial More than 0.01
II 0.782 Substantial More than 0.01
III 0.791 Substantial More than 0.01
IV 0.461 Moderate Less than 0.01
V 0.627 Substantial More than 0.01
VI 0.577 Moderate Less than 0.01
Mean 0.670 Substantial Significant

Table 2: Content Validity Index

No Item Statements
Expert

Agreement CVI
1 2 3 4 5 6

1. Feeding (if food needs to be cut up = help 4 3 4 2 4 4 5 0.83

2. Moving from wheelchair to bed and return 
(includes sitting up in bed) 3 4 2 3 4 4 5 0.83

3. Personal toilet (wash face, comb hair, shave, 
clean teeth) 4 3 3 4 4 4 6 1.00

4. Getting on and off toilet (handling clothes, 
wipe, flush) 3 4 4 3 4 3 6 1.00

5. Getting on and off toilet (handling clothes, 
wipe, flush) 3 3 2 4 4 4 5 0.83

6. Bathing self 4 4 4 4 4 3 6 1.00

7. Walking on level surface (or if unable to 
walk, propel wheelchair 4 3 3 3 3 4 6 1.00

8. Ascending and descending stairs 3 4 3 4 4 4 6 1.00

9. Dressing (includes tying shoes, fastening 
fasteners) 4 4 3 3 3 4 6 1.00

10 Controlling Bowel 4 3 3 3 3 4 6 1.00
Scale Validity Index (CVI) 0.99
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Table 3: Principal Component Analysis (PCA) Total 
variance explained: Indonesian version Barthel 

Index

Total % Of 
variance Cum.% Total % Of 

variance Cum%

5.023 50.232 50.232 5.023 50.232 50.232
1.090 10.895 61.128 1.090 10.895 61.128
1.000 10.005 71.132 1.000 10.005 71.132
.758 7.582 78.715
.645 6.449 85.164
.466 4.661 89.825
.404 4.037 93.862
.372 3.717 97.578
.148 1.478 99.056
.094 .944 100.000

Table 4: PCA; Rotated component Matrix of 
Indonesian Version Barthel Index.

No Comp 1 Comp 2

1 Feeding (if food needs to be cut 
up = help) .606 -

2
Moving from wheelchair to bed 
and return (includes sitting up 
in bed)

.659 -

3 Personal toilet (wash face, 
comb hair, shave, clean teeth) .774 -

4 Getting on and off toilet 
(handling clothes, wipe, flush) .748 -

5 Bathing self .751 -
6 Walking on level surface .856 -
7 Ascend and descend stairs .770 -

8 Dressing (includes tying shoes, 
fastening fasteners) .778 -

9 Controlling bowels - .742
10 Controlling bladder .616 -

Discussion
Development of the Translated Indonesia 

Barthel Index: The necessary item modifications that 
were introduced in the proposed translated Indonesian 
Barthel Index. It can be noted that items 2, 6, and 8 
required no change, as they were clearly understood by 
the participants. For item 1, to be more appropriate in 
the Indonesian context ‘feeding (if food needs to be cut 
up = help’ is changed to ‘Feeding (bring food and liquid 
with a spoon to mouth’. (Table 2) It has been noted that 
manipulating a spoon was more culturally familiar than 
using knife and fork for picking up food to the mouth. 
The physical demands to obtain independence rating on 

the feeding item would require higher hand dexterity 
and upper limb coordination from Indonesian subject 
compared to western counterpart (holding a fork). This 
could explain why the rank order of items was previously 
found to differ across different cultural groups.6, 13 Items 
5, 7, 9, and 10 were considered to be more of a technical 
term. The expert review of this study observed some 
content ambiguity; hence, they suggested the use of a 
more culturally appropriate language. This is evident in 
item 3 (from personal toilet to doing personal hygiene), 
item 4 (from toilet to water closet), and item 7 (from 
ascending and descending to going up and down).

Component analysis factoring of Indonesian version 
BI this shows the result of Explanatory Factor Analysis. 
The eigenvalue represents the total variance explained by 
each factor. (Table 3) The result showed that there were 
three extraction factors from Initial factor Eigenvalue 
with value > 1.0 14 sum of squared loading also showed 
that there are three factors as revealed for the Principal 
Component Factoring. The implement that tree factors 
can be extracted from the Indonesian Barthel Index. That 
the Eigenvalue support the Indonesian Barthel Index’s 
variable belongs to two components.

PCA of the Indonesian version of the BartheL Index. 
The result of the Explanatory Factor Analysis (EFA) 
the Eigenvalue represents the total variance explained 
by each factor. The result showed that there were three 
extraction factors (5.023, 1.090, and 1.000) from Initial 
factor Eigenvalue with value > 1.0 14, the sum of Squared 
loading also showed that there are three factors as revealed 
for the Principal Component Factoring. This implies 
that three factors can be extracted from the Indonesian 
version Barthel Index. The Eigenvalue supports that the 
Indonesian Barthel Index’s variable belongs to three 
components. But after component Matrix of Indonesian 
BI there are nine items that belong to one component, 
items 1,2,3,4,5,6,7,8 and 10 because all of these items 
have component values above .60. While the in groups 
component two has only item 9, namely bowel controls. 
(Table 4) However, the researcher decided that item 10 
be into integrated component 2 because, based on the 
table 5 item 9 have Eigenvalue of 99.0 and item 10 have 
Eigenvalue 100.0. This shows that both of the item has a 
very close the Eigen values, then the bladder control and 
bowel control are both physiological functions of the 
body and while component 1 functional performances 15 

16 These findings were found to be consistent with two 
others studies. Tenant et al. discussed that among the 
items the authors identified the ‘bladder control’ item17, 
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which had a deviated value score; Kucukdeveci et al. 
and Leung et al. who discussed items found to misfit 
the single dimension model revealed similar results for 
Modified BI particularly for item 9 and 10 the ‘bladder 
control’ and ‘bowel control.10, 13

Conclusion
The Indonesian version of the BI has good validity 

and reliability that it can be used with the stroke 
population. The findings indicate that there are culture-
specific contents requiring to be incorporated into 
the original items when adapting the MBI for use in 
assessing the patients.
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Abstract
Context: This study aimed to assess the Inputs (HR, Funds, Method, Facilities and Infrastructure, and 
Targets) on the implementation of biscuits as complementary foods for Pregnant Women in Parepare City. 
This study used a descriptive qualitative method to assess the management of the implementation of the 
Complementary foods distribution for the Pregnant Women Program in the Parepare City based on Input 
aspects. Input consists of Human Resources, Funds, Method, Infrastructure and Targets. The results of 
the study showed officers who carry out complemetary foods distribution for pregnant women were TPG 
(Nutrition officer) and MCH officers (Midwives). If the Nutrition officer is on duty in the field, the MCH 
officer will replace the role of the TPG in the distribution of Biscuits for complementary foods. Funds are 
adjusted to the distribution and target, funds are distributed from the Central Government, the Provincial 
Government, the City Health Office, the community health center (TPG/Midwife), to the Village (Cadre). 
The distribution of biscuits for pregnant women was not in accordance with the initial plan and existing 
regulations.Biscuit distribution method for pregnant women based on technical instructions is 150 pieces/
month and carried out for 3 months, with a dose of 5 pieces/day. There were no available facilities and 
infrastructure that meet 9 warehouse standards according to technical instructions
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Introduction
Complementary foods distribution Program for 

pregnant women who suffer chronic energy deficiency 
has been implemented in all Regencies/Cities in Indonesia 

every year by the Health Office. Complementary foods 
products provided in the form of Biscuits that contain 
Macro and Multi Micro Nutrients. However, there are 
still a number of obstacles in the program, including 
procurement of goods that only occur in certain periods, 
the report format from the Ministry of Health is limited to 
the implementation of complementary food distribution, 
targets cannot be monitored regularly, and report formats 
are not uniform among each community health center1.

The effectiveness of a program implementation is also 
influenced by good management. The implementation 
of biscuits as complementary foods begins with the 
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stages of Input, Process, Output and Outcome. So that 
management really needs to be considered so that it can be 
applied in various fields including health to solve public 
health problems2. Management is urgently needed to 
support a coordinated and integrated system in the fields 
of health, sustainable human resources, infrastructure 
development, and effective data management systems to 
overcome current challenges3.

Input is a collection of parts or elements contained 
in the system and is needed for the system to function1. 
Administrative tools include personnel, funds, facilities 
and method, also known as sources, procedures and 
capabilities. Input elements can be categorized in 6M, 
namely man, money, materials, method, markets and 
machinery4.

This study aimed to assess the Input (man, money, 
materials, method, markets and machinery) on the 
implementation of biscuits as complementary foods for 
Pregnant Women in the Parepare City.

Method
This study used descriptive qualitative method to 

assess the management of the implementation of the 
Complementary foods distribution Program for Pregnant 
Women in Pare pare City based on Input aspects. Input 
consists of man, money, materials, method, markets and 
machinery. Data collection through in-depth interviews 
with informants and direct observation to the location.

In qualitative research the number of informants 
is usually small, so in order to maintain the validity of 
the data, several method are needed. The validity test 
used in qualitative research was called triagulation. To 
establish the validity in this study so: 1) Key Informants 
(Head of nutrition section of the City Health Office); 
2) Triangulation of Resources (Community Health 
Center Nutrition Workers, Village Midwives, Cadres); 
3) Triangulation of Method (Interview, Observation, 
Document)

Results
Human Resources: Based on the data it can be 

known that officers who carry out complementary foods 
distribution programs for pregnant women are carried 
out by Nutrition Workers (TPG) and MCH officers 
(Midwives). If the Nutrition Officer works in the field, 
the MCH officer will replace the TPG role in providing 
Biscuits as complementary foods for pregnant women.

The number of Nutrition Workers (TPG) involved 
in the Pare pare City Health Office was 2 people, and the 
number of nutrition workers involved in all community 
health centers was 14 people.

“The number of human resources in Parepare 
consisted of 2 nutrition workers at the city health office, 
2 at the Lakassa community health center, 4 at Madising 
community health center, 4 at Lapadde community 
health center, 2 at Cempae community health center, 3 
at Lumpue community health center. people to carry out 
complementary foods distribution programs, (EN, 38 
years old)

“The village midwife who came only once ... there 
were also those who were given nutrition consultations 
...”. (AJ, 22 years old)

The number of MCH officers (Midwives) involved 
in all community health centers was 63 people. If the 
nutrition officer is absent, then it is replaced by another 
officer, namely the midwife. 

“In the Lakessi Community Health Center, 
there were around 6 people who usually carry out 
complementary foods distribution programs” (AY, 27 
years old)

Funds/Money: Funds are distributed from the 
central government, the provincial government, the 
City Health Office, the community health center (TPG/
Midwife), to the village (cadre).

Budget on Biscuit: Based on the results of research 
in the field, the distribution of biscuits for pregnant 
women is only at the central government level until it 
ends at the community health center, and not through 
cadres. The main reason is because there is no special 
fund for cadres.

Cost: Transportation and warehouse storage costs 
should be allocated. Funds are considered insufficient to 
cover the costs of building warehouses, transportation 
and accommodation as well as staff salaries from the 
central level to cadres. These funds also need to be clearly 
regulated in the technical guidelines and recording still 
needs to be improved in terms of neatness and accuracy, 
and further checks need to be made to find out the exact 
nominal of the budget.

Distribution Method: In general, the distribution 
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time is only when pregnant women do ANC to 
community health centers so that it is not suitable for the 
needs of pregnant women, especially those who do not 
routinely do ANC.Some pregnant women with chronic 
energy deficiency are not visited after the biscuits run 
out because they are from other Community Health 
Center areas but always visit other Community Health 
Centers as well. Time, energy, and cost limitations to 
carry out complementary foodsdistribution for pregnant 
women with chronic energy deficiency to the home

Dosage: In general, the specified dose is not met 
properly because the distribution time is only when 
pregnant women do ANC to the public health center. So 
that many are not in accordance with the needs of pregnant 
women, especially those who do not routinely do ANC. 
Pregnant women do not routinely take biscuits because 
they do not understand well the dose to be consumed 
and do not understand well the benefits of biscuits for 
pregnant women with chronic energy deficiency. Time, 
energy, and cost limitations to complete complementary 
foods distribution in pregnant women with chronic 
energy deficiency. This is the main reason the biscuits 
are not distributed directly through the cadres but rather 
waiting for pregnant women to come to the community 
health center.

Facilities/Materials: There are still many 
community health centers that do not carry out standard 
storage. Although there are already quite qualified 
because 7 of the 9 required standards have been provided 
such as the Lapadde community health center. Storage in 
many households is not according to standard. The results 
of interviews conducted with several informants found 
the fact that the storage of biscuits as complementary 
foods does not comply with the standards listed in the 
technical instructions, some are just put on the cupboard 
or in the refrigerator.

Pregnant women do not know the standard of biscuit 
storage at home because it is not specifically socialized. 
Storage is not prepared a special place. Pregnant women 
only pick up the packaging shortly after the biscuits are 
eaten. There are also those who store it in jars and invite 
any guest who wants to consume because of cultural 
factors.

Discussion
Human Resources: Based on the results of an 

interview with one of the Coordinating Midwives 
(Bikor), it is known that officers who carry out 

complementary food distribution in pregnant women 
are carried out by TPG (Nutrition Officer) and MCH 
officers (Midwife). If the Nutrition officer works in 
the field, the MCH officer will replace the TPG role in 
providing Biscuits as complementary foods for pregnant 
women. A collaborative approach between midwives 
and nutrition workers in the service of pregnant women 
can be an effective method in overcoming the nutritional 
problems of pregnant women5.

The success of the public health center in carrying 
out the program is determined by a balanced human 
resource between medical staff on the one hand and 
promotive and preventive staff on the other. The main 
problem in the management of health workers is the 
unequal distribution of human resources 6. In addition 
there are Over-staffing for non-professional staff (non-
technical) and under-staffing for professional staff 
(technical staff) 7A similar study took place in the 
Taburia distribution program with an input element in 
the form of managing the nutritional status of stunting 
toddlers in the work area of the Sirampog community 
health center which was considered ineffective, because 
the health worker coordinator who was midwife not the 
Nutrition officer. It was considered incompatible with 
competence 8. Midwives should have a management 
approach, especially Nutrition management, so that 
they can organize all elements involved in their services 
properly in order to reduce maternal and child mortality 
9

Funds: The funds are adjusted to the distribution and 
target, the funds are distributed accordingly starting from 
the Central Government, the Provincial Government, the 
City Health Office, the community health center (TPG/
Midwife), to the Village (Cadre). The cost depends on 
the number of target recipients of the program10.

The results of the research in the field showed that 
the distribution of biscuits for pregnant women was 
not in accordance with the initial plan and existing 
regulations. The distribution flow in Parepare city started 
from the central government to the community health 
center, which should still distribute through the TPG, 
Midwives, and Villages/Cadres. From interviews with 
officers, the main reason was no special funds intended 
for cadres. While the technical instructions are not 
regulated in detail about the use of the complementary 
foods distribution budget. So that the application of the 
program in the field is uneven.
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Complementary Foods Distribution Method: 
Complementary Foods Distribution Method for pregnant 
women through annual planningand according to the 
prescribed dosage. The demand for biscuits is adjusted 
to the amount of chronic energy deficiency proposed 
from the public health center and the City Health Office 
in the previous year, so the number of biscuits available 
may not be able to cover pregnant women with chronic 
energy deficiency this year because it is not necessarily 
the same amount as the previous year. In general, the 
specified dose is not met properly because the time of 
distribution is only when pregnant women do ANC to 
the public health center. So, it is not in accordance with 
the needs of pregnant women, especially those who do 
not routinely do ANC.

Pregnant women do not routinely take biscuits 
because they do not understand well the dose to be 
consumed and do not understand well the benefits 
of biscuits for pregnant women with chronic energy 
deficiency. The limited time, energy, and cost to 
complete complementary foods distribution in pregnant 
women with chronic energy deficiency is the main 
reason that biscuits are not distributed directly through 
cadres but rather waiting for pregnant women to come to 
community health center11.

Facilities/Materials: Facilities and infrastructure 
are important factors that support the implementation of 
complementary foods distribution in pregnant women, 
including the availability of adequate health services 
such as community health centers and the existence 
of complementary food storage for pregnant women. 
Storage of biscuits as complementary foods should not 
be mixed with dangerous goods and are not suitable 
for consumption, storage in warehouses according to 
standards (pay attention to the taxonomy of inputs for 
transportation and storage). Each community health 
center has its own warehouse to facilitate distribution 
of pregnant women. There are still many community 
health centers that do not carry out standard storage. 
Inappropriate food storage can cause damage and affect 
the nutritional value of the food12.

Target: The target of biscuit distribution is 
Pregnant women with chronic energy deficiency. 
There were 49 pregnant women getting biscuits as 
complementary foods (all pregnant women with chronic 
energy deficiency got biscuits as complementary foods). 
Some pregnant women who were stated to have chronic 
energy deficiency did not understand well the schedule 

for giving biscuits for complementary foods. Pregnant 
women were not enthusiastic about visiting health 
services, they stated that they got biscuits while doing 
ANC, they were also got biscuits even though they were 
late or sometimes asked for availability.

In addition to chronic energy deficiency, Gakin 
(Poor Family) is also a concern for the improvement of 
Nutrition in Parepare, data on pregnant women obtained 
from village midwives or cadres about pregnant women 
who are below the poverty line are also given biscuits, 
although the foods they consume often fall into the 
category of less nutritious and unbalanced is certainly a 
big hope that the child can still live healthy with the help 
of nutrition from these complementary foods.

Chronic energy deficiency as well as Gakin 
are the main priority of the biscuits distribution as 
complementary foods. This is the first and foremost 
goal that must be realized immediately so that it can 
be distributed quickly and accurately. Pregnant women 
with chronic energy deficiency with a low economy will 
find it difficult to meet their nutritional needs through 
other foods, because of their economic difficulties13. 
Chronic energy deficiency conditions that are not 
handled properly will cause fatal for pregnant women14. 

Conclusion
The human resources that carry out the 

complementary food distribution program for pregnant 
women are TPG (Nutrition officer) and MCH officers 
(Midwives). Funds are distributed from the Central, 
Provincial, City Governments. However, funds were 
deemed insufficient to cover warehouse rentals, 
transportation to public health centers, and procurement 
of technical manuals. Biscuit distribution method for 
pregnant women based on technical instructions is 150 
pieces/month and carried out for 3 months, with a dose 
of 5 pieces/day. There were no available facilities and 
infrastructure that meet 9 warehouse standards according 
to technical instructions. 
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Abstract
Background: Breast cancer was the cancer with the second highest prevalence in Indonesia in 2013 after 
cervical cancer, at 5 cases per 10,000 population. Modifying one’s lifestyle can prevent the disease. Lifestyle 
factors that can be modified relate to obesity, smoking, alcohol consumption, following a diet of vegetables 
and fruits, physical activity, hormone therapy after menopause, diabetes mellitus and stress.

Method: The study uses a cross-sectional study design, using data from the 2016 Non-Communicable Disease 
Research of the Health Research and Development Agency, Ministry of Health of the Republic of Indonesia. 
A research sample of 38,749 women aged 25-64 who had undergone a clinical examination was collected 
from 34 provinces, consisting of 76 districts and cities in Indonesia. The breast cancer group comprised all 
respondents who were diagnosed with breast cancer at a clinical breast examination (SADANIS), following 
a biopsy and confirmed by breast mammography/ultrasound examination and anatomic pathology (PA) 
examination. Odds ratios (ORs) and 95% confidence intervals (CIs) in a multivariate logistic regression 
analysis were used to observe the relationship between lifestyle and breast cancer.

Results: The results show that the prevalence of breast cancer in women aged 25-64 in urban areas of 
Indonesia was 0.2%. Multivariate logistic regression analysis showed a significant relationship between 
women who consumed alcohol and incidence of the disease, the rate being 3.87 (95% CI: 1.76-8.49) higher 
than for those who did not consume alcohol, after controlling for age, education and occupational covariate 
variables.

Conclusions: Lifestyle has a relationship with breast cancer among 25-64 year old women in urban areas of 
Indonesia. It is very important to prevent the disease because it greatly affects the mortality and morbidity 
of women. Improving education can significantly change the lifestyle of women, thereby reducing the risk 
of breast cancer.
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Introduction
Cancer is the second leading cause of death in 

the world. In 2018, the number of cancer deaths was 

around 9.6 million, consisting of lung cancer (18.4%), 
colorectal cancer (9.2%), stomach cancer (8.2%), liver 
cancer (8.2%), breast cancer (6.6%), esophageal cancer 
(5.3%), pancreatic cancer (4.5%), prostate cancer (3.8%) 
and other cancers (35.8%)1.

According to the Indonesian Ministry of Health, 
state expenditure on cancer is the second highest type 
after hemodialysis. In 2012 this amounted to 144.7 
billion rupiahs and increased to 905 billion rupiahs 
in 20142. Based on basic health research data from 
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2013, the prevalence of cancer in all ages in Indonesia 
was 14 cases per 10,000 population (around 347,792 
people), with the highest rate in the Special Region of 
Yogyakarta province, at 41 per 10,000 (around 14,596 
people). Breast cancer was the cancer with the second 
highest prevalence in Indonesia in 2013 after cervical 
cancer, at 5 cases per 10,000 population. The highest 
prevalence of breast cancer in Indonesia was also in the 
Special Region of Yogyakarta, at 24 per 10,000 3.

Every gene has a function in the body, one of the 
main ones being to divide cells. If a gene mutation 
occurs, the cells will divide without control. They will 
not function normally, so turn into cancer cells. Gene 
mutations can be caused by aging, the influence of 
radiation on the environment on radiation, chemicals, 
hormones and other factors such as smoking and alcohol. 
Cells can usually divide and turn into cancer over a long 
period of time, which explains why older people have a 
higher risk of breast cancer4.

Various risk factors of breast cancer have been 
identified, such as age, genetic factors (carrying of 
mutated genes BRCA1 and BRCA)), hormonal factors, 
lifestyle factors, personal history of breast cancer and 
environmental factors. Lifestyle factors include high fat 
diets, lack of exercise, deficiency of certain vitamins or 
fibre, adult weight gain, alcohol intake and smoking, 
together with the lack of moderate physical activity or 
vegetable intake 5.

Based on epidemiological studies, it is known 
that lifestyle factors play a very important role in 
the development of breast cancer. Modifying one’s 
lifestyle can prevent the disease. Lifestyle factors that 
can be modified relate to obesity, smoking, alcohol 
consumption, diet of vegetables and fruits, physical 
activity, hormone therapy after menopause, diabetes 
mellitus and stress6.

The results of scientific research have found that 
consumption of fibre in fruit and vegetables, especially 
green vegetables, can reduce the risk of breast cancer, 
while alcohol consumption can increase the risk. Women 
who consume alcohol can increase their hormone 
estradiol, which is a risk factor in breast cancer. Several 
studies have shown that girls who exercise regularly 
will experience menarche delays and reduce the risk of 
breast cancer, as will women aged below 40 who do high 
physical activity, especially those who have not reached 
menopause and have a BMI of < 25 kg/m2. Women’s 

breast tissue is very sensitive to carcinogens, so they 
should avoid smoking7.

Breast cancer screening is an examination to find 
abnormal breast conditions that can become breast 
cancer. It can be in the form of breast self-examination 
(BSE), clinical breast examination or mammography 
screening. Diagnosis can be made by consideration of 
medical history and physical examination, laboratory 
examination, imaging examination, breast ultrasound, 
MRI (magnetic resonance imaging) and CT-SCAN8.

Research conducted at the Makasar City Hospital in 
2016 showed that smoking had a significant relationship 
with the incidence of breast cancer (OR = 2.00; 95% 
CI: 1.02-3.93)9. A prospective cohort study of the 
relationship between alcohol consumption and breast 
cancer in 105,986 women concluded that 5.0-9.9 grams 
alcohol intake per day or 3-6 times per week increased 
the incidence of breast cancer (RR = 1.15; 95% CI: 
1.06-1.24)10. A systematic review and meta-analysis 
reported that increased physical activity can reduce the 
risk of breast cancer (OR = 0.73; 95% CI: 0.63-0.85)11. 
The results of a study by Yulianti L, Setyawan H, and 
Sutiningsih D showed that there was a relationship 
between physical activity and the incidence of breast 
cancer (OR = 1.22; 95% CI: 0.51-2.94). Women with 
low physical activity had a greater risk of developing 
breast cancer compared to those with frequent exercise 
habits or high physical activity12.

Breast cancer is the most common cancer and the 
second cause of female deaths from the disease. The 
ability of existing screening tests and knowledge of the 
risk factors that cause breast cancer is an interesting 
disease to study that is useful in prevention breast 
cancer. Breast cancer can be prevented by changing 
one’s lifestyle. Several lifestyle factors that can be 
changed are known to be very effective in preventing 
the disease13. This study assesses women’s lifestyles 
(smoking, alcohol consumption, physical activity, 
protein consumption and fiber consumption) in relation 
to the incidence of breast cancer in those aged 25-64 in 
urban areas of Indonesia (NCD Research in 2016).

Method
The study employed a cross-sectional design using 

NCD (non-communicable disease) research data from 
the Indonesian Ministry of Health’s Health Research 
and Development Agency. It was conducted in August-
September 2016 in 34 provinces in Indonesia, consisting 
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of 76 regencies and cities, and centred on urban areas.

The 2016 NCD research sample was designed for 
presentation at the national level. The number of samples 
determined was 70,000 respondents spread across 1,400 
census blocks and 76 selected districts in 34 provinces 
throughout Indonesia. A total of 43,948 respondents 
were successfully visited and interviewed. A total of 
39,188 respondents were willing to undergo clinical 
examinations, although 439 of these had incomplete 
data. The total number of respondents who completed 
the study was therefore 38,749.

Breast cancer was discovered from the results of 
diagnosis of breast cancer in clinical breast examinations 
and biopsy, and confirmed by breast mammography/
ultrasound examination and anatomic pathology (PA) 
examination conducted by the Health Research and 
Development Agency of the Ministry of Health of 
the Republic of Indonesia. Lifestyle factors measured 
were smoking, alcohol consumption, physical activity, 
protein intake and fibre intake. Smoking status was 
divided into smokers and non-smokers, including those 
who smoked every day and those who had sometimes 
in the past month (when the research was conducted). 
Alcohol consumption was the habit of drinking alcohol 
in the past month (when the research was conducted). 
Physical activity was divided into high and low physical 
activity; high activity referred to at least 3 days a 

week (1500 MET-minutes / week). Protein intake was 
the weekly habit of consuming animal and vegetable 
protein, divided into high (daily) and low (<5 days a 
week). Fibre intake was the weekly habit of consuming 
fruit and vegetables, also divided into high (daily) and 
low (<5 days a week).

Bivariate analysis was used to observe the 
relationship between lifestyle factors (smoking, alcohol 
consumption, physical activity, protein and fibre intake) 
and the incidence of breast cancer. Odds ratios (ORs) and 
95% confidence intervals in multivariate analysis with 
logistic regression were used to examine the relationship 
between lifestyle and breast cancer after controlling for 
covariate variables (age, education and occupation).

Results
 Table 1: Prevalence of Breast Cancer in Women 
Aged 25-64 in Urban Areas of Indonesia in 2016

Variable Frequency Percentage (%)
Breast Cancer
Yes 68 0.2
No 38,681 99.8

The univariate analysis results in Table 1 show that 
the proportion of women aged 25-64 suffering from 
breast cancer was 0.2%, while for those who were not 
suffering from the disease it was 99.8%.

Table 2: Characteristics of the Study Sample

Variable
Breast Cancer No Breast Cancer

P-value
n= 68 % n=38,681 %

Age
≥ 40 Years 46 0.2 23,637 99.8

0.327
< 40 Years 22 0.1 15,044 99.9
Education
Low 58 0.2 36,261 99.8

0.010
High 10 0.4 2,420 99.6
Work status
Unemployed 43 0.2 24,566 99.8

0.963
Working 25 0.2 14,115 99.8
Smoking
Smoker 6 0.3 2,381 99.7

0.313
Non- Smoker 62 0.2 36,300 99.8
Alcohol Consumption
Yes 7 0.6 1,098 99.4

0.003
No 61 0.2 37,583 99.8
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Variable
Breast Cancer No Breast Cancer

P-value
n= 68 % n=38,681 %

Physical Activity
Low 65 0.2 36,114 99.8

0.627
High 3 0.1 2,567 99.9
Protein Intake
Low 48 0.2 25.963 99,8

0.632
High 20 0.2 12.718 99,8
Fibre Intake
Low 48 0.2 27.019 99,8

0.894
High 20 0.2 11.662 99,8

Based on the bivariate analysis in Table 2, it can be seen that the proportion of breast cancer in those aged ≥ 40 
years was 0.2%; for those with low education 0.2%; the unemployed 0.2%; smokers 0.3%; for those who consumed 
alcohol 0.6%; those with low physical activity 0.2%; those with low protein intake 0.2%, and low fibre intake 
0.2%. There is a significant relationship between education (P: 0.010) and alcohol consumption (P: 0.003) with the 
incidence of breast cancer.

Table 3: Relationship between Lifestyle and the Incidence of Breast Cancer in Women Aged 25-64 in Urban 
Areas of Indonesia

Variable
Crude Analysis Adjusted Analysis*

OR 95% CI OR 95% CI
Smoking 1.47 0.64-3.41 1.49 0.64-3.45
Alcohol Consumption 3.93 1.79-8.61 3.87 1.76-8.49
Physical Activity 1.54 0.48-4.90 1.43 0.45-4.56
Protein Intake 1.18 0.70-1.98 1.20 0.71-2.02
Fibre Intake 1.04 0.61-1.75 1.10 0.65-1.85

*Controlled by covariate variables (age, education and work status)

Table 3 shows the relationship between lifestyle 
and the incidence of breast cancer in women aged 25-
64 years in urban areas of Indonesia. From the results 
of the bivariate analysis of this relationship it can be 
seen that women aged 25-64 who smoked (OR: 1.47; 
95% CI: 0.64-3.41); who consumed alcohol (OR: 3.93; 
95% CI: 1.79-8.61); who had low physical activity (OR: 
1.54; 95% CI: 0.48-4.90); and who had low protein 
consumption (OR: 1, 18; 95% CI: 0.70-1.98) and low 
fibre consumption (OR: 1.04; 95% CI: 0.61-1.75) 
increased their risk of developing breast cancer. Women 
aged 25-64 who smoked had a greater risk of developing 
breast cancer than those who did not smoke, after being 
controlled for covariate variables of age, education and 
work status (OR: 1.49; 95% CI: 0.64-3.45). The results 
of the multivariate logistic regression analysis show 
that there was a significant relationship between alcohol 
consumption and the incidence of breast cancer, 3.87 

(95% CI: 1.76-8.49) times higher than for those who did 
not consume alcohol, after controlling for age, education 
and work status. Women who had low physical activity 
had a greater risk of developing breast cancer than those 
with high physical activity, again after being controlled 
by the covariate variables of age, education and work 
status (OR: 1.43; 95% CI: 0.45-4.56). Those who had 
low protein consumption (OR: 1.20; 95% CI: 0.71-2.02) 
and low fibre consumption (OR: 1.10; 95% CI: 0.65-
1.85) also had a greater risk of developing breast cancer 
after the controls described above.

Discussion
The results of the analysis show that there is a 

relationship between lifestyle and the incidence of 
breast cancer in women aged 25-64 in the urban areas 
of Indonesia. A poor lifestyle will increase the risk, but 
changing it can prevent the disease. However, providing 
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information on breast cancer risk factors and ways of 
prevention is not enough. Increasing the education 
provided can significantly change the lifestyle of women, 
so reducing risk.

This study found that the prevalence of breast 
cancer in the women studied is 0.2% and that there is 
a relationship between the level of education and the 
incidence of breast cancer in (p: 0.010). The proportion 
of breast cancer in women with a low education is 0.2%. 
The study employed a cross-sectional design; it can be 
seen in Table 2 that there are small amount of cells in 
several research variables, such as smoking, alcohol 
consumption and physical activity. The multivariate 
logistic regression analysis shows that the prevalence of 
breast cancer in women who consume alcohol is 3.87 
(95% CI: 1.76-8.49) times higher than for those who do 
not Consuming alcohol, lack of physical activity and 
smoking are risk factors in breast cancer. Many other 
studies have shown association relationships between 
women who consume alcohol and breast cancer, 
including a cohort study3.

Many risk factors affect the occurrence of breast 
cancer, including lifestyle. Changing one’s lifestyle is 
important in the effort to reduce breast cancer; moreover, 
screening testing can also make early diagnosis and 
allow for early prevention efforts. Some studies have 
reported that the risk of breast cancer can be reduced by 
increasing physical activity and exercising regularly. In 
addition, exercise can also reduce other risks of breast 
cancer such as obesity. Physical activity has also been 
proven to increase patients’ chances of survival after 
being diagnosed with the disease. However, the majority 
of women do not do this13.

Smoking is a carcinogenic lifestyle contributing to 
breast cancer and other cancers. The carcinogenic effect 
is caused by the aromatic hydrocarbon contained in 
tobacco. This substance, with the genetic polymorphism 
in N-AcetylTransFerase-2, can affect the development 
of breast cancer; tobacco consumption causes 21% of 
cancer deaths world wide8.

Modifying one’s lifestyle can reduce the risk of breast 
cancer. Therefore, education programmes discussing 
lifestyle changes are very important. These should be 
offered from childhood and contain information about 
the importance of a healthy lifestyle by avoiding obesity 
in adulthood, smoking, alcohol consumption and the 
benefits of increased physical activity8.

Conclusion
Lifestyle has been shown to have a relationship 

with breast cancer. A poor lifestyle is a risk factor in 
breast cancer in women aged 25-64 in the urban areas of 
Indonesia. It is important to prevent the disease, because 
it has an important effect on the mortality and morbidity 
of women. Increasing education can significantly change 
the lifestyle of women, thus reducing the risk of breast 
cancer.
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Abstract
Background: Studies had reported an increasing trend of coronary artery disease (CAD) cases in the military 
population. However, the severity of the CAD among different military rank is yet to be studied. The Gensini 
scoring system as a popular and developed objective method to quantify the CAD severity through the 
coronary an giographic findings.

Material and Method: In this retrospective cross-sectional study, researchers consecutively enrol a 
consecutive total of 171 patients referred to the Indonesian Navy Hospital of Dr Ramelan, who underwent 
elective coronary angiography from January to June 2019. Researchers divided the study population into 
three groups of low-rank military personnel, high-rank military personnel, and the civilian. Anthropometric, 
laboratory finding, and Gensini score were obtained from medical records.

Results: This research found that Post-hoc LSD test analysis showed the average score of Gensini Score 
of high-rank military personnel (18.39 ± 32.71) is significantly lower than both low-rank (32.76 ± 41.84; 
p=0.031) and civilian (36.08 ± 43.41; p=0.005).

Conclusions: High-rank military personnel was found to have lower Gensini score compared to low-rank 
and civilian.
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Introduction
Coronary artery disease (CAD) is the principal causes 

of death and disability in the world, causing nearly half 

of the 36 million deaths as a noncommunicable disease. 
CAD had become a very problematic condition both in 
developed and developing countries and its incidence 
has reached 422 million cases and 17 million deaths 
globally in 2015.1 In Europe, CAD causes almost 2 
million deaths in the European Union (EU) and nearly 4 
million deaths.2 The rate of CAD incidence in developing 
countries is twice more than in developed countries. In 
India, around more than 30% of all deaths were due 
to CAD.3–6 Indonesia as the most populated nation in 
South-East Asia, and home to 260 million people with 
over 10% of the population is living in abject poverty, 
CAD is accountable for 37% of all deaths.7,8Similar to 
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the civilian population, the increased cardiovascular risk 
factors prevalence also affect the military population. 
Recent studies reported an increasing trend CAD 
prevalence in the military population.9 Investigations 
revealed that most of the time, both low and high-rank 
military personnel are under high-pressure duty-related 
stress condition followed by physical and psychological 
issues, which may contribute as a risk factor for CAD 
development.9–11 Hypertension, as other CAD risk 
factors, is also highly prevalent in the military personnel. 
In Indonesian Navy Hospital of Dr Ramelan, secondary 
hypertension incidence ranked at third and primary 
hypertension in the seventh of the top 10 out-patient clinic 
visitation, with 13,130 and 6,061 patients respectively.12 
The military system has a very rigid ranking hierarchy; 
thus, unpredictable changes in the rank structure are 
almost impossible13, suggesting that each military rank 
may have distinct disease characteristics. However, the 
comparison of CAD severity between different military 
rank is yet to be investigated.

The Gensini scoring system is a popular and 
developed objective method to quantify the CAD 
severity through the coronary angiographic findings.14 
Many studies have confirmed its efficacy to identify 
CAD severity of the patient who underwent PCI.15 
Hence, in this research, we evaluate the severity of the 
CAD between different military rank and civilian by 
comparing their average Genisini score.

Material and Method
Study Population and Grouping: In this 

retrospective cross-sectional study, we randomly enrol a 
consecutive total of 171 elective coronary angiography 
patients from the Indonesian Navy Hospital of Dr 
Ramelan from January to June 2019. Included patients 
aged between 25 to 80 years old with complete medical 
record history. Patients with congenital heart disease, 
cardiomyopathy, heart valve disease, renal failure, active 
chronic inflammation, carcinoma, system dysfunction 
of immunology and haematology, or been medicated 
with immunosuppressive agents are excluded. Clinical 
and demographic characteristics of the patients (age, 
gender, military status, military rank, body mass index, 
coagulation test, diabetes mellitus, complete blood 
count, blood pressure, hypertension, hyperlipidemia, 
peripheral arterial disease, chronic kidney disease, left 
ventricle ejection fraction, treadmill stress test) were 
analysed by retrospective chart review.

Data Collection and Ethical Clearance: All 
data were collected from patients medical history. 
Researchers determined hypertension as ≥140/90 
mmHg blood pressure or antihypertensive medication 
usage16, hyperlipidemia as >130 mg/dL fasting low-
density lipoprotein concentration or antihyperlipidemic 
medication usage17, diabetes mellitus as ≥126 mg/dL 
fasting plasma glucose concentration or antidiabetic 
medication usage18. We divided patients into three 
groups, high-rank military personnel, low-rank military 
personnel, and civilian. High-rank military personnel 
consist of Ensign, Lieutenant Junior Grade, Lieutenant, 
Lieutenant Commander, Commander and Captain; while 
low-rank military personnel consist of Second Seaman, 
First Seaman, Able Seaman, Second Corporal, First 
Corporal, Chief Corporal, Petty Officer Second Class, 
Petty Officer First Class, Senior Chief Petty Officer and 
Master Chief Petty Officer.

Assessment of Coronary Angiography by Using 
Gensini score: Coronary angiography was evaluated 
by qualified nonpartisan cardiologists who were blinded 
to the patient’s clinical features. Significant CAD was 
determined as ≥50% stenosis of lumen diameter in any of 
the major epicardial coronary arteries including the left 
main coronary artery, left circumflex artery, left anterior 
descending artery, right coronary artery, or one of their 
major branches. Researchers classified the distribution of 
the CAD as a one-vessel disease (1-VD) whose disease 
in one vessel only, two-vessel disease (2-VD) whose 
disease in two vessels or only in left main trunk without 
being accompanied by right coronary artery stenosis, 
and three-vessel disease (3-VD) whose disease in three 
vessels or in left main trunk accompanied by right 
coronary artery stenosis. We determine a significant left 
main disease as ≥50% stenosis of the left main trunk, 
with or without accompanying lesions in other arteries.19

We calculated The Gensini score by giving a 
severity score to every coronary artery narrowing for 
as much as 1 point for ≤25% stenosis, 2 points for 26-
50% stenosis, 4 points for 51-75% stenosis, 8 points for 
76-90% stenosis, 16 points for 91-99% stenosis, and 
32 points for 100% stenosis. Afterwards, we multiply 
every severity score of the coronary artery stenosis 
by the accountable importance value of the coronary 
circulation lesion’s position. The lesion position’s 
importance values are gradual as follows: 1.0 for right 
coronary artery, posterolateral artery, distal segment 
of left anterior descending coronary artery, and obtuse 
marginal artery; 1.5 for mid-segment of left anterior 
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descending coronary artery; 2.5 for proximal segment of 
circumflex artery; 2.5 for proximal segment of left 
anterior descending coronary artery; 5 for left main 
coronary artery; and least of all, 0.5 for other segments. 
Eventually, we assessed the Gensini score by summing 
up every coronary artery stenosis severity scores.20

Statistical Analysis: Categorical variables were 
presented as frequencies and percentages while the 
continuous variables presented as mean ± standard 
deviation. One way ANOVA and LSD Post-Hoc test 
was used to compare the difference between groups. 
All statistical analyses were done using SPSS statistical 
software ver. 25.0.

Findings:

Study Population Characteristics: The average 
age of patients was 53.04±10.56 years. The number of 
patients classified as 1-VD, 2-VD, and 3-VD was 33 
(19.3%), 28 (16.4%), and 47 (27.5%), respectively. We 
found that not only Gensini score to be significantly 
different between study population groups (p=0.015), 
but also the age (p=0.000), height (p=0.003), weight 
(p=0.017), random blood glucose (p=0.005) and blood 
urea nitrogen (p=0.016). Meanwhile, the rest of the 
study variable did not show a significant difference in 
between study population groups, as illustrated in Table 
1, alongside with the summarized clinical characteristics 
of the whole study population.

Table 1. Characteristic of patients who underwent coronary angiography
Variable Total Civilian Low-Rank High-Rank P

Gensini Score 32.30 ± 40.29 36.08 ± 43.41c 32.76 ± 41.84c 18.39 ± 32.71a, b 0.015*
Age (years) 53.03 ± 10.56 57.62 ± 9.74b, c 48.07 ± 8.84a 49.42 ± 10.10a 0.000*
Height (cm) 165.49 ± 6.66 163.82 ± 7.53c 165.71 ± 5.90 168.15 ± 4.57a 0.003*
Weight (kg) 70.25 ± 10.51 68.06 ± 10.77b 72.66 ± 10.18a 71.94 ± 9.78 0.017*
BMI (kg/m2) 25.62 ± 3.28 37.71 ± 1.09b 33.14 ± 9.15a, c 34.22 ± 9.31b 0.050
SBP (mmHg) 127.50 ± 23.94 127.15 ± 25.02 130.95 ± 23.75 125.14 ± 22.31 0.787
DBP (mmHg) 75.67 ± 11.49 75.98 ± 13.02 75.71 ± 11.38 75.10 ± 8.63 0.812
RBG (mg/dL) 118.96 ± 45.27 129.47 ± 50.00c 117.20 ± 52.74 102.65 ± 24.22a 0.005*
BUN (mg/dL) 14.81 ± 7.47 16.60 ± 9.17b, c 12.63 ± 3.58a 13.63 ± 5.90a 0.016*
Cr (mg/dL) 1.13 ± 0.28 1.12 ± 0.33 1.15 ± 0.19 1.15 ± 0.27 0.081
WBC (x103/uL) 7.25 ± 1.90 7.17 ± 1.84 7.18 ± 1.92 7.62 ± 2.04 0.468
Hgb (g/dL) 14.13 ± 2.19 13.46 ± 1.60 14.78 ± 3.96 14.66 ± 1.19 0.519
Hct (%) 42.17 ± 4.04 40.53 ± 4.95 43.17 ± 3.98 43.83 ± 3.30 0.536
Plt (x103/uL) 264.38 ± 55.36 262.44 ± 61.91 269.59 ± 73.95 26.29 ± 49.64 0.500
LMD 7 (4.1) 4 (2.34) 2 (1.17) 1 (0.58)
1-vessel CAD 18 (10.53) 8 (4.68) 6 (3.51) 4 (2.34)
2-vessel CAD 12 (7.02) 9 (5.26) 1 (0.58) 2 (1.17)
3-vessel CAD 14 (8.19) 6 (3.51) 3 (1.75) 5 (2.92)
Values are presented as mean ± standard deviation or n (%)
a: significant difference compared to the civilian (p<0.05)
b: significant difference compared to the low-rank military personnel
c: significant difference compared to the high-rank military personnel
*: ANOVA test showed a significant difference at <0.05.
BMI: Body Mass Index. SBP: Systolic Blood Pressure. DBP: Diastolic Blood Pressure. RBG: Random Blood Glucose. BUN: Blood 
Urea Nitrogen. Cr: Creatinine. WBC: White Blood Cell. Hgb: Hemoglobin. Hct: Hematocrit. Plt: Platelet. LMD: Left Main Disease. 
CAD: Coronary Artery Disease. 

Association between Gensini Score and Military Status: Post-hoc LSD test showed the average score of 
Gensini Score of high-rank military personnel (18.39 ± 32.71) is significantly lower than both low-rank (32.76 ± 
41.84; p=0.031) and civilian (36.08 ± 43.41; p=0.005), as shown in Graph 1. However, no significant difference was 
found on the average Gensini Score of low-rank military personnel compared to civilian (p=0.761).
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Error Bars: 95% CI

*: ANOVA Test showed significant difference at <0.05

Figure 1: Comparison of the average of Gensini score grouped by military status level

Discussion
Coronary artery disease (CAD) event happens 

differently among the patient population in the military 
setting.11 In this study; researchers found that high-rank 
military personnel was proven to have lower Gensini 
Score compared to the civilian (p=0.005). This finding 
might be explained on the National Defence Medical 
Centre of Canadian Armed Forces research which 
showed that military personnel has a lower risk of CAD 
compared to civilian due to higher physical activity, 
lower-level state of anxiety and better psychosocial 
adjustment to illness.11,21 Hence, lower CAD severity 
in the high-rank military personnel may be due to CAD 
risk reduction through higher physical activities, fewer 
anxieties, and better adaptation capability.

However, not all military personnel have reduced 
CAD severity. This research found that low-rank 
military personnel has more severe CAD marked by 
higher Gensini score compared to high-rank personnel 
(p=0.031). No significant difference was found between 
low-rank military personnel and civilian (p=0.761). 
This finding suggested that lower CAD severity may 
only occur on the high-rank military personnel. This 
phenomenon might be explained from the previous 
report, which showed that the low-rank military 

personnel tends to have difficulties in overcoming the 
harmful effects of a traumatic combat life. Meanwhile, 
those from more privileged backgrounds and acting as 
a leader in the high-rank military personnel, possess a 
distinct soft skill of psychological and a sense of control 
to buffer against combat life stress, while also less 
negatively or even positively affected by combat.22,23 
Previously, it also has been reviewed that distress might 
increase the risk of CAD development through the 
activation of sympathetic nervous function.13 Autopsy 
result showed that significant CAD was found on 70% 
of young military personnel who were dead in Korea and 
Vietnam war.24 These findings suggest that the distress 
in the low-rank military personnel might increase the 
risk of atherosclerosis development, causing more 
severe CAD. High-rank military personnel has also been 
reported to have less physical exhaustion compared to 
low-rank since low-rank military personnel tends to 
work as a standing guard or other physically exhausting 
jobs daily.21 Hence, it is concluded that only high-rank 
military personnel have lower CAD severity.

This research data was limited from only a single 
centre. Hence, our findings are yet to be directly 
generalized for the Indonesian National Defence Forces 
population. Additionally, very little prior research on the 
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health status of the military personnel based on their rank. 
Hence, we found difficulties in comparing our findings 
with previous results. In the future, multicenter research 
should be conducted to obtain a more generalized result. 
Comparison of the distress level and other CAD risk 
factors between different military rank should be further 
investigated to determine their involvement in CAD 
severity.

Conclusion
High-rank military personnel have lower Gensini 

score compared to low-rank and civilian in the military 
setting who underwent elective coronary angiography.
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Abstract
Context: Intellectual disability is one of the disabilities that occurs in children with Intellegence Quotient 
(IQ) characteristics <70. The limitations possessed by intellectually disabled children can be stressors and 
burdens that can cause psychological problems for parent, therefore, social support is needed for parents. 
The purpose of this study was to identify social support obtained by parents who have intellectually disabled 
children. This quantitative descriptive study was conducted at schools for special needs children in Bandung, 
with a sample of 81 parents of intellectual disabled children who met the research criteria. Social support was 
measured by the Social Support Questionnaire that was modified and developed using The Sarafino theory. 
Data were analyzed by univariate. The results showed that 70.4% of parents have received social support in 
the higher category, while 29.6% had low social support. The results of the study showed that the highest 
social support received by parents was instrumental support, while the lowest domain was recognition 
suppsort. Nurses need to collaborate with parents, teachers and other health providers to strengthen the 
supportive program for parents with intellectually disabled children.
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Introduction
Disability in children is a condition that includes 

physical, mental, intellectual, or sensory limitations 
over a long period of time, which will cause delays 
in children’s participation in society1. At present, 
the prevalence of disability in children is increasing. 
Indonesia is the 8th largest country that has children with 
disabilities2. Intellectual disability in children is ranked 
second from overall disability that occurs in children 
in Indonesia for about 30,460 number of cases3. West 
Java Province is in the highest position with intellectual 
disabilities children, which has 13,173 children and 

Bandung is the town that has 1,077 children with 
intellectual disability4, almost reaches 10% of the total 
population of intellectual disabilities children in West 
Java.

Children with intellectual disabilitieshad impaired 
cognitive and adaptive skills (limited communication, 
self-help, speaking, self-directed) that occurs before 
entering the age of 185,67.In addition, the way of thinking 
of children with intellectual disabilities that is too 
simple, the ability to catch and memory are weak, and 
the understanding of language and numeracy is weak 
too. This will make it difficult for children to attend 
regular schools8.

Another problem, which can be found in children 
with intellectual disability is a problem related to 
independence9. Children with an intellectual disability 
tend to be difficult to communicate and adapt so that 
this results in the dependence of children’sintellectual 
disabilities on their parents or the surrounding 
environment to be very high.
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Poor independence and a high sense of dependence 
from intellectual disabilities children are the cause of the 
child’s future still in uncertainty. The future uncertainty 
can cause a negative impact on parents, namely to become 
stressors and psychological problems. Psychological 
problems that arise for parents include worryingabout 
stress, and anxiety in parents10.

Parents who have intellectual disabilities children 
have more significant risks to the physical and 
psychological well-being of parents. Some challenges 
that could be faced by parents are increased financial 
burden to care for intellectual disabilities children; 
regulate life with the behavior of children who have 
problems or have limitations, and stigmatize the 
community towards children withintellectual disability 
themselves11. This will make stressors for parents of 
intellectual disabilities children.

Sarafino said that the individual’s reaction to 
stressors is different, and the role of social support is 
needed to deal with these stressors12. When viewed 
from the theory of stress adaptation models belonging to 
Stuart, one of the factors that can be related to parent’s 
psychological problems (anxiety or stress) is social 
support6. Social support is one source of coping that is 
owned by individuals when getting a stressor and can 
help individuals to integrate these stressors12.

Social support can come from several sources, 
including partners, family, friends, health workers, or 
organizations and communities. Individuals who have 
social support believe that they are loved, valued, and 
part of their environment, which can help individuals 
when they need it. It can be said that social support is 
an action carried out by others to individuals or support 
received by individuals from other people. Social support 
also refers to the individual’s perception that comfort, 
caring, and help are available when individuals need it, 
it can be said to be perceived support12.

Lack of support for parents with intellectual 
disabilities children can be a negative experience for 
parents and children with intellectual disabilities. 
Parents with limited support tend to have negative 
effects, such as emotional and behavioral problems as 
an anxious response in providing care for children with 
intellectual disability13. Mothers who received low social 
support were more likely to experience high stress14.It 
is important for nurses to explore how social support 
is obtained by parents. Sarason revealed that social 

support has been linked to many benefits for health, both 
physically and mentally15.

Material and Method
This study used a descriptive approach with a 

cross-sectional approach. This study aimed to identify 
and explore social support in parents with intellectual 
disabilities children in Bandung.The samples studied 
were 81 parentsas a primary caregiver and lived with 
intellectual disabilities children, taken by purposive 
sampling. Social support was measured using a Social 
Support Questionnaire that had been modified and 
developed using Sarafino theory with alpha Cronbach 
values of 0.728. The questionnaire includes the domain of 
emotional support, instrumental support, informational 
support, and award/assessment support. Each statement 
item was measured on a 1-4 scale. The method of 
categorizing uses the cut-off point, with a low support 
category if the total score was ≤50, and high category if 
the total score between 51-80.Datacollection was carried 
out for 2 months (May-July 2019). The collected data 
was then analyzed using univariate analysis.

Results
Characteristics of Respondents: Based on the 

characteristics of respondents, it was found that the 
age of parents who have children with intellectual 
disabilities was dominated by 36-45 years old (44.4%), 
95.1% were married, mostly wasa mother (75.3%) and 
were not working (housewife) (76.5%). Most family 
income was below the minimum wage (70.4%), and the 
last education taken was high school (67.9%).

The age of children mostly was in the teenage years 
(13-16 years) (38.3%) the child status were biological 
children (97.5%), more than half of children were male 
(53.1%), and the intellectual disability categories were 
mild (55.6%).

Table 1: The Characteristics of Respondents

Characteristics Frequency (f) Percentage (%)
Age of Parents
26-35
36-45
46-55
56-65

8
36
29
8

9.9
44.4
35.8
9.9

Gender of Parents
Men
Women

20
61

24.7
75.3
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Characteristics Frequency (f) Percentage (%)
Job Status
Working
 Not Working

19
62

23.5
76.5

Family Income 
Below the minimum wage 
Above or equal to the 
minimum wage

57
24

70.4
29.6

Marital Status
 Married
Not Married or divorced

77
4

95.1
4.9

Parent’s Last Education
Junior High School
Senior High School
College

12
55
14

14.8
67.9
17.3

Age of Children
5-12
13-16
17-25

29
31
21

35.8
38.3
25.9

Children Status
Biological
Not Biological

79
2

97.5
2.5

Gender of Children
Male
Female

43
38

53.1
46.9

Level of Intellectual 
disability of Children
Mild
Moderate 
Severe
Profound

45
32
2
2

55.6
39.5
2.5
2.5

Table 2: Parent’s Social Support Sources

Source of Social Support Frequency (f) Percentage (%)
Spouse
Yes
No

76
5

93.8
6.2

Parents (Grandfather/
mother)
Yes
No

58
23

71.6
28.4

Friends (fellow parents 
of intellectual disabilities 
children/peer group)
Yes
No

55
26

67.9
32.1

Others: -Professional Staff 9 11.1
-Siblings (Family) 14 17.3
-Neighbour 2 2.5
-Community 4 4.9

Almost all respondents received support from a 
spouse (husband/ wife); 71.6% of respondents received 
support from parents (grandparents of intellectual 
disabilities children). Then 67.9% of parents get support 
from friends (fellow parents of children with intellectual 
disability). Parents also mentioned several other sources 
of support such as professionals, relatives, neighbors, 
social media and the community.

Social Support:

Table 3: Social Supports Received by Parents

Social Support Frequency (f) Percentage (%)
Low
High

24
57

29.6
70.4

Based on table 3, parents mostly have social support 
in high categories (70.4%), whereas parents who have 
low social support were 29.6%.Based on the social 
support domain, it was found that instrumental support 
was the highest domain (84%) and award/assessment 
support became the lowest domain (60.5%) that received 
by parents (table 4).

Table 4: Social Support Domains Received by 
Parents of Children with Intellectual Disabilities

Social Support Domain Categories
Low High

f % f %
Emotional Support 25 30.9 56 69.1
Instrumental Support 13 16.0 68 84.0
Informational Support 31 38.3 50 61.7
Award/Assessment Support 32 39.5 49 60.5

Discussion
Social support is a condition that refers to the 

comfort, care, respect, or assistance available to 
someone from another individual or group. However, 
not all individuals get the social support they need. This 
relates to several factors, including the unavailability of 
the resources they need or the individual not assertive 
enough to ask for help from others12.

Social support is one thing that is needed for parents 
who have children with intellectual disabilities. There is 
support from the social and family environment, able to 
provide a positive influence on parents to avoid various 
psychological disorders or stresses17. In addition, social 
support for parents of intellectually disabled children is 
one form of effort made by individuals or other groups 
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in encouraging parents to accept the conditions of 
intellectually disabled children22. Duran states that when 
parents find out their child is intellectually disabled, 
parents tend to close down and stop communicating with 
those around them. This is done by parents because they 
feel they will get a negative reaction from the people 
around and will refer to a decrease in their mental 
health. Therefore, it is necessary to increase the support 
that comes from families and people around them19. 
One factor that can improve social support in parents 
is the willingness of partners to assist when caring for 
intellectual disabilities children. Based on the results of 
the study, 93.8% received support from their husbands 
or wives. Support from couples is expected to be able to 
overcome psychological problems for parents because 
the couple is the closest and most important person for 
parents.

The role of support for grandparents from children 
with an intellectual disability is also important. This 
is related to solving problems that are likely to be 
encountered by parents of intellectual disabilities 
children. Family members who are the closest to parents 
are expected to provide more support to parents. Their 
support tends to make parents accept the reality of their 
children17.Other than that, friends also become important 
people outside the family. Parents mentioned that they get 
support from friends. Parents having new friends when 
they take their children to school. Sothey can exchange 
stories and experiences with fellow parents. This is in 
line with research conducted by Cuzzrocrea which states 
that support from friends is able to reduce stress levels for 
parents who have children with disabilities, one of which 
is intellectual disability18. Good motivation for parents 
from friends can also balance the support conditions felt 
by parents of intellectual disabilities children19.

However, the results of the study stated that only 
nine parents received support from professionals such as 
nurses and teachers in schools. In fact, the role of nurses 
and teachers is also important for the psychological well-
being of parents of intellectual disabilities children. In 
addition, only two parents said that they had the support 
of their neighbors, even toughneighbors or surrounding 
communities have a big role in providing support for 
parents.

The results of this study indicate that parents get 
social support in the high category. This is likely due 
to the role of the closest person to the parent. Parents 
in this study were members of the peer group. Parents 

who have children with special needs will usually form 
peer groups and will support one another with other 
parents18. This will increase the social support that 
is obtained by parents. Parents who have high social 
support, especially in material and spiritual support, tend 
to have better attitudes toward intellectually disabled 
children19. In addition, parents with high social support 
will have a better quality of life than parents who do not 
have support20.

Based on the domain of social support, the highest 
support in this study is instrumental support, while the 
other three domains have almost the same percentage 
value. However, award support/assessment based on 
the results of this study is the domain with the lowest 
percentage value.

High instrumental support for parents of intellectual 
disabilities children may be related to the presence 
of direct assistance for parents. Buran states that the 
presence of other people (spouse, family, or friends) 
who can help parents in providing care or caring for 
intellectual disabilities children is proven to increase the 
score of social support for parents21. The function of the 
couple themselves in this domain is as the person closest 
to the parent, where parents can do the division of care 
for children with intellectual disability19.

Emotional support is the second of the highest 
support domains received by parents. In this study 
parents stated that their partners were willing to listen 
to stories, share joys and sorrows, exchange ideas, and 
listen to their hearts.The couple has a role as someone 
who can listen to or accompany parents at any time, so 
as to reduce the burden of thought and burden of care 
for mentally retarded children. In addition to partners, 
friends can also be some oneto share stories, provide 
motivation, and solutions so that parents can avoid being 
ostracized. Parents who have low emotional support 
may be due to lack of willingness of partners and friends 
to listen to stories, share joys and sorrows, and do not 
accept the child’s condition19.Informational support also 
needed by parents. In this study, parents get information, 
advice or direction regarding the development and 
parenting of children from peergroups and social media. 
The availability of easy and diverse information access 
becomes very beneficial for parents to get information, 
advice, and direction to solve problems.

Award or assessment support is the lowest domain 
obtained by parents. Parents state they rarely get praise 
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from people around them. Parents feel that the people 
closest to them rarely appreciate their parents, and 
sometimes do not consider what parents do important, 
even though praise and appreciation are very important 
because it can provide comfort and a sense of being loved 
by other individuals. Praise and appreciation may also 
be able to increase self-efficacy for parents in dealing 
with the stress of caregiving12. The sympathetic feelings 
of professionals (teachers, doctors, nurses) are able to 
make parents feel understood and valued21. Therefore, 
it is important for those closest people including health 
workers to always give praise and appreciate the things 
that have been done by parents. Praise given to parents 
may be able to increase the sense of comfort and 
confidence.

Conclusion
Social support is very much needed by parents with 

intellectually disabled children. Spouses, family, friends, 
peer groups and other health workers are important 
sources for parents. Parents need support for access to 
health information, praise or appreciation from those 
around them and professionals. Appreciation support 
is very important to increase parental self-efficacy in 
parenting intellectually disabled children.
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Abstract
Context: Tobacco use has been proven to be detrimental to health. Health promotion offered by Primary 
Health Care (PHC) for smoking prevention has not shown any satisfactory results. The issues of tobacco 
use were always identified every year. This study aimed to explore the health promotion (HP) actions for 
smoking prevention in PHC as a material to inform smoking prevention efforts in PHC.

Qualitative research was conducted on 35 participants from two PHCs in Surabaya. In-depth interviews were 
conducted on 25 PHC workers followed by observation and document tracking. Triangulation of sources 
obtained from stakeholders and patients.

Although, in practice, health promotion in a certain sense adopted the WHO strategy, PHC workers viewed the 
concept of health and health promotion traditionally. There were a number of efforts of smoking prevention 
which still required some improvements including the promotion and supervision of local regulations, 
raising awareness and the ability of people to live healthy, and creating a conducive environment.

PHC health promotion action for smoking prevention adapted the strategy of WHO even though it tended to 
develop personal skills. More effective and efficient smoking prevention efforts required professionals who 
understand health promotion and a combination of strategies. The government as a policy maker occupied a 
key and central position in supporting the efforts.
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Introduction
Tobacco is the only legal product that kills many 

users. The current use of tobacco has an impact on 
premature deaths of around 8 million people worldwide 
each year. The total includes about 600,000 people 
who presumably died from the effects of being passive 

smokers(1). The deaths related to tobacco use frequently 
occur in lower middle income countries which become 
the targets of intensive marketing of the tobacco industry. 
The total economic cost of smoking is estimated at 
around 1.4 trillion USD per year, equal to 1.8% of the 
world’s domestic products(2).

Indonesia is the country with the highest number 
of smokers among other ASEAN countries, which is 
65.19 million. This number is equal to 34% of the total 
population of Indonesia(3). The number of smokers 
does not immediately decrease due to the efforts to stop 
smoking that has not been effective while a number of 
novice smokers like teenagers are constantly increasing. 
The proportion of the population aged ≥15 years who 
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smoke and chew tobacco tends to increase(4). The 
prevalence of smoking in the population aged 10-18 
years also experienced an upward trend. The 2013 RKD 
was 7.2%, the 2016 National Health Indicator Survey 
was 8.8%, and the 2018 RKD was 9.1%(5).

Surabaya is the second largest metropolitan city in 
Indonesia.Surabaya has become a strategic, potential, 
and prospective target for the cigarette industries to 
market their products. Disease trends attributed to 
smoking behavior which include chronic diseases such 
as hypertension, heart disease, stroke, asthma, COPD 
and lung cancer show an upward trend in the last three 
years(6). Considering the increasing trend of the chronic 
diseases, the efforts to control the effects of tobacco 
require more serious concern. Meanwhile, the indicators 
of smoking in the house are still becoming the issues 
every year(7).

HP has a fundamental role in realizing the overall 
Sustainability Development Goals agenda(8). HP is an 
effort closely related to the principle and development 
of PHCas a first-rate health service. Accessibility, 
follow-up and continuity of basic services and their 
presence in the community are the ideal contexts 
offered in an integrated and focused manner to concern 
on and implement HP activities(9).The efforts of HP in 
PHC should be implemented so that people are able to 
promote clean and healthy life behavior (PHBS) as a 
form of solving the health problems they experience(10). 

The complexity of the problem of smoking requires 
a systematic and comprehensive strategy. The strategy 
or action of coaching of PHBS in PHC refers to The 
Ottawa Charter from the results of the First International 
HP Conference initiated by WHO(11),(12). The strategies 
that can be used include advocate (advocacy), mediate 
(community development) and enable (empowerment) 
which are implemented through five actions.

Meanwhile, in practice, the integration of HP 
interventions in PHC presents a challenge or obstacle 
in the form of a heavy workload, time constraints, 
and professionals and patient belief in HP(13),(14). The 
implementation of HP in Indonesia still faces some 
obstacles(15). The purpose of this study is to explore the 
actions of HP for the smoking prevention in PHC. The 
researchers consider this indispensable knowledge to 
inform the prevention of smoking by PHC.

Method
Research Design: This research is a qualitative 

research with a phenomenological approach. The 
phenomenological approach in this research is to 
understand and explore the reality experienced by 
professionals and the underlying aspects(16).

Informants / Research Subjects: The determination 
of informant number is until theinformation variations 
are no longer found. The key informants in this study 
include 23 PHC workers which cover the Head of PHC, 
and PHC workers who have a role in carrying out the 
HP action to prevent smoking. There are additional 
informants outside the PHC as a PHC triangulation 
consisting of 6 patients and 5 stakeholders. One other 
informant is the Head of the Disease Prevention and 
Control Division to obtain information about the 
Surabaya City Government’s policy regarding smoking 
prevention. All informants have stated their willingness 
to be interviewed by first signing an informed consent.

Data Collection: Data collection is done by 
conducting in-depth interviews, observation and analysis 
of documents.The instruments in this study are the main 
researcher as a master program student and two lecturers 
inPublic Health Faculty of Airlangga University. 
Supporting equipment in gathering information includes 
in-depth interview guides, observation sheets, document 
study sheets, smartphones and stationery.A semi-
structure topic guide contains questions about HP’s 
action for smoking prevention.

Research Location and Time: The researchers 
choose two PHCs in Surabaya as the location of the 
research based on the value of the no-smoking indicator 
inside the house in 2016-2018.The two PHCs chosen 
are Tembok Dukuh PHC with a positive trend indicator 
valueand Simomulyo PHC with a negative trend.The 
data collection is carried out in September to October 
2019.

Data Analysis and Validity: Data as a result of field 
notes is transcribed, coded and analyzed using domain 
analysis. The analysis is carried out as soon as possible 
after each data collection in the field is completed.
The researchers begin with an overall picture of the 
phenomena that have been collected. The entire data is 
read and marked with margin notes in the data that are 
considered important, then the data is coded.Findings 
in the form of statements experienced by informants 
are grouped. Irrelevant and repeated statements are 
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reduced.The findings of each statement are collected in 
units of meaning. The researchers develop an overall 
description of these findings to find the essence of the 
phenomenon(17).

Data validation is done through source triangulation 
and method triangulation. Source triangulation is 
done by confirming data from the key informants to 
other informants, while method triangulation is done 
by confirming data from in-depth interviews with 
observations and document searches.

Results
The informants who have participated in this 

study consisted of 23 PHC workers, 1 Head of Disease 
Control and Prevention, 5 stakeholders, and 6 patients.
The majority of informants from PHC were women (n 
= 22/23). The average service life was 6.54 years. PHC 
workers consisted of 5 general practitioners, 2 dentists, 4 
public health, 7 midwives, 3 nurses, and 2 psychologists.
Other informants consisted of 5 stakeholders with 
undergraduate education, and 6 patients with high school 
and undergraduate education.

The findings from the analysis were divided into 4 
main categories: HP workers’ perceptions, HP’s actions 
and the results for smoking prevention.

PHC Workers’ Perception: The theme related to 
the perception of PHC workers in the HP of prevention 
smoking identified covered the healthy concept and 
HP.The healthy concept was identified from PHC 
workers’ answers that healthy was interpreted as a 
physical and mental condition that was not sick so that 
individuals were able to do their activity.

“..it is considered healthy if someone does not hurt, 
both the body and ... the soul “(AM/31/Physician).

There are few of them who defined healthyholistically; 
including behavioral and environmental (physical, 
economic and social) aspects.

The PHC workers interpreted HP as a medium 
to inform, the efforts to inform healthy ways of life, 
prevention efforts, socialization, and counseling. 
HP has not been widely understood. The focus of the 
intervention is on the individual.

“inform the importance of health. We promote a 
message to the community to be able to maintain their 
health.”(HS/56/Head of Community Health Center).

“…media used to provide information to the wider 
community “(IS/33/Health Promotor).

Action and Results of HP for Smoking Prevention: 
The HP actions to prevent smoking identified from the 
informants included building healthy policies, creating 
supportive environments, strengthening community 
actions, developing personal skills, and reorienting 
health services.

Building Healthy Policy: The Surabaya City 
Government has issued a regional regulation on non-
smoking and smoking-restricted areas in Surabaya since 
2008 and was revised in 2019 to be a non-smoking area 
(KTR). This regulation became the basis in regulating 
the rights of smokers and non-smokers in reducing 
health risks. PHC has socialized the new regulation to 
several institutions, especially health service facilities, 
schools, children’s activity arenas, places of worship, 
public transportation, workplaces, etc. PHC advocated 
institutions in (KTR) to issue regulations or decrees on 
the formation of a development and supervision team.

“We already have ... regulations on KTR. That’s 
number one, so we use it as a reference for any 
spots.”(FS/35/Health Promotor).

Creating Supportive Environments: The activities 
to create an environment that strengthened smoking 
prevention efforts included installing banners, posters, 
stickers and establishing smoke free villages as a model. 
The efforts to modify the environment to support HPstill 
needed to be increased.

“..I have already socialized about the Regional 
Regulation on KTR. I have distributed leaflets, banners, 
posters in terms of which areas are not allowed to 
smoke..”(FS/35/PJP).

Strengthening Community Action: PHC had an 
Integrated Service Post (posyandu) for youth, a youth-
sourced activity. Teenagers could develop skills in 
providing education to their peers. This strategic activity 
has not been developed more optimally.

“There are around 30 cadres of adolescent 
or teenagers posyandu. We hold a roadshow. The 
posyandu cadres have provided counseling to youth 
groups (Karang Taruna) in the halls. Their skills also 
improve.” (FN/32/Midwife).

Developing Personal Skills: PHC activities to 
increase knowledge, awareness, and ability to live 
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healthy lives away from smoking include socialization 
of regulations in schools, RT / RW meetings, counseling 
at Integrated Service Post (posyandu) and Integrated 
Development Post (posbindu).

“..the material of smoking prohibition has been 
given to elementary school.”(HS/56/Physician).

Reorienting Health Services: were PHC activities 
to develop health services from the health-illness 
continuum to be healthy through a preventive promotive 
approach. PHChas integrated service posts (Posyandu) 
as a form of service sourced from the community. 
Posyandu was a health service that can accommodate 
community participation which makes it a channel to 
bring community health centers (PHC/ Puskesmas) 
closer to the community. Indealing with the patients 
who were indicated smoking, individual health services 
such as doctors and midwives would give aninformation 
to control the smoking habits. PHC providedsmoking 
cessation counseling services for novice smokers.

“If a baby has a cough and flu, I would ask, does 
anyone smoke at home?”(FN/32/PKPR).

Discussion
PHC workers’ understanding of the concept of 

health affected the orientation of the services they 
provided(18). HP was a process of enabling people to 
improve their health control and determinants in order 
to improve their health(11).In practice, health services 
in PHC prioritized curative, disease-centered and focus 
on problem solving(10).Health professionals had the role 
of HP, so they were expected to have a holistic view 
towards the health. Health determinant was also a part 
of health that required intervention as a promotive and 
preventive effort. PHC workers needed to understand 
the concepts and principles of health promotion to be 
able to support the development of HP practices(19).HP 
was more than just preventing disease and changing 
individual behavior. The attitude of PHC workers 
to HP depended on the concept of health interpreted 
which could affect the goals of the health services. 
The framework of the HP effort also depended on the 
determinants of health targeted(20).The Ottawa Charter 
emphasized the need for a new understanding of HP. 
Its definition indicated an important change from the 
focus of modifying individual behavior factors to the 
determinants that maintained people’s health(21).

HP Interventions using a combination of HP 

strategies and actions offered by WHO had proven 
to be effective and cost-effective in preventing and 
managing chronic diseases and related risk factors(22). 
The implementation of health promotion for smoking 
prevention by PHC covered almost all WHO strategies 
and actions. The actions were carried out at the structural, 
social and personal level.However, every action still 
requires continuous optimization.

The efforts to control the impact of tobacco were 
strengthened by regulations. Policy wasthe key strategy. 
Policies and regulations required guidance, supervision 
and law enforcement. Cross-sectoral collaboration 
other than health actors was carried out to support the 
implementation of regulations. Government officials 
were expected to be able to bethe role modes for 
healthy living behavior. The pilot area, installation of 
banners and posters were the efforts of the Puskesmas to 
create a supportive environment. Creating a supportive 
environment was an essential strategy to ensure the 
effectiveness of other strategies. Socialization and 
education related to tobacco control efforts were carried 
out. Developing personal skills actions also needed 
to be combined with other actions, for instance, the 
government policy in controlling tobacco use could be 
done by limiting teenagers’ access to tobacco products 
by restricting cigarette shops and raising cigarette taxes.
Reorienting health service was a very important strategy 
to deal with the growing problem of chronic diseases.

Conclusions
PHC health promotion action for smoking prevention 

has adapted the strategy of WHO even though it tends 
to develop personal skills. More effective and efficient 
smoking prevention efforts require professionals who 
understand health promotion and a combination of 
strategies. PHC workers need capacity building to 
achieve the main goals of PHC as a primary health care 
facility that promotes promotion and prevention. The 
government as the policy maker occupies a strategic 
position in supporting the efforts to prevent smoking.
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Abstract
Introduction: The infection of HIV from mother to child can be prevented through the prevention of 
transmission from mother to child’s efforts based on the WHO recommendation in 2010. The cadres are 
considered to be capable of monitoring pregnant women in their area, so they are considered to be capable 
of moving pregnant woman’s willingness to carry out an HIV test at the nearest Community Health Center 
or Puskesmas. The purpose of this study was to prove the influence of training given to cadres toward 
predisposing factors of PITC of HIV Services on Pregnant Women and influence of the training and PITC of 
HIV Service utilization by the pregnant women after 1-3 months follow up period.

Method: This quasi experimental research conducted from March to May 2019. The population was 
posyandu cadres. Sampling was 42 cadres, divided into treatment and control group. Data assessed using a 
questionnaire on the pre-test and post-test.

The Results: A significant difference in knowledge showed after the training between treatment and control 
group p=0.000. On the contrary, no significant difference in self-efficacy shown before and after the training 
in the treatment and control group p = 0.178 and 0.216, consecutively. There was also no significant influence 
showed on the attitude of cadres before and after the training for the treatment and control group p=0.488 
and p=0.731, consecutively. There was a significant influence of training toward the PITC of HIV service 
utilization by the pregnant women p=0.004.

Conclusion: There was a significant influence between training toward knowledge of the posyandu cadres’ 
knowledge on the PITC of HIV and the PITC of HIV service utilization by the pregnant women.

Keywords:  Cadre, training, provider initiated testing and counseling, HIV, pregnant women
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Introduction
HIV infection is one of the main health problems 

in Indonesia. This infectious disease can affect maternal 
and child mortality. Indonesia is one of the countries 
with the estimated increase in the incidence rate of 
infection with more than 25%(1). Prevalence and HIV 
transmission from mother to child is likely to be low, 
however the number of pregnant women infected with 
HIV are likely to be arise. The infection of HIV from 
mother to child can be prevented through the prevention 
of transmission from mother to child’s efforts based on 
the WHO recommendation in 2010. It is essential that 
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all of the pregnant women are offered to perform a test 
for HIV. Offering HIV testing to pregnant women can 
be done when mothers come for antenatal care (ANC) 
visits(2).

Indonesia is still remains to be the lowest coverage 
of pregnant women perform HIV test i.e. less than 1% 
compared with Thailand as the highest i.e. 94%, China 
64%, Vietnam 52% and Cambodia 41% (3).

In 2012 the incidence of HIV transmission from 
mother to child has been reached 2.6 % of the entire 
cases of HIV/AIDS in Indonesia (Ministry of Health 
Republic of Indonesia, 2012).While the coverage of HIV 
tested pregnant women in East Kalimantan only 2.58 % 
of the 17,552 targeted pregnant women in 2012(4) In the 
East Kalimantan province, the Samarinda municipality 
has the highest number of HIV/AIDS cases compare 
with other districts/municipality in the province. The 
cumulative of HIV/AIDS cases till the month of May 
2013 in the Samarinda municipality was 3,146 cases.

According to data from the Health Office of 
Samarinda municipality, on 2016 out of 5,556 pregnant 
women in Samarinda City only 34% or 1,867 people or 
who want to come to a health facility and want to do an 
HIV test and want to receive the results of the test(5).

As an extension in delivering primary health 
service to the community in Indonesia, theposyandu 
is established in every village. The posyandu runs 
by several health volunteers or cadres, accompanied 
by health professionals. One of the cadres’ tasks is 
delivering PITC of HIV services to pregnant women in 
their community.

To increase the coverage of the pregnant women’s 
willingness to get an HIV test, the cadres’ empowerment 
is needed. The cadres are considered to be capable of 
monitoring pregnant women in their area, so they are 
considered to be capable of moving pregnant women’s 
willingness to carry out an HIV test at the nearest 
Community Health Center or Puskesmas.

Based on the previous cross-sectional study 
conducted in the Samarinda municipality from September 
to November 2019, known that the predisposing factors 
influenced the cadres’ empowerment in delivering PITC 
of HIV services were knowledge, attitude and self-
efficacy. These predisposing factors can be increased by 
training.

Hence, the purpose of this study was to prove the 
influence of training given to cadres toward predisposing 
factors of PITC of HIV Service on Pregnant Women 
and influence of the training and PITC of HIV Service 
utilization by the pregnant women after 1-3 months 
follow up period.

Materials and Method
This Quasi Experimental research was conducted 

from March to May 2019. The population of this research 
was posyandu cadres in Samarinda Municipality. The 
sample determined using simple random sampling 
method. The number of sampling was 42 cadres, which 
divided into treatment group and control group. The 
assessment of the research was carried out by giving 
questionnaires at the pre-test and post-test of the treated 
group. Besides being given training, cadres are given 
modules as materials to be studied. For the control group, 
only modules are given, as a guide for implementing the 
program. After the training, the observation continued 
with the follow up regarding the utilization of PITC of 
HIV services by the pregnant women.

The training was conducted in 2 days. Participants 
were given materials and practices to increase the role 
of cadres in conducting education, motivation, and 
assistance to pregnant women. The material provided 
were basic knowledge about HIV, self-efficacy, 
and attitude as a cadre. Training used a role play, 
brainstorming and exercises.This training then followed 
by observations between 1 – 3 months afterwards.

Results
1.	 Respondents Characteristics: The characteristics 

of research respondents as can be seen in table 1.

Table 1: Characteristics of Respondents

Characteristics n (%) 
Age 
20-35
36-50
51-65
> 65
Mean

 7 (15.9)
19 (43.2)
15 (34.1)
3 (6.8)h

47.0
Education Level
Elementary school
Junior High School
Senior High School
College

3 (6.8)
10 (22.7)
24 (54.5)
7 (15.9) 
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Occupation
House Wife
Civil Servants/Teachers
Entrepreneurs/Traders

35 (79.5)
2 (4.5)
7 (15.9) 

Discussion
1.	 Respondents Characteristics: Most of the 

respondents were at 36 – 50 (43.2%) and 36 – 50 
(34.1%) year old range. The oldest respondent was 
68 years old and the youngest was 23 years old. 
The respondents mainly (54.5%) were senior high 
school graduates and 79.5% were housewives.

2.	 Influence Of Training toward Predisposing 
Factors:

a.	 Knowledge: Result from MannWhitney test shown 
that there was no difference in knowledge before 
training between the treatment and control group (p 
= 0.130). While a significant difference was found 
after the training (p = 0,000) between the treatment 

and the control group. This result is in line with the 
result of a research on interventions conducted in 
the Men Like Men (MSM) group, to promote health 
and stress management to groups in HIV-infected 
MSM conducted by Brown et al (2019)(6). 

	 Knowledge will underlie a person in doing 
behavior change so that the behavior shaped will 
be more lasting compare with the behavior that 
not constituted by knowledge(7). Knowledge can 
be interpreted as know or understand after seeing 
(witnessed, experienced or taught). Cadres who 
have good knowledge are expected to be able to 
provide a good and qualified service atposyandu. 

	 With increasing knowledge of the cadres as the 
results of the intervention cadres are expected to 

2.	 Statistical Analysis Results: Mann Whitney Test 
utilized to analyze the difference and significance of 
pre-test and post-test for both groups. The results as 
can be seen bellow.

Table 2: Statistical Analysis Results (Mann Whitney Test)

Observation result Group Mean Standard Deviation Asymp. Sig. (2-tailed)

Knowledge Pre
Treatment

37.3571
3.07485 0.130

Control

Post
Treatment

41.0476
4.79305 0.000

Control

Self-Efficacy Pre
Treatment

23.8095
3,43041 0.178

Control

Post
Treatment

24.9048
3.48383 0.216

Control

Attitude Pre
Treatment 44.3810 2.95764 0.488

Control 44.9048 1.72930 0.489

Post
Treatment 45.2857 5.56006 0.731

Control 44.8095 2.96005 0.731

3.	 Utilization of the PITC of HIV by the pregnant women (Follow Up): 1 – 3 months after the training, 
observation as the follow up of the training given was done. The result can be seen as bellow.

Table 3: The Utilization of the PITC of HIV Services Analysis

No. Group
 HIV Test

Total
p valueYes No

n % n % n %
1. Treatment 11 100 0 0 11 100

0.0042. Control 4 40 6 60 10 100
Total 15 71.4 6 28.6 21 100
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provide a better service to the community.

	 Cadres’ knowledge of HIV transmission is very 
important as a foundation to provide education and 
counseling to pregnant women so that can rise their 
willingness to have an HIV test. A woman who has 
a good knowledge about the transmission of HIV 
transmission from mother to child will try to protect 
themselves and want to treat themselves(8).

b.	 Self-efficacy: Self-efficacy defines as one’s feelings 
of adequacy, efficiency, and one’s ability to cope 
with life(9).

	 In this research, there was no significant difference 
found on self-efficacy before and after intervention 
in the treatment group and the control group with 
p = 0.178 and p = 0.216, consecutively. Meaning 
that statistically the training was not influenced 
the cadres’ self-efficacy. This condition happened 
because the cadres’ self-efficacy before the training 
mostly was already in good self-efficacy category, 
only 4 respondents or 9.5% had poor self-efficacy 
category. However, in many research found that 
a training can increase a self-efficacy as proved 
by Oakley et al (2017) in a research of training of 
teenage at age 11 – 14 year old. It also said in this 
research that peer education proved to be comparable 
to adult education(10).

	 Higher self-efficacy of theposyandu cadres will 
increase the cadres performance in delivering the 
PITC of HIV to the pregnant women. This research 
was in line with research bySulaeman and Indarto 
(2018) that showed that pregnant women with 
high self-efficacy would be more likely to come to 
posyandu compare with pregnant women with low 
self-efficacy. This condition similar with the health 
cadres. Cadres that have high self-efficacy were 
expected to be more capable in motivate pregnant 
women to be willing to take an HIV test at the 
nearest community health center(11).

	 According to Bandura (1997), women have a high 
self-efficacy in managing a role. Women who have 
a career as addition to her role as house wives will 
have higher self-efficacy when compared with 
men(12). Self-efficacy and coping strategies also 
significantly has correlation(13).

c.	 Attitude: The attitude referred to in this research 
is the attitude of posyandu cadres in supporting 
pregnant women to carry out HIV testing at the 

puskesmas. The result of the attitude variable 
analysis with the Independent Test T, showed no 
significant difference in the attitude of the respondent 
before and after training with p = 0.488 and p = 
0.731, consecutively. It means that statistically the 
training was not influenced the cadres’ attitude. This 
condition happened because the cadres’ attitude 
before the training mostly was already in good 
attitude category, only 3 respondents or 7.1% had 
poor attitude category.

	 Factors that influence the formation of attitudes are 
personal experiences, culture, significant others, 
mass media, institutions or educational institutions 
and religious institutions as well as individual 
emotional factors(14). Level education has been 
reported as another factor that influence the attitude 
byWidagdo and Husodo (2009).. The higher level 
of education the easier to receive a new information 
and the contrary(15).

	 In line with this research, a study conducted 
by Andira et al (2008) showed that cadres who 
have a positive attitude has better performance 
compared with cadres who have a negative 
attitude(16). Hermanus et al. 2010 stated that there 
were differences in people’s attitudes in a positive 
direction after an intervention was carried out, the 
attitude of the community was more open and more 
direct in a personal way(17).

3.	 Influence Training toward the PITC of HIV 
Services Utilization by the Pregnant Women: 
The result of posyanducadres assistance in the 
follow up of the training after 1-3 months shown 
that the number of pregnant women who tested for 
HIV in the treatment group was 11 pregnant women 
(100%) and in the control group was 4 pregnant 
women (40%). The result of chi-square test analysis 
was p=0.004 meaning that the training that had been 
conducted had influenced the PITC of HIV services 
utilized by the pregnant women in Samarinda 
municipality.

	 This result showed that the training conducted, 
indeed, had influenced toward the PITC of HIV 
service utilized by the pregnant women. PITC has 
been proven effective in identifying HIV cases in 
mothers and children(18).

Conclusion
The statistical analysis found that there was a 
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significant influence of training given to cadres toward 
cadres’ knowledge of PITC of HIV Services for pregnant 
women. There was no significant influence of training 
toward cadres’ self-efficacy and attitude showed. This 
condition happened because the self-efficacy and attitude 
of cadres before training mostly already good.

The training proved to be significantly influenced 
the PITC of HIV Service utilization by the pregnant 
women after 1-3 months follow up period.
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Abstract
Background: 1 Product development using chayote and evaluation of nutrients is a way to extend the 
benefits of chayote.

Objectives: The objectives of of this study was to evaluate the nutritional content in chayote flour-based 
biscuits so that it can be used as a healthy food product.

Method: Proximate evaluation for water content using the thermogravimetric method, the ash content of 
the dry ashing method and the fat content of the Soxhletation method. Analysis of proteins and vitamins 
using the UV-VIS spectrophotometry method, while minerals use the atomic absorption spectrophotometry 
method.

Results: The results showed that the proximate analysis obtained the highest to lowest levels of carbohydrate, 
fat, protein, water and ash, was calculated with the average value of each analysis ie carbohydrates (57.66 
g / 100g), fat (19.39 g / 100g), protein (16.99 g / 100g), water (6.68 g / 100g) and ash (5.28 g / 100g). The 
highest vitamin C is 13.97%, then vitamin E (0.11%) and vitamin A (0.041%) and the mineral composition, 
namely potassium is the highest mineral in biscuits based on chayote flour(3,902 g / 100g), then sodium and 
calcium (861.0 g / 100g and 665.6 g / 100g).

Conclusion: Biscuits based on chayote flourcontain high carbohydrate, vitamin C and potassium minerals. 
It is hoped that product based on chayote flourbecome healthy food for the prevention of diabetes mellitus 
and hypertension

Keywords:  Biscuits, chayote, flour, minerals, vitamins

Introduction
Biscuits are popular snacks among the people 

because they can be consumed at any time and have a 
relatively long shelf life. Various types of biscuits have 
been developed to produce biscuits that are not only 
tasty but also healthy. Biscuits are popular with many 
people because they are easily consumed in the form of 
baked foods with small pieces that have a dry and crispy 
texture. The antioxidant activity of biscuits makes it a 
very useful food in preventing degenerative diseases due 
to the deterrence effect of free radicals and oxidative 
stress 1-4.

Food products in the form of biscuits are in great 
demand by children to adults, ranging from the lower to 
upper economic communities. This tendency is related 
to people’s lifestyles and dietary patterns which have 
completely changed as a form of modernity in life, so 
that it requires various innovations and ease in getting 
food. In addition to staple foods and flour is still the 
main ingredient in making biscuits5, 6.

The raw material for biscuits is flour, but in the 
development of food technology, it can be processed 
from basic ingredients of flour other than flour, including 
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flour from chayote to the characteristics of the biscuits 
produced7. Chayote is processed into flour to maintain 
the shelf life and is widely used by the community in 
making bread, cakes, noodles, etc. The processing of 
chayote into flour has several advantages over its fresh 
fruit, namely as a raw material for advanced processing 
industry, long shelf life due to low water content and can 
be used as a functional 8-10.

Chayote is a vegetable that is widely consumed 
by the public and the price is quite cheap so that it has 
always been the people’s choice in fulfilling their food. 
The solution in extending the shelf life is the manufacture 
of chayote based products including the development 
of chayote yogurt to enrich the variety of yogurt with a 
broad market prospect 11, Drying will increase the level 
of crude fiber of fresh squash (0.27 g/100 g) to 0.35 g/100 
g and reduce the water content reduced from 93.27% to 
63.58%10, processed into high-value nutritious pastries 
12, Jam13 and chayote juice.14.

Chayote is used mainly in processed form because 
of its nutritional content, which includes vitamins, 
minerals, fiber, water and amino acids (lysine, histidine, 
arginine, aspartic acid, glutamic acid, cysteine, valine, 
isoleucine, serine, alanine and tyrosine14. Chayote which 
shows diuretic, anti-inflammatory and hypertensive 
activities have business opportunities in producing 
nutritionally valuable food products and maintaining 
health 15.Chayote flour significantly reduces blood 
glucose levels16

Conjoined flour-based biscuits have been produced 
into fast food, but information about its nutritional 
value has not been reported. Evaluation of nutrient 
content in chayote-based biscuits is very important to 
provide guarantees for processed products, so it can be 
made as a food product that has acceptability and in its 
development can be one of the food choices to overcome 
public health problems.

Materials and Method
The Research Setting: The research was carried out 

in the chemical education laboratory for the manufacture 
of conjoined chayote biscuits, the Mathematics and 
Science Education Faculty research laboratory of 
Tadulako University for proximate and vitamin analysis, 
health laboratory of Central Sulawesi province for 
mineral analysis.

Time and Location Research: This research was 
conducted in the period of 3 months, September 2019 - 
November 2019. It was conducted in Palu City.

Product Preparation: Chayote used in this research 
was taken from smallholder plantations in Palolo District, 
Sigi Regency, Central Sulawesi Province, which is close 
to Palu City. The process of making chayote flour is: 
chayote is washed using running water, crushed into 
small sizes. It is dried using an oven, the drying is carried 
out for 2 x 24 hours (until dry), the dried chayote is then 
ground and sieved using an electromagnetic sieve shaker 
with a filter size of 80 mesh, obtained flour and is used 
for biscuit preparation.

Making Biscuits Basedchayote Flour: Chayote 
flour is mixed with baking soda and vanilla powder 
evenly mixed with sugar and eggs until fluffy, allowed to 
stand for 15-20 minutes, formed round or in accordance 
with the tastes of each place in the oven plate with a 
temperature of 160ºc - 175ºc for 30-35 minutes, lift and 
chill, chayote biscuits are ready for analysis.

Proximate Analysis: Proximate evaluation for 
water content using the thermogravimetric method, the 
ash content of the dry ashing method and the fat content 
of the Soxhletation method. Analysis of proteins using 
the UV-VIS spectrophotometry method. Measurement 
of total carbohydrate content in a sample is calculated 
based on calculations (in%): % carbohydrate = 100% -% 
(protein + fat + ash + water)

Vitamin A Analysis (Spectrophotometric 
Method): The sample was extracted with hexane solvent 
several times on a 250rpm agitation shake machine until 
all Vitamin A was extracted (the extract was no longer 
colored). The resulting Vitamin A extract is passed 
over anhydrous sodium sulfate to release bound water. 
Vitamin A extract is measured in volume. Vitamin A 
extract was analyzed by Vitamin A level using UV-VIS 
spectrophotometry at a wavelength of 450 nm.

Vitamin E Analysis (Spectrophotometric 
Method): The sample was extracted with hexane 
solvent several times on a 250-rpm agitation shake 
machine until all Vitamin E was extracted (the extract 
was no longer colored). The resulting Vitamin E extract 
is passed over to anhydrous sodium sulfate to release 
bound water. Vitamin E extract volume is measured. 
Then the Vitamin E content was analyzed using UV-VIS 
spectrophotometry at a wavelength of 470 nm. 
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Vitamin C Analysis (Spectrophotometric 
Method): 5 grams of biscuit sample is weighed and add 
50 ml of water. Shake above the shake machine until 
the sample dissolves. Filter the sample, then measure the 
volume of filtrate obtained. Measure sample absorption 
at the maximum wavelength obtained, then determine 
the concentration of vitamin C contained in the sample 
using a regression equation obtained from a standard 
curve.

Analysis of K, Na and Ca Levels (Atomic 
Absorption Spectrophotometry): The sample solution 
that has been made is taken 1 mL and diluted with water 
in a 50 mL measuring flask to the mark limit. The levels 
of potassium, sodium and calcium in the sample solution 
are determined by measuring their absorption with an 
atomic absorption spectrophotometer. Potassium metal 
is measured at wavelength 766.5 nm, Sodium metal is 
measured at wavelength 285.2 nm and calcium metal is 
measured at wavelength 589 nm.

Results
Proximate Analysis: The results of the proximate 

analysis of chayote-based biscuits are shown in Table 
1. The highest to lowest contents of carbohydrate, fat, 
protein, water and ash content have been calculated with 
an average value of each analysis i.e. carbohydrates 
(57.66 g/100g), fat (19.39 g/100g), protein (16.99 
g/100g), water (6.68 g/100g) and ash (5.28 g/100g).

Table 1: Proximate composition of chayote flour-
based biscuits

Parameters Results (g/100 g)
Water 6,68 ± 0,24
Ash 5,28 ± 0,33
carbohydrates 51,66 ± 0,69
fat 19,39 ± 0,36
Protein 16,99 ± 0,24

Source: Primary data 2019, *Results are expressed as mean ± 
Std. Dev of 3 replicates

Mineral and Vitamin Composition: Biscuits 
processed from chayote flour showed the highest 
evaluation results containing vitamin C which was 
13.97%, then vitamin E (0.11%) and vitamin A (0.041%) 
as listed in table 2. The data shown in Table 2 shows the 
mineral composition of potassium which is the highest 
mineral in chayote flour-based biscuits (3,902 g/100g), 
then sodium and calcium (861.0 g/100g and 665.6 
g/100g).

Table 2: Vitamin and mineral composition of 
chayote flour-based biscuits

Parameters Results (g/100 g)
Vitamin
Vitamin A 0,041 ± 0,0003a

Vitamin C 13,97 ± 0,066
Vitmin E 0,11 ± 0,13
Mineral
Sodium (Na) 861,0 ± 16,97
Calcium (Ca) 665,6 ± 87,68
Potassium (K) 3.902,0 ± 251,73

Source: Primary data 2019, *Results are expressed as mean ± 
Std. Dev of 3 replicates

Discussion
Nutritional Evaluation: he composition of chayote 

and its products is influenced by climate, region, growth 
conditions, plant age and processing method17. The 
heating process in biscuit processing greatly influences 
the nutritional content, this is in line with a research 
conducted by Patel (2019) concluded that the baking 
temperature has a significant influence significant 
(p<0.05) on the quality of bottle gourd biscuits 
(Lagenaria siceraria) and at temperatures up to 220°C 
showed the most damaging effects

Content of Water and Ash: Water content is 
an important criterion in determining the shelf life 
and quality of processed foods based on chayote, the 
higher the water content, the growth of microorganisms 
increases18. Ash content in chayote-based biscuits is 
6.68%, this ash content shows the amount of minerals 
that are quite diverse10, 19.Ash content in biscuits can 
indicate the index of mineral constituents because ash is 
an inorganic residue that remains after the water content 
and organic compounds are removed from the biscuits 
by heating20, 21.A research conducted by Islam (2018) 
shows that the content of fresh chayote ash is 0.30% 
which is significantly higher than that of chayote-based 
biscuits or an increase of 6.38%.

Carbohydrate Level: Carbohydrates are the main 
component of chayote-based gourd biscuits51.66% 
showing the high starch content in chayote-flour flask 
as a basic ingredient for making biscuits. Half the 
carbohydrates in biscuits that cause biscuits can replace 
the staple food, this role is very good for prediabetes. 
22. Diabetes is a condition that begins diabetes mellitus 
and continues to increase in prevalence staple food 
excessively23, 24.
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Fat Level: The composition of fat in chayote-based 
biscuits can be seen in Table 1. In general, the biscuits 
that have been analyzed contain 19.39 g/100g (19.39%), 
the fat content meets the quality requirements of the 
biscuits, which is above 9.5 g/100g based on the quality 
requirements of biscuits according to SNI 01-2973-
1992. Low fat content make biscuits developed into low-
fat foods25.

Protein Level: Protein is the least macronutrient 
in chayote flour-based biscuits namely 16.99 g/100g 
(16.99%), the protein content in biscuits is influenced 
by the raw material used and processing. Interactions 
between molecules affect the structure of proteins that 
can reduce protein content in biscuits, including the 
binding of phenolic compounds to proteins so that their 
availability can be significantly reduced26, 27.

Mineral and Vitamin Level: High vitamin C level 
made the biscuits chayote flour are very good as a source 
of antioxidants. Water-soluble Vitamin C is a powerful 
antioxidant in helping the body resist infection agents 
and overcome harmful free radicals21, 28.

Comparison of sodium and potassium is 0.22 (Na/K 
ratio <1) this shows that chayote flour-based biscuits is 
very suitable to be consumed to reduce blood pressure29, 

30. Sodium and potassium play a role in maintaining the 
osmotic pressure of body fluids, while calcium is a good 
mineral for bone formation.

Conclusion
Carbohydrates (57.66 g/100g), vitamin C (13.97 

g/100g) and potassium minerals (3,902 g/100g) are the 
most macro nutrients and micronutrients (vitamins and 
minerals) in 100 grams of chayote flour-based biscuits
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Abstract
Context: Tap water supply production plants (WSPP) in Thailand currently use chlorination to remove algae 
and bacterial compounds. The production of tap water may result in its contamination with trihalometanes 
(THMs), with may be carcinogenicable.This cross-sectional study aimed to determine the preserve of THMs 
in tap water at the WSPP, Mahasarakam Provincial Water Work Authority of Thailand in order to determine 
the safety of tap water at the studied plant. We collected tap water samples at 8 points: Raw water, Water 
after pre-chlorination, Water after precipitation, Water after filtered, Tap water, water 2,4, 6 kilometers from 
the WSPP. We collected a total of 240 samples, examined each water sample by GC-ECD to determine 
the presence of THMs. Four types of algae were observed in Raw water: Chlorophyta, Cyanophyta, 
Bacillariophyta, and Euglenophyta. Our study finding revealed the presence of CHCl3, CHCl2Br and CHBr3 
in tap water but the levels present where consumers obtained tap water did not exceed safe levels. The risk 
assessment of cancer estimated from THMs in DFTM at the maximum concentration was 6.75 E-05 and 
6.49 E-05 which does not exceed the safe value defined by the WHO. Therefore, we conclude tap water at 
the study site is safe for consumption. Further studies are needed to determine THMs levels may be reduce 
further in an economical manner.
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Introduction
Clean water is important for human survival, good 

health, agriculture, industry, transportation and other 
uses1,2. Humans need approximately 100-200 liters per 
capita per year in urban communities3. Sources of raw 
water (RW) include river, reservoirs, groundwater and 
rainwater. However, RW is often contaminated with 
plant nutrients, such as nitrate and phosphate, from 

urban and agricultural sources, resulting in the growth 
of several types of algae4.

When RW is fed into a water supply processing 
plant (WSPP), it can reduce the efficiency of the setting 
tank due to the buoyant force of the algae causing the 
filter sand to become clogged faster requiring washing 
more frequently5. Changes in chemical properties 
(conductivity, hardness, alkalinity, and dissolved 
oxygen (DO)6, physical properties (temperature and 
turbidity)7 and increases in organic matter content 
(phosphate and nitrate compounds)8 result from surface 
plant production, resulting in algal slime that must be 
cleaned up9. Water pipelines may become clogged due 
to algae growing in low-light areas2. Algae contaminated 
water in the pipelines results in bad taste water, bad 
smelling water, changes in water color and the presence 
of toxic substances harmful to consumers4. Some 
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algae may be toxic, such as Microcystis aeruginosa, 
Cylindrospermopsis raciborskii (Woloszynska) 
Seenayya & Subba Raju, Anabaena spp, and Oscillatoria 
spp, which can increase the risk for liver cancer10.

Pre-chlorination defined as adding chlorine to the 
water priorto water treatment process, is currently used 
to cheaply remove algae and disinfect RW at WSPP 
in Thailand. Pre-chlorination results in by-products 
of the process, including trihalometanes (THMs), 
such as chloroform (CHCl3), bromodichloromethane 
(CHCl2Br) and bromoform (CHBr3)11,12, which in 
high concentration may be carcinogenic13, may affect 
reproductive capacity, child delivery, blood circulation 
and possibly the liver and kidney14. The United States 
Environmental Protection Agency (EPA) has determined 
THMs should not exceed 80 µg/L15 and the World 
Health Organization has stated THMs should not exceed 
100 µg/L in tap water16.

High level of chlorine used for pre-chlorination may 
result in high levels of THMs 17 but low levels of chlorine 
may result in continuing contamination of the water with 
organic substances. In this study we aimed to determine 
presence of and concentrations of THMs and the types 
and amounts of algae and physical quality of water being 
treatment a WSPP in Mahasarakam province, Thailand 
in order to determine the safety of tap water at the study 
location.

Materials and Method
We conducted this study during September 2017 

-February 2018.

The water samples for the study were collected at 
8 points; 1st point: Raw water (RW) prior to treatment, 
2nd point: water after pre-chlorination (CW), 3rd point: 
water after precipitation (SW) (the formation of a solid 
in a solution during a chemical reaction), 4th point: water 
after filtering (FW) (slow sand filter), 5th point: tap water 
(TW) immediately upon leveling the WSPP, 6th point: 
water at 2 kilometers from the WSPP (DW1), 7th point: 
water at 4 kilometres from the WSPP (DW2), 8th point: 
water at 6 kilometres from the WSPP (DW3).

At each sample site, the water was sampled 5 times 
over the 6 month study period. Each water samples was 
examined as follows: the concentration of algae was 
measured using a haemocytometer following the whole 
count method18.The physical and chemical qualities 
of the water studied were: turbidity, pH, temperature, 

electrical conductivity, hardness (by Ethylene Diamine 
Tetra Acetic Acid or EDTA titration, amount of 
dissolved oxygen in the water (by azide modification), 
oxygen consumed (by permanganate method), and 
nitrate level (by brucine method). The 2nd–8th point 
samples were analyzed for the type and amount of THMs 
by gas chromatography, Electron Capture Detector type 
(GC-ECD). The water quality was analyzed following 
the Standard Method for the Examination of Water and 

Wastewater, 20th Edition19.

Cancer Risk Estimation: We estimated the 
cancer risk from the consumption of the studies 
samples following the method of the US-EPA20.: This 
research found a risk of cancer from exposure due to 
the consumption of water from DFTMs from 3 kinds 
of THMs, including CHCl3, CHCl2Br and CHBr3. The 
gastrointestinal tract risk was modified based on the 
Thai population’s average weight of 55 kg, average age 
= 64 years21 amount of water consumption = 3 L/person/
day22.

The substitution in Equation 1 then creates Equation 
2 with the slope factor value representing the cancer 
potential of 3 types of THMs following the tracts of 
substance exposure into the body. The formula for the 
risk assessment of cancer is shown in Equation 2.

CDI= 	 (1)

Risk of cancer = (Total amount of substance 
exposure) (Slope factor value)	 (2)

where CDI = Chronic daily intake (mg/(kg.day))

AT = Average time (day)

BW = Body weight (kg)

IR = L/day

CW = Concentration of substance in water (mg/L)

ED = Exposure duration (year)

EF = Exposure frequency (event/year)

Results
Types and concentrations of algae isolated 

from study sites: Four types of algae were detected in 
RW: Chlorophyta, Cyanophyta, Bacillariophyta, and 
Euglenophyta at concentrations of 3,746, 647, 207 and 
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156 cells per liter, respectively; after treatment in TW 
the concentrations of algae in tap water were 230, 0, 0 
and 0 cell per liter, respectively (Table 1).

Table 1: Algae isolated at study sites in wate

Algae types
Concentrations of algae in cells/

liter of water
RW CW SW FW TW

Cyanophyta (strains) 647 154 52 0 0
Chlorophyta 3,746 1,533 285 312 230
Bacillariophyta 207 78 0 0 0
Euglenophyta 156 0 0 0 0
Total 4,755 1,765 337 0 230

Remark: Raw water (RW), Water after pre-
chlorination (CW), Water after precipitation (SW), 
Water after filtered (FW), Tap water (TW) 

Type and concentrations of THMs at study sites: 
The types and concentrations of THMs where water was 
accessed by customers were: CHCl3 (37 µg/L at DW1, 
39 µg/L at DW2, 38 µg/L at DW3), CHCl2Br (14 µg/L 
at DW1, 14 µg/L at DW2, 14 µg/L at DW3), CHBr3 (14 
µg/L at DW1, 13 µg/L at DW2, 9 µg/L at DW3). None 
of these excessed safe acceptable standard thresholds for 
CHCl3 (< 300 µg/L), CHCl2Br (< 60 µg/L), CHBr3 (< 
100 µg/L) (Table 2).

Table 2:Types and concentrations of THMs at study 
sites

Site sample collected
Concentrations of THMs isolated 

in µg/L
CHCl3 CHCl2Br CHBr3

RW ND ND ND
CW 107 32 17
SW 53 20 15
FW 44 15 14
TW 112 20 16
DW1 37 14 14
DW2 39 14 13
DW3 38 14 9
Acceptable standard 
threshold 300 60 100

Remark: trihalometanes (THMs),chloroform 
(CHCl3), bromodichloromethane (CHCl2Br) and 
bromoform (CHBr3), Raw water (RW), Water after 
pre-chlorination (CW), Water after precipitation (SW), 
Water after filtered (FW), Tap water (TW), water at 2 
kilometers from the WSPP (DW1), water at 4 kilometres 

from the WSPP (DW2), water at 6 kilometres from the 
WSPP (DW3)

Cancer Risk Assessment: According to our 
calculations, the highest concentrations of CHCl3, 
CHCl2Br and CHBr3 at the place of consumption were 
112 µg/L, 32 µg/L, 17 µg/L giving cancer relative 
risk ratio of 1.30 per 100,000 populations, 4.9 per 
100,000 populations and 0.6 per 100,000 populations, 
respectively (Table 3), where the acceptable cancer 
relative risk ratio is < 1.0 per 1,000 populations (20). 
With the same calculation, the other risk factors, such 
as CHCl2Br and CHBr3, were 14 and 14 µg/L for cancer 
risk ratios of 4.86E-05 and 5.85E-06, respectively.

Table 3: Estimated cancer risk due to exposure to 
THMs

 THMs 
detected

Maximum 
Concentration 

in µg/L

Cancer Relative Risk 
Ratio Per 100,000 

population
CHCl3 39 1.3
CHCl2Br 14 4.9
CHBr3 14 0.6
Total 6.8

Discussion
This study clarifies the impacts of pre-chlorination 

on removing algae in the WSPP process and from 
the consumption of drinking water from DFTMs. 
This study indicates the risk of cancer consumers are 
exposed to through THMs in the drinking water from 
DFTMs possibly directly affects consumers, such as 
people who live near the university. In addition, 4 algae 
species Chlorophyta, Cyanophyta, Bacillariophyta, and 
Euglenophyta were found in this study and might affect 
human health, as Carmichael and Falconer23 have stated 
that the primary agent associated with health risks is 
prolific cyanobacteria growth, which is associated with 
nutrient-rich waters, warm temperatures and sufficient 
light24,25. Cyanobacteria are known to produce acute 
hepatotoxins, cytotoxins, neurotoxins, gastrointestinal 
disturbances, and respiratory and allergic reactions24,26. 
The principle cyanobacteria toxin considered in drinking 
water guidelines is microcystin-LR. Falconer26 reported 
a provisional drinking water guideline of 1 μg/L for 
the US, while Canada recently approved a guideline 
concentration of 1.5 μg/L. Microcystin-LR specifically 
targets the liver, kidney and small intestine27 and causes 
acute hepatotoxicosis. The physical and chemical 
qualities of water in this study of the WSPP were impacted 



2042  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

by turbidity, and the colloidal particles that might cause 
turbidity can also harbour pathogenic microorganisms, 
thereby making disinfection ineffective.

THM formation relies on several factors including 
the concentration and nature of natural organic matter, 
raw water quality, disinfection contact time, temperature, 
pH, quality of water and chlorine dose28. The THM 
concentration less than the standard value was not due 
to chlorination alone and may also be caused by many 
other factors, such as organic compounds, free-chlorine, 
and a lower pH, which may cause THM formation29. 
Our study found less CHBr3 in CW, echoing the results 
of Pardakhti et al30, Summerhayes et al31, Uyak17. 
The lifetime cancer risk for THM exposure (multiple 
toxicants may result in additive effects, and interactive 
effects may be synergistic or antagonistic) from high to 
low concentration for a series of CHCl3,CHCl2Br and 
CHBr3is averaged32.

The assessment results show that the substance 
with the maximum concentration is CHCl3. However, 
when the cancer risk is assessed, the most carcinogenic 
substances are CHCl2Br and CHCl3. As these results 
indicate, cancer risk may differ among various 
geographic areas because the THMs may be different 
or because other water contaminants are also present. 
More comprehensive water quality data must be 
collected or simulated to improve exposure assessment 
in epidemiological studies. There should be regular 
awareness of the possible harm from exposure to THMs 
in drinking water from DFTMs. Even though the 3 types 
of THMs were detected less frequently, THMs in the 
WSPP and DFTMs should be monitored to ensure the 
safety of water consumers. Therefore, the monitoring 
and maintenance of DFTMs should be implemented 
correctly and applied to tap water33. A method should be 
developed for detecting THMs using a low-cost device 
that permits fast monitoring of concentrations without 
the need for complex analysis in laboratories34 (Manlika 
and Phongsi, 2007). Lee notes that boiling water or 
exposing it to the sun by opening the lid of a container 
for 20-30 minutes until the water is odourless removes 
chlorine35.

Conclusions
The result of this study found that the efficiency of 

pre-chlorination for removing number of each type of 
algae in raw water at the WSPP such as pre-chlorination, 
precipitation filtration system and post-chlorination 

processing until acceptable level of the algae be reduced. 
Nevertheless twice chlorination treatment to reduced 
algae but seems to be increased impacted residual risk 
of THMs which less than upper limited threshold level 
founded.
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Abstract
Background: Strategy implementation is the most important stage of strategic management to achieve 
organizational goals. Top Nursing Management Team (TNMT) was clear strategic planning while the 
implementation stage of the strategy is still unclear, so they need the knowledge to assess the components 
and indicators of the strategy implementation stage. 

Aim: To develop indicators of strategy implementation for nursing organization at community hospitals

Method: They study was descriptive quantitative research. The samples of this study were the 332 top 
nursing management team members from 26 community hospitals in Thailand. The concept of strategy 
implementation was based on Pearce and Robinson (2000) which consists ope rationalization of strategy 
and institutionalization of strategy adopted from the Kobuti’s strategy implementation questionnaire using 
the back-translation method with monolingual testwith the following steps: 1) forward translation from 
the original English in to Thai 2) review of the translated version by reviewers 3) backward translation 
from Thai into English 4) comparison of the original version and the back-translated version 5) content 
validity testing by five experts, in nursing management field, with a CVI at one 6) determining the internal 
consistency reliability with thirty TNMT members from community hospitals, with a Cronbach’s Alpha 
Coefficient at 0.95, and 7) testing of the construct validity by using factor analysis to extract indicators from 
the strategy implementation then confirmation the indicators by using confirmatory factor analysis with 332 
top nursing management team at community hospitals.

Results: The strategy implementation indicators of nursing service organizations at community hospitals 
have two components with 10 indicators:1) ope rationalization of strategy (factor loading =0.81) including 
development of specific functional tactic, determining policy to guide decisions, creating to clear objective 
and allocation resource 2) institutionalization of strategy (factor loading = 0.87) including creating a culture 
relevant strategy, personnel arrangement with appropriate skill, demonstration leadership in driving the 
strategy, matrix system review, organizational restructuring relevant with strategy.

The development strategy implementation instrument was congruent with the empirical data (CMIN/
df=1.32,RMR=.02 GFI=.98, AGFI=0.96, RMSEA=0.03,CFI=.99).

Conclusion: The development strategy implementation instrument can measure the strategy implementation 
of nursing organizations at community hospitals. It should be used to assess the efficiency of strategy 
implementation stage.

Keywords:  Strategic implementation, Indicator, Nursing organization,Community hospitals

Corresponding Authors: 
Dr. Netchanok Sritoomma 
Assistant, Professor, Nursing, Christian University of 
Thailand 
e-mail: netchanok.sritoomma@alumni.griffithuni.edu.au

Introduction
In Thailand, the government intends to develop 

the bureaucratic system in accordance with the 
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Royal Decree on Criteria and Procedures for Good 
Governance, B.E. 2546 for the organization to be 
effective, being capabilities and being international 
standards achievement.1 Strategic management is the 
administrative principle that gives the organization 
direction,being an effective guide line for strategic 
implementation.2,3

Strategy implementation is a critical key to 
transforming the strategic implementation into action.3 
From a literature review of the strategy implementation 
concept, Pearce and Robinson’s strategy management 
concept explain strategy implementation by 
operationalization of strategy and institutionalization 
of strategy.2 Top management team is an important 
role in driving the strategy into organizational practice 
transforming the strategy into action only ten percent of 
organization accomplished.3

The nursing organization has a strategic plan 
covering all four stages, namely strategy formulation 
strategic planning implementing the strategy and 
monitoring and evaluation.4 In nursing organization 
of the community hospital, the nursing organization 
management committee play roles as a top management 
team. The TNMT have to management the strategies 
by co-formulating and co-planning a strategic hospital 
committee, selection the grand hospital strategies 
which were related to nursing organizational issues. 
After receiving the strategic plan, TNMT transferred a 
strategy plan by meeting and booklet distribution, then 
controlling and evaluation stages of strategy management 
by monitoring the operationalization of each unit in 
each trimester of the fiscal year, and evaluation of an 
action plan by the end of the fiscal year. As the strategy 
implementation measurement is a potential role to 
achieve the nursing organization goal, the top nursing 
management team should have tools to measure strategy 
implementation.

Presently, the strategic implementation indicators 
have not been studied in nursing organizations at 
community hospitals. From strategy management 
was not clear in the strategy implementation stage it 
was an incomplete process, only meeting and booklet 
distribution. To fill the gaps of knowledge of the 
strategic implementation studies in the field of nursing 
organization especially in the community-hospital level, 
the aim of this study to develop a tool that helps top 
nursing management team to assess the implementation 
of the strategies to nursing units in community hospitals.

Method
The population used in this research is 2,158 the 

TNMT members in large-size community hospitals. 
Determining sample size by using the sample calculation 
from the formula of Krejcieand Morgan, determine 
the population representation at the 95% confidence 
level and the tolerance level 0.05% to get complete 
information.6 The researchers then adjusted the size of 
the group according to the formula of Gupta and the 
faculty by calculating the dropout rate of ten percent.7 
The sample group in this study was 362 people with 
cluster and simple sampling.

Indicator Development: The researcher developed 
and tested the quality of strategic implementation 
indicators of nursing service organization based on 
concept’s Pearce & Robinson.2 Using Kobuthi’s 
strategic implementation questionnaire which five type 
likert scale along with back- translation method with six 
steps as follows: 1) forward translation from English 
to Thai 2) review of the translated version by reviewer 
3) backward translation from Thai to English. The 
researcher sent questionnaires to the experts who are 
not the same person as the translator in the first step and 
never seen the questionnaire original set 4) comparison 
of the original version and the back-translated version. 
At this stage, the researcher and advisor jointly verify 
the correctness of the language to consider appropriately 
for both language and culture and adjust questions to suit 
the context of a large community hospital upwards.8

5) Conducting content validity, this study had 
five experts considering the consistency between the 
question and the operational definition of variables. 
Content validity index (CVI) was using for consideration 
of overall content validity and index for index content 
validity (I-CVI) for scales equals one.9 6) The preliminary 
tryout of the items was conducted with 30 top nursing 
management team. Data were used to calculate the 
instrument’s components reliability by using Cronbach’s 
Alpha Coefficient was 0.95. Conducting statistical data 
analysis was performing explanatory factor analysis and 
confirmatory factor analysis.

Statistics: The data were analyzed using the 
following statistical analysis: 1) descriptive statistics 
were used to determine means and standard deviations, 
2) exploratory factor analysis was used to organize 
components of strategic implementation, 3) confirmatory 
factor analysis was performed to test for the goodness of 
fit of the structural model of the factors, weights were 
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assigned to constructing the indicators and empirical 
data to determine the weights of the main variables 
used in constructing the indicators, and 4) Cronbach’s 
Alpha Coefficient provided a measure of the internal 
consistency of the scale and describes the extent to 
which all the items in a test measure the same construct.

Results
Three hundred and thirty-two top nursing 

management member of nursing organization responded 
to answer the self-administered questionnaire (response 

rate = 91.71%). Most of the participants were female 
(98%), a half was 50 years old and older (59%), and 
master’s degree level was 27.4 percent. The study 
found that the three high-level of Mean of strategic 
implementation indicators for nursing organization were 
1) nursing organization has policies that adequately 
guide decision making established programs and 
procedures of how things are done 2) all nursing units 
make their contribution to strategy implementation, and 
3) all nursing units have short term objectives (mean= 
3.91,3.86, 3.85) respectively (Table 1).

Table 1: Means and standard deviations of strategic implementation indicators for nursing organizati

No Indicators Mean SD

1 Nursing service organization has policies that adequately guide decision making established 
programs and procedures of how things are done. 3.91 .63

2 All nursing units make their contribution to strategy Implementation. 3.86 .71
3 All nursing units have short term objectives. 3.85 .72
4 Strategy development is combined with resources allocation that adequately supports the activities. 3.78 .71

5 Strategy implementation uses a metric system that | includes regular reviews, financial and non-
financial data. 3.58 .73

6 Able leadership with talent that drives initiative to implement strategy is demonstrated 3.75 .70
7 Staff with the right skills are deployed to implement high priority strategic initiatives 3.73 .71
8 A culture that is aligned with the strategy of the organization is in functional. 3.78 .65

9 We have in place an organizational structure that enables employees to effectively execute their 
strategic roles. 3.71 .69

10 The organization has aligned rewards and incentives with the achievements of individual and 
organizational objectives 3.51 .77

Data suitability was tested in line with the conditions of statistical data analysis. Factor analysis found significant 
Bartlett’s Test of Sphericity (p-value < 0.01), the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO) of 
.93 meaning the variables were related. The data had high suitability for analysis using factor analysis statistics.10

According to the exploratory factor analysis, the strategic implementation indicators of nursing service 
organization had ten indicators with two components.The components of strategic implementation consisted of:1) 
six indicators in the institutionalization of strategy and 2) four indicators in operational of strategy. The percentage 
of total variance accounted for the factors could be explained at 72.19 percent (Table 2).

Table 2: Eigenvalues, percentage of variance and number of indicators of each component of strategic 
implementation

Component name Eigen value Percentage of variance Percentage of 
cumulative Number of indicators

1. Institutionalization of strategy 5.959 59.59 59.59 6
2. Operationalization of strategy 1.260 10.26 72.19 4

When considering the factor loading according to each component, it was found that operationalization of 
strategy consists of four variables with factor loading from .74 - .90 with a statistical significance of .01 for all of 
them. The variable with the highest factor loading was that all nursing units made their contribution to strategy 
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implementation. The institutionalization of strategy consisted of six variables with factor loading from .70 - .87 with 
a statistical significance of .01 for all of them. The variable with the highest factor loading was a culture that was 
aligned with the strategy of the organization was in functional. (Table 3)

Table 3: Factor loadings of strategic implementation indicators for nursing organization.

No Indicators Factor loading
Operationalization of strategy 0.87
1 All nursing units make their contribution to strategy Implementation. .90

2 We have policies that adequately guide decision making established programs and procedures of 
how things are done. .82

3 All nursing units have short term objectives. .76
4 Strategy development is combined with resources allocation that adequately supports the activities. .74
Institutionalization of strategy 0.81
5 A culture that is aligned with the strategy of the organization is in functional. .87
6 Staff with the right skills are deployed to implement high priority strategic initiatives .86
7 Able leadership with talent that drives initiative to implement strategy is demonstrated .81

8 Strategy implementation uses a metric system that includes regular reviews, financial and non-
financial data. .77

9 We have in place an organizational structure that enable employees to effectively execute their 
strategic roles .76

10 The organization has aligned rewards and incentives with the achievements of individual and 
organizational objectives

.70

Confirmatory factor analysis found the strategic 
implementation model to be consistent with the 
evidence-based data as a perfect fitby considering 
chi-square statistics equal at .097 CMIN/df= 1.36, 
RMR=.013, GFI= .98, AGFI = 0.96, RMSEA =0.03, 
CFI = .99. The results showed that the component of 
strategy ope rationalization was more relationship with 
the strategic implementation than the component of 
strategy institutionalization. (Table 4).

The data was tested by determining the internal 
consistency of ten strategic implementation indicators 
of nursing organization. Cronbach’s Alpha Coefficient 
for the entire set after construct validity analysis was at 
0.93. Cronbach’s Alpha Coefficient in each component 
was at 0.88 – 0.91 and item analysis and inter-item 

correlation had values of 0.44 – 0.77. Corrected item – 
total correlation was at 0.67 – 0.80.

Table 4: Statistics from analysis of relationships 
between variables ofstrategic implementation 

component models of nursing service organization 
at community hospitals.

Component Component 
factor

Factor 
loading R2

Operationalization of 
strategy 4 0.87 .76

Institutionalization of 
strategy 6 0.81 .65

CMIN/df= 1.36,RMR=.013, GFI= .98, AGFI = 
0.96, RMSEA =0.03, CFI=.99.
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Figure 1: Secondary Confirmatory factor analysis model of strategic implementation of the nursing 
organization in community hospitals.

Discussion
This study found that the strategy implementation 

of nursing organizations in community hospitals had 
two components, namely ope rationalization of strategy 
and institutionalization of strategy. It was similar to the 
strategy implementation concept ofPearce & Robinson 
(2003),as well as the Najagi and Kombo’sstudy11, which 
studied strategy implementation in commercial banks in 
Kenya. Likeas Kobuti’s study, which studied in firms 
listed on the Nairobi Securities Exchange of Kenya.12and 
similar toSimon and Ronoh’study,which studiedstrategy 
implementation in non- govermentalorganizations.13

Ope rationalization of strategy component of nursing 
organization had four indicators including: 1) all nursing 

units make their contribution to strategy Implementation, 
2) nursing organization policies that adequately guide 
decision making established programs and procedures of 
how things are done, 3) all nursing units have short term 
objectives and 4) strategy development is combined 
with resources allocation that adequately supports the 
activities. This component was different from Kobuti’s 
study that ope rationalization of strategy consisted with 
five indicators which one more indicator was the strategy 
implementation uses a metric system that includes 
regular reviews, financial and non-financial data12. On 
the contrary, Simon and Ronoh’study the strategy ope 
rationalization had two indicators including allocation of 
resources, staff involvement and operating procedures.
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From this study, institutionalization of strategy 
component had six indicators including: 1) a culture 
that is aligned with the strategy of the organization is 
in functional, 2) staff with the right skills are deployed 
to implement high priority strategic initiatives, 3) able 
leadership with talent that drives initiative to implement 
strategy is demonstrated, 4) strategy implementation uses 
a metric system that includes regular reviews, financial 
and non-financial data, 5) organizational structure that 
enable employees to effectively execute their strategic 
roles, and 6) the organization has aligned rewards and 
incentives with the achievements of individual and 
organizational objectives. Kobuti’s study hadonly 
five indicatorsbecause one indicator was moved to the 
strategy operationalization component. In contrast, 
Simon and Ronoh’sstudy had one more indicator of 
the strategy institutionalization component that wasthe 
indicator for communication and reward systems.

Strategic implementation indicator of nursing 
organization has an acceptable level of content trust 
and reliability. The results of the structural validity 
testing found that both components could explain the 
total variance of 72.19 percent. Ope rationalization and 
institutionalization of strategy enableto describe 76.00 
% and 65.00% respectively. Strategic implementation 
concept of Peace and Robinson (2003) used in business 
organizations and Non-Governmental Organizations of 
Kenya and can adapted for use in the context of nursing 
organizations community hospitals in Thailand.

Conclusion
Implementation: Strategy implementation 

indicators of nursing organizations at the community 
hospitals in Thailand had structural accuracy and 
consistent with the strategic management concepts of 
Pearce and Robinson. Top nursing management team 
should focus on the order of factor loading of each 
element from the highest to the lowest, namely ope 
rationalization of strategy and institutionalization of 
strategy accordingly. This study reveals new knowledge 
of strategic implementation indicators for nursing 
organizations. Top nursing management team can be 
used to assess the implementation of the strategy. It 
alsocan be expanded research studied and impliedthese 
strategies for nursing organizations in other hospital 
typessuch as general hospitals or private hospitals.
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Abstract
Background: Medication safety climate perception among registered nurses is one important factor 
involved in patient safety from medical care activities, since nurses are in direct contact with patients at all 
steps during their stay in hospital.

Objectives: To assess level of medication safety climate perception and identify related factors among 
registered nurses in a university hospital.

Methodology: A descriptive study was conducted. Sample size was calculated as 706 samples. The 
questionnaire was composed of 3 parts 1) general information, 2) nursing drug administration perception 
and 3) medication safety climate questionnaire, for which the Cronbach’s alpha is 0.89. Data were collected 
through an online questionnaire. Descriptive statistics, 95%CI, Chi-squared, independent sample t-test and 
multiple linear regression were applied for data analysis.

Results: The response rate was 95.32%. More than half of nurses had age in the range 23-36 years old. 
Almost half of sample had working experience of less than 10 years. The mean score of medication safety 
climate perception was 3.57 (SD 0.29) (95%CI:3.54, 3.59). This study found factors related to medication 
safety climate perception as age group (β 0.05 95%CI: 0.01,0.09) and nursing drug administration perception 
(β 0.32 95%CI: 0.28,0.44).

Conclusion: This study provides an understanding of medication safety climate perception among nurses 
and to strengthening medication safety climate perception, the nursing drug administration activities are 
recommended. Also, young nurses are suggested as targets for an intervention group.
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Introduction
The concept of “safety climate” was first used 

to improve safety in various high-risk sectors. It was 
shown that a high safety climate level in service units 
performing high-risk operations1, such as hospitals, 
led to adverse events to patients. The concept of safety 
climate is shared by all hospital staff, especially nurses, 
and their perceptions of the priority of safety at their unit 
and the organization at large, especially in situations 
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where safety competes with other performance facets 
such as care medication administration and its quality.

The term ‘safety climate’ has been widely discussed 
in the literature in the area of patient safety, it has been 
used as a synonym for culture. Safety climate may be 
defined as the temporal indicator of the institution’s state 
of safety culture, and it may be measured by individual 
perceptions of the organization’s attitudes regarding 
safety culture2.The implementation of safety culture in 
health care institutions may have a direct association 
with the decrease in adverse events and mortality, 
resulting in improvements in the quality of health care3.

	 In the process of medication management and 
medication safety, nurses are one of the professionals 
who have direct contact with patients. The roles of 
clinical nurses in medication management are complex 
and multifaceted, including administering medication 
safely and efficiently, assessing and monitoring for 
desirable and unwanted effects, discharge planning, 
and providing patient education4. Thus, in terms of 
patient care among nursing professionals, care involves 
a potential for error and some degree of risk to patient 
safety is inescapable4.

A previous study demonstrated that the perception 
of nurses about patient safety decreases the medication 
error rate, and the highest level of perception is for 
the dimension of managing safety risks5. In addition, 
nurse perceptions of the safety climate in Australian 
acute hospitals found nurses held positive attitudes 
towards job satisfaction, followed by the teamwork 
climate which leads to developing a hospital safety 
intervention6. However, there have been few studies in 
medication safety climate perception among registered 
nurses in Thailand. Besides, the university hospital 
in Khon Kaen University provides tertiary care, in 
which the hospital policy focuses on a culture of safety 
towards patients, which highlights the importance of 
tailoring and targeting quality improvement initiatives 
at all level. The program initiative deploys medication 
error prevention intervention, such as the system of 
Computerized Physician Ordering Entry (CPOE), 
Dispensing Robot and an improved drug distribution 
system in wards. However, in the part of human error 
prevention, a medication safety climate perception 
assessment is needed, which will provide fruitful 
information about implemented strategies to improve 
patient safety, reducing medication error and developing 
the culture of safety in organizations.

Objectives: This study aims to assess the medication 
safety climate perception level and identify factors 
related among registered nurses in a university hospital.

Materials and Method
A descriptive study was conducted among 

registered nurses who work full time at In Patients 
Department(IPD)of Srinagarind Hospital, Faculty of 
Medicine, Khon Kaen University. Inclusion criteria were 
being registered nurses who had worked for more than 
six months and exclusion criteria were being registered 
nurses with health or mental health problems causing 
inability to communicate with others.

Sample size was calculated using the Win Pepi 
Program. Based on simple random sampling technique, 
estimated for a mean of perceived safety climate from 
pilot study among 30 nurses of 3.8 (SD 0.7), confidence 
level 95%, acceptable difference 0.5% of the mean, thus, 
the sample size required was 706 samples.

The study tool was a questionnaire composed 
of 3 parts 1) general information, 2) nursing drug 
administration perception and 3) medication safety 
climate questionnaire. The part of nursing drug 
administration perception measured by Likert scale 
which consisted of 14 items adopted from the study of 
Armutlu M.et al7. A reliability test found Cronbach’s 
alpha coefficient was 0.75 and content validity was 
reviewed and tested by three Thai experts. The highest 
mean score being 5. A high level of nursing drug 
administration perception refers to a mean score of 3.5 
and over.

In the part of medication safety climate 
questionnaire was permitted by the study of Kantilal 
K.et al8 which had been translated into Thai language by 
the back-translation technique9. This part consisted of 9 
dimensions of medication safety climate:1) teamwork,2) 
safety climate, 3) job satisfaction, 4) stress recognition,5) 
perceptions of management, 6) working conditions,7)
organizational learning-continuous learning, 8) feedback 
and communication about errors and 9) management 
support for medication safety. Before, conducted actual 
data collection, this part had been reliability and validity 
checked by three Thai experts and found Cronbach’s 
alpha coefficient as 0.89. The scoring of this part was 
between 1-5 levels, high perception of medication safety 
climate was the score close to 5.

Data were collected through an online questionnaire 
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for 2 months, a link to the web survey was e-mailed to 
the registered nurse sample from the list compiled by 
the Srinagarind Hospital Risk Management Committee. 
E-mail reminders were sent two weeks after the 
invitation e-mail. The data was transferred into the SPSS 
of Khon Kaen University licensed for data analysis. The 
statistical used were frequency, percentage, mean, SD, 
95% CI, Chi-squared, independent sample t-test and 
multiple linear regression analysis.

Results
The response rate was 95.32%. The sample nurses 

were more females than males. More than half of nurses 
had age in the range 23-36 years old. The most of sample 
was single, the highest education level had completed 
bachelor degree in nursing, and almost half of them had 
working experience less than 10 years.(Table 1).

Table 1: Characteristics of sample nurses (n=673)

Variable Number Percentage
Gender 
Male 36 5.35
Female 637 94.65
Age (years old) 
Min. 23, Max. 58

Mean 33.42 
(SD 8.44)

Age group
23-36 years old 493 73.25
36.1-52 years old 137 20.36
52.1 years old and over 43 6.39

Variable Number Percentage
Marital status
Single 401 59.58
Married 252 37.45

Divorced/separated/widowed 20 2.97

Education level 
Bachelor 604 89.75

Master’s degree and higher 69 10.25

Working experience in hospital
Less than 1 year 16 2.38
1-5 years 205 30.46
>5-10 years 232 34.47
>10-15 years 77 11.44
>15-20 years 36 5.35
20 years and over 107 15.90

Nursing Drug Administration Perception: This 
study found the highest mean score of nursing drug 
administration perception were the role of nurses in 
drug administration must comply with professional and 
international standards and severe level of drug errors 
was reviewed by nursing team for continuous quality 
improvement. (Table 2)

Table 2: Nursing drug administration perception by items (total score = 5)

Item Mean (SD) 95%CI
1. The important role of nurses in drug administration must comply with professional and 
international standards 4.64 0.52 4.59,4.67

2. Practice management of patients based on 5 R principles for drug admin. safety in ward 4.47 0.67 4.41,4.51
3. My hospital always allows patients / relatives to participate in the drug administration 
process to increase safety 4.07 0.82 4.00,4.13

4. Policy/manual/practice guidelines necessary to be up to date for modern drug administration 4.21 0.67 4.15,4.25
5. Good communication and co-operation on drug administration among nurses and other 
affiliated staff in hospital 4.22 0.57 4.17,4.26

6. Easily inquire about drug administration information when encountering problems 4.14 0.61 4.08,4.17
7. Regularly organizing activities to develop knowledge / potential in the safety of drug 
administration for the nursing team 4.25 0.56 4.20,4.28

8. Relevant suggestions on drug administration from the committee/auditor were reviewed to 
develop and improve for more drug safety quality 4.28 0.62 4.21,4.31

9. Difficult to speak up if you encounter a problem with drug administration errors 2.51 1.22 2.44,2.62
10. When reporting drug administration errors, reporters are often affected or blamed 2.70 1.20 2.63,2.81
11. Severe level of drug errors was always reviewed by nursing team for continuous quality 
improvement 4.52 0.60 4.46,4.55
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Item Mean (SD) 95%CI
12. Few drug administration errors due to a well-established drug errors prevention system in 
the hospital 4.20 0.63 4.14,4.24

13. The implementation of drug-related technology systems can help reduce drug 
administration errors 3.92 0.80 3.86,3.98

14. You are satisfied with the support of the nursing administrators in drug errors surveillance 4.06 0.66 4.00,4.10
Total 4.01 0.36 3.98,4.04

Medication Safety Climate Perception: This study found the highest mean score of medication safety climate 
perception were working conditions, organizational learning-continuous learning and feedback/communication 
about errors. (Table 3).

Table 3: Distribution of medication safety climate perception by item

Item Mean (SD) 95%CI
1.  Teamwork 3.85 0.35 3.82,3.88
2.  Safety climate 3.93 0.36 3.90,3.96
3.  Job satisfaction 4.05 0.61 4.00,4.09
4.  Stress recognition 3.69 0.99 3.62,3.77
5.  Perceptions of management 3.62 0.37 3.59,3.65
6.  Working conditions 4.15 0.50 4.11,4.19
7.  Organizational learning-continuous learning 4.37 0.52 4.33,4.41
8.  Feedback/communication about errors 4.17 0.58 4.13,4.21
9.  Management support for medicationsafety 3.90 0.50 3.86,3.94
Total mean score of medication safety climate perception 3.57 0.29 3.54,3.59

Factors related to medication safety climate perception among registered nurses: This study found that 
age group, working experience in hospital and nursing drug administration perception were significantly related to 
medication safety climate perception. (Table 4)

Table 4: Factors related to medication safety climate perception among registered nurses

Factor
Medication Safety Climate Perception

n mean SD p-value
Gender 
Male 36 3.53 0.39 0.399
Female 637 3.58 0.29
Age group
23-36 years old 493 3.55 0.29 0.008*
36.1-52 years old 137 3.60 0.30
52.1 years old and over 43 3.69 0.26
Marital status
Single 401 3.56 0.29 0.242
Married 252 3.58 0.29
Divorced/separated/widowed 20 3.67 0.23
Education level 
Bachelor 604 3.57 0.29 0.121
Master’s degree and higher 69 3.63 0.28
Working experience in hospital
1-10 years 221 3.56 0.29 0.027*
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Factor
Medication Safety Climate Perception

n mean SD p-value
>10-15 years 232 3.54 0.31
15 and over 220 3.61 0.28
Nursing drug administration perception
Low level 52 3.24 0.30 <0.001*
High level 621 3.60 0.28

When controlling other related factors, this study found age group and nursing drug administration perception 
statistically significant related to medication safety climate perception. (Table 5)

Table 5: Multivariate analysis of factors related to medication safety climate perception

Factors Standardized coefficients 
(B)

95% Confidence intervalfor β
t p-value

Lower bound Upper bound
Age group 0.05 0.01 0.09 2.091 0.037*
Working experience in hospital 0.01 -0.03 0.04 0.126 0.900
Nursing drug administration perception 0.32 0.28 0.44 8.888 <0.001*
Constant 2.82
Adjusted R-squared 0.11
F 29.86
P-value <0.001
n 673

Discussion
This study results confirmed by the study at 

Alexandria Main University Hospital10 which found 
medication safety climate perception among nurses at a 
high level. However, the study found medication safety 
climate perception higher than the accredited hospitals 
in South Korea11. Due to the difference in a nurse 
sample age group, which is lower than 36 years old, and 
the hospital characteristics.

This study found medication safety climate 
perception among nurses at a high level, due to the 
responsibility of nurses for the safety of their patients, 
especially, the division of nursing strongly supported 
medication administration safety training programs and 
activities, such as, in-house training, communication 
about guiding principles for medication safety and the 
medication safety monthly monitoring by senior and 
head nurse. In addition, the university hospital policy was 
strongly support medication safety by set the strategies 
to encourage and promote practices such as a quality and 
safety training program for nurses, medication safety 
training on technology, reporting system for medication 
errors, communication and data feedback to team. 
Moreover, the root cause analysis was always reviewed 

in harm to severe level cases of medication errors by the 
nurses’ team and Risk Management Committee, doctors, 
pharmacists for continuous quality improvement.

In the part of age group, this study found age 
group related to nurses’ perceptions of the medication 
safety climate. This study confirmed the Fasolino12, 
which revealed that age was related to the medication 
error among nurses, in particular the medication 
error incidence was higher among the young nurse 
group. Moreover, the age of nurses and their working 
experience was significantly associated with medication 
administration errors.

Medication administration is the most important, 
complex and the most vital process of nursing care in 
the medication management system, which requires 
the right knowledge and function of a competent nurse. 
Medication administration is defined as preparing, 
giving and evaluating the effectiveness of prescription 
and nonprescription medications13. This study found the 
highest mean score was nurses perceived their role under 
professional and international standards and severe level 
of drug error was always reviewed by the nursing team. 

Due to nursing being a professional career which 
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responsibility to prevent, evaluate and report side effects 
or adverse drug events. Nurses also play a major role 
in reducing medication errors, and frequently administer 
medications in patients’ healthcare settings. Therefore, 
the nurses’ role is the last line of defense to safeguard 
against medication errors, as administration is the last part 
of the medication process4. Consequently, professional 
and international standards are always recognized by 
nurses for medication administration safety, which leads 
to a high level of perception.

Even though, the measurement of medication safety 
climate perception is a subjective evaluation; it relies 
on the nurses’ perception, mood and attitude which all 
change over time. However, the strength of this study 
was a high response rate, which indicated an answer 
to the research question. The implications of this study 
will be used to improve the medication safety climate in 
Srinagarind Hospital and other similar hospital contexts. 

Conclusion
This study found the medication safety climate 

perception among nurses at a high level. When controlling 
others related factor, multiple linear regression revealed 
significant factor were nurse age group and nursing 
drug administration perception. Intervention need to 
be considered to modify these significant factors and 
intervention should be provided to the young age nurses. 
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Abstract
Introduction: Prediabetes is a condition that increases blood glucose levels but does not meet the criteria for 
Diabetes Mellitus. The International Diabetes Federation (IDF) is estimated that 6.7% of the adult population 
with prediabetes in the world and in 2040 reached 7.8% of the population. The purpose of this study was to 
determine the characteristics of outpatient prediabetes patients in the Internal Medicine polyclinic Dr.Dody 
Sarjoto Hospital 2018-2019.

Material and Method: Analytical research design with a cross sectional approach, the study population of 
outpatients in the polyclinic in Dr. Dody Sarjoto Hospital, 143 sample numbers according to the specified 
variables, using secondary data, were analyzed using Chi Square and Fisher’s Exact.

Findings and Discussion: The highest proportion of prediabetes to age 40-50 years (58.7%), female 
sex (73.4%), general high school education (58.7%), with a family history of DM (81.1%), the highest 
prediabetes is prediabetes combination (41.3%).

Conclusion: Characteristics of outpatient prediabetes in the clinic Dr.Dody Sarjoto Hospital The highest 
frequency of prediabetes based on age is 40-50 years as many as 84 (3.5%), the highest occupation in 
respondents who do not work is 81 people (56.6%), the highest level of education at school Intermediate 
General is 84 (58.7%) and based on family history of DM the highest frequency is 116 people (81.1%).

Keywords:  Fasting glucose, Prediabetes, Tolerance

Corresponding Author: 
Junedi Sitorus 
Doctoral Student of Public Health, Hasanuddin 
University, Makassar, Indonesia 
e-mail: junedi595@gmail.com

Introduction
Pre diabetes is a world health problem that must be a 

concern for all of us. Basically pre diabetes has a higher 
prevalence than the incidence of diabetes itself, according 

to the International Diabetes Federation it is estimated 
that 6.7% of the adult population with prediabetes or 
equivalent to 318 million population under 50 years, one 
third between the ages of 20 and 39 years. It is estimated 
that up to 2040, 7.8% of the adult population will suffer 
from pre diabetes, equivalent to 480 million adult 
populations of the world population1. while in Indonesia 
it is predicted that 10% of the population in Indonesia 
(33 provinces) will experience pre diabetes2.

The term prediabetes describes the condition of 
an increase in elevated blood sugar levels but does not 
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yet meet the diagnostic criteria for Diabetes Mellitus. 
Prediabetes is if found fasting blood glucose levels 
between 100-125 mg / dl this is also called interference 
of fasting glucose and or an increase in blood sugar 
levels after 2 hours of loading (75 mg glucose) between 
140-199 mg/dl or also called impaired glucose tolerance 
(IGT) or a combination of both, namely an increase 
in fasting blood glucose levels and blood sugar levels 
2 hours after loading3. According to several studies 
that prediabetes can develop type 2 diabetes mellitus 
between 3-10 years4.

Prediabetes in the course of the disease has three 
possibilities namely 1/3 cases will become type 2 DM, 
the next 1/3 will remain prediabetes, and the remaining 
1/3 will be able to return to normoglycemia. Prediabetes 
has a 2-10-fold risk factor for Diabetes Mellitus (DM) 
so early identification is needed in the prevention of the 
incidence of type 2 DM and its complications5. There 
are 2 risk factors in outline in prediabetes namely risk 
factors that can be changed and cannot be changed. Risk 
factors that can be changed for example obesity, physical 
activity, nutrition and irreversible risk factors such 
as genetic, age, gestational diabetes, these risk factors 
will increase complications such as aterosclerosis, heart 
disease and other macrovascular diseases6. Prediabetes 
with high blood fat and insulin resistance can increase 
metabolic syndrome. thereby increasing the risk of heart 
disease and premature mortality7.

The purpose of this study was to determine 
the characteristics of Prediabetes sufferers who are 
outpatient in the Polyclinic of the disease in the hospital 
Dr. Dody Sarjoto, Maros Regency.

Material and Method
The research design was cross sectional approach, 

the type of research was descriptive analytic to know the 
description of prediabetes characteristics from age, sex, 
education, occupation, family history of diabetes, in Dr. 
Dody Sarjoto, Maros, South Sulawesi hospital patients.

Sampling with Purposive Population Sampling 
method, the study sample is all outpatients who seek 
treatment at the disease clinic in the hospital Dr. Dody 
Sarjoto starting in April 2018-April 2019 as many as 
2,150 patients, after the inclusion and exclusion criteria, 
the total sample of 143 people data collected from 
secondary data obtained from the medical record book 
of Dr. Dody Sarjoto hospital which is then selected 
based on inclusion and exclusion criteria.

The inclusion criteria are: male and female aged 
between 18-70 years, fasting blood glucose levels 100-
125 mg/dl and blood glucose levels 2 hours after loading 
(postprandial) values 140-199 mg/dl. Exclusion criteria 
are: DM sufferers, Severely ill, currently pregnant. Data 
collected were processed using a computer using the 
SPSS program, presented in the form of narratives and 
tables, analyzed using the chi-square test and Fisher’s 
test.

Findings and Discussion
 Based on table 1 shows that the highest age of 

prediabetes at the age between 40-50 years is as many as 
84 people (3.5%). the lowest is age <28 years, which is 
as many as 5 people (3.5%). The highest percentage of 
prediabetes in patients who did not work was 81 people 
(56.6%) and at the highest level of prediabetes education 
in high school education and the lowest in junior high 
school education, a history of diabetes milletus DM 
showed the highest percentage of 116 people (81,1%), 
Prediabetes is a condition where blood sugar levels rise 
above normal but have not entered criteria as Diabetes 
Mellitus, in the table above (table 1) Prediabetes 
increases in old adulthood, 40-50 years, this high 
prevalence because at that age has occurred the aging 
process (aging) causes the production of enzymes that 
bind insulin begin to be disrupted and there is a change in 
cell permeability and the response of the cell nucleus to 
the hormone insulin this condition allows for an increase 
in blood glucose levels / hyperglycemia8. In this study 
the frequency of prediabetes increased in women this is 
because women generally have less muscle mass than 
men so it is easy to experience insulin resistance in the 
muscles both moderate and severe9.

Table 1: Frequency distribution of characteristics 
based on Age, Gender, Education Family history 

of DM in prediabetes patients (n = 143)
Characteristics of 

respondents Frequency Percentage (%)

Age
<28 years 5 3.5
29 years to 39 years 13 9.1
40 years to 50 years 84 58.7
> 51 years old 41 28.7
Gender
Male 38 26.6
Female 105 73.4
Occupation
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Work 62 43.4
Not Working 81 56.6
Qualification
Diploma 1 - Diploma 3 21 14.7
Bachelor degree - Doctor 28 19.6
Junior high school 10 7.0
Senior High School 84 58.7
Family History DM
Yes 116 81.1
No 27 18.9

The frequency of prediabetes increases in patients 
who do not have a job (permanent work), this happens 
because they do not do routine physical activities along 
with work schedules, so they sit more at home and 
watch television (TV, Youtube, social media, etc.) this 
behavior increase the risk of prediabetes because it is 
usually accompanied by food. at the high frequency level 
of education in high school graduates, this is presumably 
because in Indonesia the largest graduates are public high 
schools so that many respondents are in such education. 
History of DM in parents has a risk of prediabetes in 
their children, this is in accordance with the table above, 
respondents who have a family history of DM, the 
frequency is 116 people (81.1%), this is consistent with 
the multicenter study by Wagner in Germany showed 
that family history of DM was significantly associated 
with the risk of developing prediabetes (OR = 1.4 with 
95% CI = 1.27: 1.54, p <0.001). Family history of DM 
has an increased risk for suffering from prediabetes 
around 40%10.

Table 2: The highest types of prediabetes
Type of prediabetes Frequency Percentage(%)

Combined fasting glucose 
disorders and impaired 
glucose tolerance

59 41,3

Glucose disorders Fasting 57 39,9
Impaired glucose tolerance 27 18,9
Total Responden 143 100,0

Table 2 shows the highest frequency in mixed 
prediabetes namely fasting glucose disorders and 
glucose tolerance disorders of 59 people (41.3%) 
and the lowest in the frequency of glucose tolerance 
disorders of 27 people (18.9%). in mixed prediabetes, 
there is a combination of physiological disorders in 
both peripheral tissues and major metabolic organs 
such as the liver so that micro / macrovascular 
complications following dyslipidemia can be the result 
of this condition. the incidence of prediabetes both is 

increasing throughout the world not least in developed 
countries, especially in Indonesia there has been an 
almost threefold increase in prediabetes from about 10% 
in 2007 for urban populations 20 to 29.9% in the same 
population in 201311, It is suspected that the occurrence 
of mixed prediabetes due to lifestyle changes due to the 
influence of urbanization, this is certainly a warning of 
the dangers of predibetes which are risk factors for the 
onset of diabetes mellitus in the future.

Conclusions
The highest frequency of prediabetes based on age is 

40-50 years as many as 84 (3.5%), based on the highest 
occupation of respondents who are not working by 81 
people (56.6%), based on the highest level of education 
in high schools by 84 (58.7%) and based on family 
history of diabetes mellitus DM the highest frequency of 
116 people (81.1%).
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Abstract
Purpose: The purpose of this study is to supplement the overall system of the projects and to seek 
improvement plans by analyzing factors affecting the satisfaction and necessity of the suicide prevention 
project operated in district C of Korea.

Method: The subjects recruited 15 cities and counties suicide prevention projects operators in district C, and 
a total of 113 people’s data were collected and 112 data were analyzed excluding one data with insufficient 
responses. The data were analyzed with descriptive statistics, multiple regression analysis, and a principal 
components analysis by a varimax rotation.

Results: Satisfaction with suicide prevention projects was higher when goal achievement was higher (β=.355, 
p<.001),better project operation (β=.311, p<.001), and better partnership (β=.306,p<.001), and these three 
factors are explaining 77% of satisfaction. The necessity of suicide prevention project was higher when 
the goal achievement was higher (β=.518,p<.001), and when the partnership was better (β=.514,p<.001), 
the administrative support was less (β=-.145,p=.042), and these three factors are explaining 74% of the 
necessity.

Conclusion: Through this study, it was found that set realistic project goals and systematic project operation 
and communication and cooperation among members of the region to achieve it was important to enhance 
the satisfaction of suicide prevention projects.
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Introduction
The suicide rate in Korea was 24.3 per 100,000 people 

as of 2017,1 with an average of 34.1 people committing 
suicide per day.2 It ranks second behind Lithuania in 
suicide rates in OECD countries, more than twice higher 
than 11.58 out of 100,000 people which is average in 33 
OECD countries .3 The suicide rate in Korea’s district 
C was 31.7 per 100,000 people in 2017, It is the area 
with a high suicide rate compared to other regions, even 

it is the number one suicide rate among the regions in 
Korea as well .1 Especially the district C’s aging index 
is 119.6 and an aging population ratio of 17.15,4 which 
has many elderly populations and a high elderly suicide 
rate. District C’s higher the age-standardized suicide rate 
is 26.2,5 higher than the age-standardized suicide rate of 
23.2 for the district D,5 which is similar to district C’s 
the aging index (116.1), and the aging population ratio 
(15.83).4

Korea established ‘comprehensive mental health 
measures’ in 2016 and set a policy goal of ‘safe social 
realization without suicide’ in 2018,6 and the local 
autonomous entity is also proceeding various suicide 
prevention projects with a focus on the community.2 
In the district C, since the pilot project was carried out 
in 2011 as a rural type suicide prevention project for 
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3 years, and since 2015, it has expanded to the entire 
district C and has been promoting suicide prevention 
projects. Suicide prevention projects are needed to be 
operated systematically and efficiently by kept up with 
these suicide prevention policies of the government or 
the region. However, analysis has not been made on the 
contents and satisfaction of the operated project to date. 
For the successful operation of the project and expansion 
of the project in the future, systematic supplementation 
is needed through structural analysis such as the 
difficulties and requirements of the project operation 
appreciated by the project operators. Therefore, this 
study was conducted to identify factors of impact on the 
satisfaction and necessity of suicide prevention projects 
operating in district C to find ways to improve them so 
that tangible results of suicide prevention projects can be 
derived in the future.

Method
Subjects: This study was convenience sampling 

targeted to experts who were operating suicide prevention 
projects in 15 cities and counties in district C, fully 
explaining the purpose of the research and subjected 
who agree to participate in the research in the written 
consent. The number of samples, when the significance 
level .05, power 90%, average level of effect size .15, 
and input variable were 4 in regression analysis using 
G*Power 3.0 program, was 108 appropriate number 
of subjects. The questionnaire was distributed to that 
human subjects and 113 were retrieved. Among them, 
112 questionnaires were included in the final analysis 
except for one with an insufficient answer.

Instruments: The research tool was developed 
questionnaire items for each area by the researcher based 
on the literature review and the meeting with the currently 
proceeding suicide prevention project working group as 
there was no existing developed tool. To improve the 
content validity of the questionnaire, the researcher 
modified some questionnaire items through an advisory 
meeting with two mental health professionals with more 
than 15 years of experience in the mental health center 
and one mental health professional with more than five 
years of experience and developed and used them as the 
final question.

 The satisfaction and necessity of the project were 
measured on a five-point scale. The satisfaction has 
consisted of five items and the necessity has consisted 
of four items. The project promotion process was a 

total of nine questionnaire items and classified into two 
factors based on Eigen value 1 as a result of a principal 
component analysis by varimax rotation in order to 
verify its construct validity. The first factor was named 
‘Administrative support’ as four items, and the second 
was named ‘Partnership’ as five items. These two factors 
are explaining 78.18% of the project promotion process. 
The reliability of the internal consistency of the project 
promotion process tool was ‘Administrative support’ 
Cronbach’s α=.92, ‘Partnership’ Cronbach’s α=.91, and 
overall, Cronbach’s α=.94.

The result of factor analysis in the eight items related 
to Post-project outcome, six items out of a total of eight 
items were classified as Eigen value 5.72 as the first 
factor. This first factor named ‘Goal attainment’. Two 
items were Eigen value 0.72, and classified as the second 
factor. The Second factor named ‘Project operation’.
These two factors are explaining 80.53% of the variate 
of post-project outcomes. The reliability of the internal 
consistency of the post-project outcomes tool was the 
‘Goal attainment’ factor Cronbach’s α=.95, the ‘Project 
operation’ Cronbach’s α=.74, overall items Cronbach’s 
α=. 94.

Data Collection: Data collection of this study was 
conducted for about two months from January 2019 to 
February 2019. This survey was conducted on suicide 
prevention project operators in 16 mental health centers 
in 15 cities and counties in district C. The purpose and 
intention of this study were explained, and an online 
questionnaire or self-reporting questionnaire was 
provided to those who voluntarily agreed to participate 
in the study with written consent and let completed it 
themselves. Subsequently, 113 data were collected, and 
112 data were used for data analysis, except for one copy 
with an insufficient answer.

Data Analysis: The collected data were processed 
computerized statistics by using SPSS/WIN 19.0 
program.Descriptive statistics were obtained on the 
general characteristics. Factor analysis was conducted as 
a principal component analysis by varimax rotation on 
the survey tools of the study subjects. Factors that affect 
the satisfaction and necessity of suicide prevention 
projects were analyzed through stepwise multiple 
regression analysis.

Results
General Characteristics of Subjects: The general 

characteristics of subjects who responded to this suicide 



2064  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

prevention operation are as follows in (Table 1). In gender, Women were 94.5%, in age, 50~59 were 64.5%, in the 
workplace, health care clinics were 71.8%, and in the experience, over 20years were 57.3% that show the largest 
number.The region where the suicide occurred after the project operation was 11.3 % of the respondents.

Table 1: General characteristics of subjects N=112

category subcategory n %

sex
male 6 5.5

female 103 94.5

age

20-29 3 2.7
30-39 24 21.8
40-49 11 10.0
50-59 71 64.5
60-69 1 .9

type of work place

community public health center 4 3.6
branch office of the community health center 22 20.0

community mental health center 5 4.6
health care clinic 79 71.8

work period (year)

<5 27 24.5
5≤～<10 6 5.5

10≤～<15 7 6.4
15≤～<20 7 6.4

20≤ 63 57.3

whether or not there have been suicides since the 
operating of the program

no 94 88.7
yes 12 11.3

Satisfaction and necessity of the project: The satisfaction of the suicide prevention project was an overall 
average of 3.57±.77, among them, the highest with project promotion process of 3.69±.86, and the post-project 
outcome of 3.69±.86, and the lowest with 3.15±.95 for the mentoring project. The necessity of suicide prevention 
projects was an overall average of 3.75 ±.91, among them, the highest with the program necessity of 3.85 ±.96, and 
the lowest with overall project necessity of 3.65 ± 1.09 (Table 2).

Table 2: Satisfaction and necessity of the project

Category Mean SD M±SD

Satisfaction

Overall project satisfaction 3.63 1.00

3.57±.77
Promotion process satisfaction 3.69 .86
Project contents satisfaction 3.72 .89
Mentoring project satisfaction 3.15 .95
Post-project outcome satisfaction 3.69 .86

Necessity

Overall project necessity 3.65 1.09

3.75±.91
Program necessity 3.85 .96
Resident’s position program necessity 3.79 .96
Program continuity necessity 3.72 .98

The project promotion process and the post-project outcome: In the process of project promotion, 
‘partnership’ was the higher satisfaction than ‘administrative support’ among the two factors. In the “administrative 
support” factor, the satisfaction of “administrative support and cooperation” was the highest at 3.51±.99, while that 
of “resource support” was the lowest at 3.27±1.05. The ‘partnership’ had the highest ‘resident collaboration’ with 
3.71±.91, and ‘citizens participatory excellence’ was the lowest with 3.42±1.02 (Table 3).
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The ‘goal attainment’ part of the post-project 
outcome was 3.64±.75 on the overall average, and the 
satisfaction of the part that contributed to ‘improving 
happiness and decreasing depression after the project’ 
was the highest at 3.82±.89, and the lowest part of the 
satisfaction was ‘overall satisfaction judged by experts’ 
at 3.40±.86. The overall average of ‘project operation’ 

was 3.49±.85 and the highest ‘appropriateness of budget 
execution’ was 3.62±.92 among them. The overall 
average of ‘project operation’ was 3.49±.85 and the 
highest ‘appropriateness of budget execution’ was 
3.62±0.92 among them. The ‘goal attainment’ factor was 
3.64±0.75, which was higher than the ‘appropriateness 
of budget execution’ factor of 3.49±0.85 (Table 3).

Table 3: The satisfaction of project promotion progress and post-project outcome.

Category Factor Content Mean SD Mean SD

Project promotion process

Administrative support

Administrative support and cooperation 3.51 .99

3.35 .91
Budgetary Support 3.28 1.06
Resource support 3.27 1.05

Process of converging the project discussion 3.37 .98

Partnership 

Resident collaboration relationship 3.71 .91

3.56 .82
Administrative-Residents-Experts Cooperation 3.56 .94

Program configuration plan 3.59 .99
Human resources recruitment 3.56 .96

Citizens participatory excellence 3.42 1.02

Post-project outcome
Goal attainment

Overall goal attainment judged by experts 3.40 .86

3.64 .75

Change in the perception of suicide prevention 3.58 .83
Contribution to Improving happiness and 

decreasing depression 3.82 .89

Improve community awareness or relationships 3.75 .85
Increasing interest in improving one’s mental 

health 3.78 .82

Increasing interest in the perception of suicide 
crisis on others 3.57 .82

Project operation 
Appropriateness of budget execution 3.62 .92

3.49 .85
Efficiency of project operation 3.45 .97

Project satisfaction and necessity impact 
Factors: To identify factors affecting the satisfaction 
and necessity with the suicide prevention project in 
this study, the main predictive variables of this study, 
administration, partnership, goal attainment, and project 
operation were used as independent variables and 
stepwise multiple regression was conducted (Table 4). 
As a result of testing the assumptions of the regression 
model, the homoscedasticity was found and the Durbin-
Watson statistic for the verification of the independence 
of the residuals was 2.06-2.09, which satisfied the 
assumption of independence. Also, the normality was 
verified by showing the normal distribution as a result of 
examining the P-P plot for the normality test of the error 
terms. The results of confirming the multicollinearity 

between the independent variables showed that the 
variance inflation factor (VIF) was between 2.520 and 
2.662 in satisfaction, 2.093-2.990 in necessity so there 
was no multicollinearity. Therefore, it is believed that 
this research model has satisfied all assumptions for 
regression analysis. 

The factors affecting the satisfaction of the project 
were the goal attainment (β=.355, p=<.001), project 
operation (β=.311, p=<.001), partnership (β=.306, 
p=<.001), and the most influential variable was the goal 
attainment of the post-project outcome parts. In other 
words, the higher the goal attainment and the better the 
project operation and partnership, the satisfaction with 
the suicide prevention project has been shown to be 
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higher. This is explaining 77.0 % of satisfaction with 
suicide prevention project with the three factors.

Table 4: Factors affecting satisfaction of suicide 
prevention project

Variables B β t p
constant .237 1.311 .193
goal attainment .365 .355 4.893 <.001
project operation .281 .311 4.112 <.001
partnership .288 .306 4.097 <.001

F=123.73, p<.001, Adj R2=.770 

The factors affecting the necessity of suicide 
prevention projects were the goal attainment (β=.518, 
p=<.001), partnership (β=.514, p=<.001), administrative 
(β=-.145, p=.042), and the most influential variable was 
the goal attainment among the post-project outcomes. So, 
the necessity of suicide prevention project was shown as 
high when the higher the goal, the better the partnership, 
and the less administrative support. This is explaining 
74.0 percent of necessity with suicide prevention project 
with the three factors(Table 5).

Table 5: Factors affecting necessity of suicide 
prevention project.

Variables B β t p
constant -.097 -.427 .263
goal attainment .629 .518 7.349 <.001
partnership .571 .514 6.108 <.001
administrative -.144 -.145 -2.056 .042

F=105.09, p<.001, Adj R2=.740 

Discussion
This study attempted to present data on the 

improvement direction of the ‘suicide prevention 
project’ by analyzing factors that affect the satisfaction 
and necessity of suicide prevention projects conducted 
in district C. The study found that project operators 
perceived the need for suicide prevention projects higher 
than satisfaction. The part with the highest satisfaction 
among the project satisfactions was about the ‘project 
contents’, but the part with the lowest satisfaction was 
the ‘mentoring project’, which is because the mentoring 
project is a way for the general public, not experts, to be 
mentors and provide one-on-one management of suicide 
risk groups, so it is believed that the project operators 
are under pressure to have to monitor several mentors 
and manage not only the mentor’s education but also the 
response to mentees. In the necessity part, the ‘necessity 

of program’ was the highest at 3.85, so it is recognized 
that the program operated with the village unit needs to 
be operated continuously. On the other hand, there are 
various types of projects that are currently operating 
due to the lowest ‘need for the overall project’, so it 
is necessary to strengthen only essential project parts 
and exclude the area where the burden of other work is 
increased or supplement it.

The project promotion process shows that 
‘administrative support’ is lower than ‘partnership’, 
so it is necessary to present a common resource that 
can be used as a regional unit so that the limitations of 
resource utilization in the region can be supplemented 
and to have a system so that operators can utilize it only. 
The cost analysis of the budget necessary for the project 
operation should be supported for the appropriate budget 
is allocated and performance is shown. Also, the reason 
why citizens’ participatory excellence of the ‘partnership’ 
factor has low is that the cooperation and communication 
of the residents, the rationality of communication and 
etc may have affected the process7so when promoting 
the project, it is necessary to encourage participation and 
come up with collaborative measures through meetings 
and discussions among various officials and residents.

The highest satisfaction among the results after 
the project can be interpreted as reaching some of the 
expected effects of the suicide prevention project due 
to ‘improving happiness and decreasing depression 
after the project’. But the part of ‘increasing interest 
in the perception of suicide crisis on others’, which is 
the lowest satisfaction relatively, is related to the goal 
in mentoring project or gatekeeper training project, so 
it is thought that it will need to improve awareness and 
publicize related to the interest in residents in order to 
achieve outcome of this part. As the satisfaction with 
‘efficiency in project operation’ is the lowest, measures 
should be taken to complement the autonomy of budget 
execution and to increase efficiency in project operation. 

The common impact factor on the satisfaction 
and necessity of the suicide prevention project is goal 
attainment and partnership, so the appropriate project 
goal setting before the project and the business contents 
should be promoted accordingly. Also, it shows the 
importance of communication and collaboration among 
the members of the community. Other factors that 
affect satisfaction are project operations, requiring 
supplementation to ensure that the budget is properly 
invested and operated. In necessity, the administrative 
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shortage has emerged as the major factor, so the allocation 
of resources to underprivileged areas is necessary. 
It is expected that it can complement the systematic 
composition and operation of suicide prevention projects 
in district C through this study.

Conclusions
As a result,it was found that set realistic project goals 

and systematic project operation and communication and 
cooperation among members of the region to achieve 
it was important to enhance the satisfaction of suicide 
prevention projects.
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Abstract
Background: Alzheimer disease is a condition that causes abnormal changes in the brain, disturbing memory, 
and other mental abilities. Currently, over 50 million people worldwide live with Alzheimer disease, which 
is the most common form of dementia and the fifth leading cause of death.

Objective: The purpose of the current study is to assess the effect of an educational program on knowledge 
and practices of Alzheimer patient’s caregivers.

Design: A quasi-experimental one-group pretest-posttest with three months follow-up design was used.

Setting: the study was conducted in three elderly nursing homes in Amman, Jordan.

Sample: a purposive sample of 50 caregivers from the selected elderly nursing homes were included.

Results: Alzheimer patient’s care givers showed a significant gain in knowledge and improved practice after 
program implementation with highly statistically significant differences between pre, post, and three months 
at p-value <0.01.

Conclusions: Findings demonstrated that Alzheimer caregivers’ education program can effectively provide 
knowledge and improve practice among caregivers.

Recommendation: Conduct future studies to determine the best method of education and training for 
Alzheimer patient’s caregivers.

Keywords:  Alzheimer disease, Alzheimer caregivers, Educational Program. Alzheimer caregivers’ 
knowledge, Alzheimer caregivers’ practice
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Introduction
Alzheimer disease (AD) and other dementias 

are a global public health concern. Currently, over 50 
million people worldwide live with AD, which is the 
most common form of dementia, and the fifth leading 

cause of death.1 AD is a condition that causes abnormal 
changes in the brain, disturbing memory, and other 
mental abilities. The standard first symptom of AD is 
the loss of memory; as the disease progresses, the loss 
of reasoning, language, decision-making ability, and 
other critical skills make crossing day living incredible 
without help from others.2

In the Arab region, the percentage of older adults 
(60 years or more) is projected to climb to 19 % in 2050 
compared to 7 % in 2010.1 The number of older adults 
is projected to increase from 22 million in 2010 to 103 
million by 2050 in Arab countries.3Recently, the number 
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of Alzheimer patients in the Arab area is increasing due 
to increased longevity and improvement in the health 
care system. Nevertheless, the region needs to conduct 
the policies and educational programs to promote 
caregivers practices in nursing homes and community, 
as well as increase the level of awareness about AD.3

Caring with AD patients can be demanding, because 
it is a progressive disease, and caregivers must accept 
additional responsibilities to provide care, with limited or 
no training. Alzheimer Association(2017)reported that 
everyday caregiving tasks include instrumental activities 
of daily living, such as household tasks, finances, and 
medication management, in addition to basic activities 
of daily living, such as bathing, grooming, dressing, 
Toileting and eating. Moreover, inadequate education 
and challenging work environments contributed to 
higher turnover rates. Alzheimer Disease facts and 
figures(2018)reported that training programs to improve 
the quality of Alzheimer care in nursing homes and 
hospitals have positive benefits and recommended that 
the content of educational programs should focus more 
on knowledge and skills related to caring for individuals 
with Alzheimer and other dementias.

In Jordan, according to the Department of Statistics 
(2017), the percentage of population Age 65+ years is 
3.7%. Furthermore, the percentage of older adults (60+) 
will be increasing over the coming years to a projected 
rate of 8.6% by the end of 2030 and 15.8% by the end 
of 2050.7 Although the number of elderlies is increasing 
in Jordan, there is no precise estimate of AD, none of 
the health authorities release community figures on the 
numbers of people with AD.1 Nevertheless, according to 
the report of the National Centre for Human Rightsin 
Jordan (2017), there are no specific qualifications 
of caregivers, and most of them do not have any 
qualifications to work in the elderly homes. Hence, the 
role of a community health nurse is essential in assisting 
the caregivers of Alzheimer patients in providing proper 
care for these patientsand maintain the Alzheimer 
patients independent in everyday life as possible.

Aim of the Study: the current study aims to assess 
the effect of an educational program on knowledge and 
practices of Alzheimer patient’s caregivers.

Research Hypothesis: Caregivers’ knowledge will 
be increased, and reported practices will be improved 
after the implementation of the educational program.

Material and Method
Design: A quasi-experimental one-group pretest-

posttest with three months follow-up design was used 

Setting: This study was conducted in three elderly 
homes in Amman, Jordan. These homes were selected 
randomly.

Sampling: A purposive sample of 50 caregivers 
from elderly homes who fulfilled the inclusion criteria 
were included in the study. Inclusion criteria required 
participants to be working for at least 8 hours per day, 
five days per week, with at least three months’ experience 
in their job. The data was collected within five months, 
from January 2019 to May 2019.

Tools and Data Collection: Data of this study was 
collected through Alzheimer Caregivers’ knowledge and 
reported practices questionnaire, which was developed 
by the researcher based on an extensive review of 
national and international literature to assess Alzheimer 
caregivers’ knowledge and reported practices. It consists 
of three parts:

Part I:	 It includes Five questions related to demographic 
characteristics of caregivers of Alzheimer patients 
related to gender, age, education level, experience 
and previous training about Alzheimer. 

Part II:	This part includes 40 questions to assess 
Alzheimer patient’s caregivers’ knowledge related 
to definition and risk factors, stages, symptoms, 
and method of treatment and care. Each question 
has a three-point Likert scale with responses 
choices ranging between: Agree (2),Disagree (1),I 
don’t know (0). Caregivers who got< 50% were 
considered as having poor knowledge, while those 
who got from 50 to < 70%, were considered as 
having fair knowledge, and those who got >70% 
were considered as having good knowledge, the 
questionnaire used before, immediately, and three 
months after the implementation of the program.

Part III:	 This part aims to assess the reported 
practice of Alzheimer patient’s caregivers. It 
includes 46 questions in six subscales: bathing, 
dressing,grooming, toileting, feeding, and 
communication. Each question has three points 
Likert scale with response choices ranging between: 
Agree (2)Disagree (1), I don’t know (0). Caregivers 
who got < 50% were considered as having poor 
practice, while those who got from 50 to < 70% 
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were considered as having satisfactory practice, 
andthose who got >70% were considered as 
having a good practice, the questionnaire was used 
before, immediately, and three months after the 
implementation of the program.

Validity & Reliability: Five experts from 
the community health nursing department, Cairo 
university were asked to check the tools for content 
validity, including clarity, wording, format, and overall 
appearance of the tools. Modifications were made 
according to the panel judges.The tool was tested for 
reliability using Cronbach’s Alpha 0.76

Data Collection: Datacollected for the study 
before theeducational programimplementation, 
all caregivers completed informed consent, 
demographic characteristics, then the pretest 
conducted for assessment of the knowledge, 
and reportedpracticesof caregivers. Posttest had 
conducted immediately and three months after 

the educational program implementation for all 
caregivers.

The time spent to fill the questionnaires ranged 
between 10-15minutes (pre and posttest).The program 
was implemented separately in each elderly home.
The study sample was divided into three groups based 
on the availability of the caregivers, with the mean 
of 6 caregivers in each group. The duration of each 
session was about 30 minutes.Teaching method and 
media included weregroup discussions, videos, case 
scenarios, andpower point presentations. The program 
was implemented on 6 sessions from the first of January 
2019 to the end of January 2019 

Data Analysis: Statistical Package for the Social 
Sciences (SPSS)program, version 20. Numerical data 
were expressed as means and standard deviations. 
Quantitative data were expressed as frequencies and 
percentages. Comparison between pretest, posttest, and 
3 months follow up test was done by using t-test and 
ANOVA

Result
Table 1: Mean scores of Alzheimer patient’scaregivers’ knowledge pre- post and three months after 

implementation of the education program(n=50).

Knowledge items
Pre-program Post-program 3 months later (Follow up) F test

Mean SD Mean SD Mean SD  P-value 

 Disease definition & risk factors 8.14 3.69 15.70 3.48 14.98 3.21
107.17
.000**

Disease stages 8.58 2.98 11.76 2.20 10.98 1.83
25.09
.000**

Signs and symptoms 14.32 5.08 18.70 5.54 18.20 3.91
16.72
.000**

Method of treatment and care 12.98 3.90 20.36 4.25 18.08 3.81
80.793
.000**

Total score 44.02 12.21 66.52 13.71 62.24 10.04
95.58
.000**

F test = repeated measures ANOVA ** statistically highly significant value p<.01

Table (1)reveals that knowledge means cores increased in the post, and 3 months after the program 
implementation,with highly statistically significant relationship among them, (p=.000).
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Figure (1): Percentage distribution of Alzheimer patient’s caregivers’ level of knowledge scores before and 
after program implementation and 3 months later (n=50).

Table 2: Mean scores of Alzheimer patient’s caregivers’ reported practice pre-post and three months after 
implementation of the education program(n=50).

Reported practice Items 
Pre-program Post-program 3months later (Follow up) F test

Mean SD Mean SD Mean SD  P-value 

Bathing 8.92 2.776 12.16 2.582 12.02 2.045
42.377
.000**

Dressing 8.54 2.525 11.64 2.848 11.46 2.224
29.884
.000**

Grooming 9.72 2.365 11.96 2.539 11.62 2.165
17.517
.000**

Toileting 8.16 2.958 11.72 2.770 10.98 1.790
37.178
.000**

Feeding 8.50 2.750 12.28 2.322 11.50 2.341
35.287
.000**

Communication 12.12 4.322 18.24 4.601 17.38 3.933
31.758
.000**

Total score 55.96 12.60 78.00 15.84 74.96 11.58
56.87
.000**

F test = repeated measures ANOVA ** statistically highly significant valuep<.01

Table (2) reveals that reported practice mean scores increased in the post, and 3 months after the program 
implementation, with highly statistically significant relationship among them. (p =.000).
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Figure (2): Percentage distribution of Alzheimer 
patient’scaregivers’ level of reported practice scores 

before and after program implementation and 3 
months later (n=50)

Discussion
Caregivers in a nursing home have to face the 

unique features of Alzheimer disease, such as impaired 
communication, disorientation, confusion, and 
behavioral changes, and required training to increase 
their understanding of caregiving. The need for sufficient 
training for caregivers working with Alzheimer patients 
has been identified in the literature to understand the 
disease betterand improve practice among caregivers.9 
Discussion of the study findings are categorized under 
thefollowing parts:

First part: Assessment of the Alzheimer patient’s 
caregivers’knowledge pre/post and three months after 
education program implementation:

Regarding the knowledge of Alzheimer patient’s 
caregivers in the present study, more than three- quarters 
of caregivers had a good level of knowledge immediately 
and three months after program implementation 
(Figure1), with a statistically significant difference 
of caregivers’knowledge scores before, immediately 
and three months later(Table1). This improvement in 
caregivers’ knowledge may be due to the effect of the 
education program on caregivers, which indicates the 
effectiveness of the program. This result is in agreement 
with a study conducted by Yusoff et al.10, Malysia, 
who found a significant improvement in knowledge 
about dementia and its management among health care 
staff post-trainingprogram.Also, the previous result 
is supported byEl-Kattan et al.11, Cairo, who revealed 
that there was a significant improvement in knowledge 
among formalcaregivers after the training program. Such 
similarities in the results suggested that education and 
training programs for Alzheimer patient’s caregivers in 
nursing homes had a positive effect on their knowledge 
related to Alzheimer disease.

Second Part: Assessment of Alzheimer patient’s 
caregiversreported practices pre/post and three months 
of education program implementation:

More than three-quarters of the caregivers had a 
good level of reported practice immediately and three 
months after program implementation (Figure2), with a 
statistically significant difference before, immediately, 

and three months later (Table2). This improvement in 
caregivers’ practice may be dueto the positive effect 
of the program, which improved caregivers’practices 
immediately and 3months after the program.This result 
iscompatible with a study conducted by El-Kattan 
et al.11,Cairo, who indicated that highly statistically 
significant improvement amongcaregivers practices 
level after the training program.Moreover, the result is 
in agreement with astudy conducted by Dobbs et al.9, 
USA, who found thatthenursing home staff gained more 
confidence in caring for dementia patients after a training 
program. These similarities in results suggest thatnursing 
home policies should focus on providing training and 
supporting programs for Alzheimer patient’s caregivers 
to enable them to provide proper care.Finally, the results 
of this study justified the hypothesisthat caregivers’ 
knowledge increased, and reported practice improved 
after implementation of the educational program.

Conclusion
Based on the study results, it can be concludedthat 

knowledgeand reported practices of Alzheimer 
caregivers had been improved after program 
implementationwithstatically significance differences 
between pre, post, and three months later. 

Recommendation: According to the result, the 
following recommendations are suggested:

-Conducting continuing education programsfor 
Alzheimer caregivers in the nursing homes to promote 
their knowledge and practicesand evaluate these 
programs to stand upon deficiencies and priorities that 
need improvements.

-Conduct future studies to determine the best 
method of education and training for Alzheimer patients’ 
caregivers.

Ethicalconsideration: The researcher emphasized 
that participation in the study was entirely voluntary, 
written informed consent was obtained from each 
participant, after explanation of the study objectives 
and procedures. Anonymity and confidentiality were 
assured. Participants were assured that all data would 
not be reused in another research without taking the 
permission of the participants.
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Abstract
Background: Estimation of stature by different method has a significant importance in the field of forensic 
investigations. The present study was conducted to assess correlation of hand and foot width with stature.

Materials and Method: The present study was conducted on 185 students of both genders. Stature was 
measured as vertical distance from vertex to the floor in mid-sagittal plane. Hand width was measured from 
base of 5th to 2nd metacarpal using a standard vernier caliper. Foot width was measured from base of 1st to 
5th metatarsal using standard vernier caliper.

Results: The mean height of males was 176.2 cm and in females was 158.4 cm. The difference was significant 
(P< 0.05). The mean right hand width in males was 7.6 cm and in females was 6.5 cm, left hand width in 
males was 7.4 cm and in females was 6.2 cm. The difference was significant (P< 0.05). The mean right foot 
width in males was 8.7 cm and in females was 8.1 cm, left foot width in males was 8.3 cm and in females 
was 7.6 cm. The difference was significant (P< 0.05).

Conclusion: Authors found that there was positive correlation of stature with hand and foot width in subjects.
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Introduction
Estimation of stature has a significant importance 

in the field of forensic anthropometry.1 Establishing the 
identity of an individual from mutilated, decomposed, 
& amputed body fragments has become an important 
necessity in recent times due to natural disasters like 
earthquakes, tsunamis, cyclones, floods, man-made 
disasters like terror attacks, bomb blasts, mass accidents, 
wars, plane crashes etc and homicides. It is important 

both for legal & humanitarian reasons. Stature is one of 
the most important elements in the identification of an 
individual.2,3

Hand Length (HL) and Hand Breadth (HB) have 
been extensively used in research to estimate stature of 
individuals for identification and have received scant 
attention from forensic anthropologists. This is due to 
the established strong correlation between stature and 
hand dimension.4

Literature review suggests that many studies have 
been undertaken to demonstrate that it is possible to 
calculate stature through regression equation from 
hand length & hand breadth. Amirsheybani, et al5 
demonstrated hand length as good predictor of body 
surface area. Thus it can be extracted that relationship of 
hand length & hand breadth with various measurements 
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of the human body have been studied but none of the 
studies provide information regarding the correlation 
between two of them. The present study was conducted 
to assess correlation of hand and foot width with stature.

Materials and Method
The present study was conducted in the department 

of Anatomy in MGM Medical College, Aurangabad. 
It comprised of 185 students of both genders. Ethical 
approval was obtained from institutional ethical 
committee prior to the study.All patients were informed 
regarding the study and written consent was obtained.

General information such as name, age, sex etc. 
was recorded. A thorough physical examination was 
performed in all subjects.

Stature was measured as vertical distance from 
vertex to the floor in mid-sagittalplane. Hand width was 
measured from base of 5th to 2nd metacarpal using a 
standard vernier caliper.Foot Width was measured 
from base of 1st to 5th metatarsal using standard 
vernier caliper. Results thus obtained were subjected to 
statistical analysis. P value less than 0.05 was considered 
significant.

Results
Table I: Assessment of height of subjects

Height (cm) Mean DF Mean 
square F Sign.

Male 176.2
1 8523.4 176.2 0.001

Female 158.4

Table Ishows that mean height of males was 176.2 
cm and in females was 158.4 cm. The difference was 
significant (P< 0.05).

Table II: Assessment of hand width of subjects

Width 
(cm)

Right Left DF Mean 
square F Sign.

Male 7.6 7.4
1 8511.2 162.9 0.001

Female 6.5 6.2

Table IIshows that mean right hand width in males 
was 7.6 cm and in females was 6.5 cm, left hand width 
in males was 7.4 cm and in females was 6.2 cm. The 
difference was significant (P< 0.05).

Table III: Assessment of foot width of subjects

Width
 (cm)

Right Left DF Mean 
square F Sign.

Male 8.7 8.3
1 8586.2 171.1 0.001

Female 8.1 7.6

Table IIIshows that mean right foot width in males 
was 8.7 cm and in females was 8.1 cm, left foot width 
in males was 8.3 cm and in females was 7.6 cm. The 
difference was significant (P< 0.05).

Table IV: Correlation of stature with hand and foot 
width of subjects

Pair r P
Stature & Hand width 0.726 0.02
Stature & foot width 0.681 0.01

Table IV shows positive correlation of stature with 
hand and foot width. The difference was significant (P< 
0.05).

Discussion
Hand length and hand breadth has been studied 

extensively in relation to various body measurements 
but the correlation between these two variables has not 
yet been studied.6 It is well established that bilateral 
symmetry exist in human population i.e. the difference 
between the measurements of the left and right side of 
the human body thus standard range was predicted for 
both the sides of the hand. Many different body parts can 
be used in the estimation of stature.7Certainlong bones & 
appendages can be aptly used in the calculation of height 
of a person. Many studies have shown the correlation of 
stature with body appendages & with long bones. But 
there are inter-racial & inter-geographical differences 
in measurements & their correlation with stature. What 
may be true for one race or one region may not be true 
for the other.8Present study was conducted to assess 
correlation of hand and foot width with stature.

In present study mean height of males was 176.2 
cm and in females was 158.4 cm. The mean right hand 
width in males was 7.6 cm and in females was 6.5 cm, 
left hand width in males was 7.4 cm and in females 
was 6.2 cm.Sanli et al9evaluated a possible correlation 
between stature of an individual & six parameters; hand-
length, hand-width, foot-length, foot-width, forearm 
length & knee-to-ankle length individually in a local 
population. A sample of 300 medical students; 147 male 
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& 153 female was considered & measurements were 
taken for each of the parameters. It was found that all 
the six parameters showed a correlation with stature but 
at different degrees (significance calculated through the 
paired t-test). Forearm-length showed the highest degree 
of correlation (r = 0.6558) followed by foot-length (r = 
0.6102). Knee-to-ankle length showed the lowest degree 
of correlation (r = 0.2086). Mathematical formulae for 
estimating stature were developed for each of these 
parameters through basic linear regression. 

We found that mean right foot width in males was 
8.7 cm and in females was 8.1 cm, left foot width in 
males was 8.3 cm and in females was 7.6 cm. There was 
positive correlation of stature with hand and foot width.
Manoonpol et al10 in their study two hundred subjects 
comprising of 100 males and 100 females in 20-30 years 
age group were included. Dimensions of hands and feet 
viz: hand length, hand breadth, foot length and foot 
breadth were measured independently on left and right 
side of each individual using a sliding caliper. Stature of 
individuals was measured with the help of a stadiometer.
Statistical analysis indicated that the bilateral variations 
were insignificant for all the measurements except foot 
breadth among females (p<0.001). The paired sample 
t-test showed that the statistical difference between 
males and females was highly significant for all the 
measurements (p<0.001). The correlation between the 
stature and various parameters studied in males and 
females were found to be positive and statistically highly 
significant. Linear and multiple regression equation for 
stature estimation were calculated separately for males 
and females.

Conclusion
Authors found that there was positive correlation of 

stature with hand and foot width in subjects.
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Abstract
Context: Herbicide poisoning has been increasing among agriculturists in the northeast of Thailand. The 
aim of this cross-sectional study was to assess the health risk of glyphosate exposure among knapsack 
sprayers. A health risk assessment matrix was applied to 243 sprayers by considering the extent of glyphosate 
exposure per year according to the actual amount of glyphosate (48 %w/v) dispensed and frequency of 
exposure. In addition, use of personal protective equipment (PPE) was taken into account. The second 
component of the risk matrix was the severity of the recorded adverse effects in the same group. The results 
revealed that 76.95% of sprayers were slightly exposed (100 to 499 milliliters of glyphosate used per year) 
and 57.20% wore at least four types of protection, comprised from any of the following types: gloves, mask, 
boots, trousers, long-sleeved shirt, and others. A majority had a slight likelihood of glyphosate exposure 
(69.14%) and a minority experienced a mild level of adverse symptoms (17.28%), including rash, dizziness 
and headache. Some sprayers (36.20%) had a health risk of glyphosate exposure higher than an acceptable 
level, which might explain the adverse health effects of long-term exposure. This health risk assessment tool 
combined with PPE usage of a herbicide applicator would be useful for the health surveillance program.
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Introduction

Health effects from the application of herbicide 
is a current problem among Thailand’s farmers. From 
2011-2017, herbicide was the most imported of all 
pesticides used for agriculture; the highest quantity and 
value of herbicide was reported in 2017 by the Office of 
Agricultural Data. Glyphosate is widely known and is a 
herbicide intensively used by farmers to control weeds 
and to increase production. The highest amount of 
glyphosate-isopropylammonium was imported in 2018 
and its use is likely to increase further1,2.

Generally, glyphosate is considered to be a non-
selective herbicide. The commercial formulations of 
glyphosate contain surfactants that vary in nature and 
concentrations that increase pure glyphosate toxicity, and 
are known by a variety of names3. Glyphosate toxicity 
inhibits cytochrome P450 (CYP) enzymes in mammals, 
and could be a factor in the following diseases: obesity, 
depression, autism, Alzheimer’s disease, Parkinson’s 
disease, multiple sclerosis, cancer, cachexia, infertility 
and malformation development4.

Hence, the International Agency for Research on 
Cancer (IARC) determined that glyphosate was probably 
carcinogenic to humans (group 2A), and the case control 
studies of occupational exposure in the USA, Canada 
and Sweden showed an increased risk of non-Hodgkin’s 
lymphoma5. Occupational exposure to glyphosate was 
associated with a high risk of cutaneous melanoma6.

Although pure glyphosate probably has low 
toxicity, it is increased by the volume of surfactants in 
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formulations marketed for domestic use. Consequently, 
farmers are occasionally exposed to glyphosate 
formulations more than in other careers while working 
on mixing and loading applications, and other processes. 
In France, detected glyphosate reached a peak of 9.5 
µg/L in the urine samples of farmers who sprayed 
glyphosate7. The highest concentration of atmospheric 
glyphosate (42.96 µg/m3) was measured in the air of 
the operator’s breathing zone8. Therefore, workers 
exposed to glyphosate though the inhalation route 
excreted glyphosate in the urine. Reported cases of the 
toxic effects of pesticides from 2007-2013 were found 
predominantly in the northeastern region of Thailand9.

Thailand’s farmers’ attitudes toward pesticide 
knowledge, behaviors using pesticides, and use of 
personal protective equipment (PPE) have been unsafe 
with regard to occupational practices of pesticide use10. 
Health risk behaviors regarding agrochemical use have 
been a lack of attention to safety precautions and the 
use of inappropriate protective equipment11. Currently, 
there are no glyphosate regulations or standards in 
occupational health and safety, which is concerning 
with regard to the health effects on farmers exposed 
to glyphosate. Hence, the aim of this study was to 
apply a health risk assessment matrix by considering 
the likelihood of glyphosate exposure combined with 
personal protective equipment (PPE) use behavior 
and adverse effects to predict farmers’ risk and create 
guidelines for health surveillance.

Material and Method
Data Collection: The study was designed as a 

cross-sectional study and carried out from November 
to December 2019; the sample was chosen from 487 
farmers who performed pesticide application and whose 
information was in the Nampong district office of 
Public Health record. From these farmers, 243 farmers 
were eventually chosen to be included in the study; 
this number was calculated under the known number 
of population in a small size12, and by using a previous 
finding of proportion of glyphosate detection in urine 
of 0.6013. Data was collected by using a questionnaire 
on personal data, health effects, application information 
and personal protection equipment. The second tool was 
an applied risk matrix for health risk assessment, which 
consisted of two parts: likelihood of glyphosate exposure 
and severity of subsequent symptoms from exposure to 
glyphosate. The section on PPE use was an additional 
component used to assess any decrease in the likelihood 

of exposure14.

Health Risk Assessment Tool: In the present 
study, the likelihood of glyphosate exposure (amount of 
pure glyphosate multiplied by spraying frequency per 
year) was divided into four levels of scoring according 
to the quantity of glyphosate applied per year: score of 
1: below 100 milliliters; score of 2: 100-499 liters; score 
of 3: 500-1000 milliliters; and a score of 4: above 1000 
milliliters. PPE use behavior was classified as one of 
four scores: score of 0: wearing at least four types of 
PPE comprised from rubber gloves, N95 /carbon mask, 
boots, trousers, long-sleeved shirt or others; score of 1: 
wearing at least four types of PPE comprised from any 
type of gloves, mask, boots, trousers, long-sleeved shirt 
or others; score of 2: at least three types of PPE comprised 
from any type of gloves, mask, boots, trousers, long-
sleeved shirt or others; and score of 3: at least two types 
of PPE comprised from any type of gloves, mask or 
others. Therefore, four levels of likelihood of glyphosate 
exposure according to quantity of glyphosate applied 
and use of PPE were calculated by using a behaviour 
score combination as follows: level 1 is a low likelihood 
of exposure (score: 1-2), level 2 is a slight likelihood of 
exposure (score: 3-4), level 3 is a moderate likelihood of 
exposure (score: 5-6) and level 4 is a high likelihood of 
exposure (score: 7).

Severity of glyphosate toxicity experienced six 
months after application was assessed by using a 
symptom questionnaire which looked at the adverse 
health effects according to four criteria: level 1 is 
no symptoms expressed, level 2 is mild symptoms 
(headache, dizziness, rash, cough, numbness, stuffy 
nose, sore throat, hand irration, itchy skin, drowsiness, 
fatigue and xerostomia), level 3 is moderate symptoms 
(nausea, vomiting, chest pain, oliguria, skin burning, 
burning-stinging-itchy eyes, eczema, blurred vision, 
exfoliation and diarrhea) and level 4 is severe symptoms 
(wheezing, hematemesis, kidney failure, pneumonia, 
shock and syncope). Finally, the likelihood and severity 
of glyphosate exposure scores were applied in the health 
risk assessment matrix14, in which four resulting risk 
levels were calculated: level 1 is acceptable risk (score: 
1-2), level 2 is low risk (score: 3-4), level 3 is medium 
risk (score: 6-9) and level 4 is high risk (score:12-16).

Results
The results revealed that a majority of the 243 

farmers (88.07%) were male. The participants’ ages 
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ranged from 50 to 69 years old, with an average age of 
53.0±9.19 years. A majority of farmers (73.25%) had 
completed primary school and 45.68% of participants 
had an average income of about 50,855 baht per year. 
The farmers’ glyphosate spraying experience was 
divided into periods of 5 to 10 years (43.62%), 11 to 
20 years (25.93%), less than 5 years (18.11%) and more 
than 20 years (12.35%). The percentage of farmers who 
sprayed glyphosate as non-employees was 69.14%, 
while 28.40% sprayed as both non-employees and 
employees and 12.35% sprayed only as employees. 
Approximately 60.49% of farmers had a frequency of 
exposure which was below five times per year, with an 
average frequency of 9.64 times per year.

Glyphosate exposure according to application 
amount and PPE use: The majority of farmers who 
participated in this study (76.95%) had an applied 
glyphosate (48%w/v) amount per year resulting in 
a score of 2, while a minority had an applied amount 
resulting in a score of 3 and a score of 1, respectively, as 
shown in Table 1.

Table 1: Glyphosate amount exposed to from 
application (quantity per year)

Score Glyphosate exposure (milliliters) Number (%)
1 < 100 19(7.82)
2 100-499 187(76.95)
3 500-1000 30(12.35)
4 >1000 7(2.88)

The PPE that was most widely worn was a 
combination of four types of PPE, from any type of 
gloves, mask, boots, trousers, long-sleeved shirt or 
others, worn by 57.20% of farmers, while overall, the 
best combination tended to be one comprised from 
rubber gloves, N95 /carbon mask, boots, trousers, long-
sleeved shirt and others, worn by 5.76% of farmers, as 
shown in Table 2. 

Table 2: Personal protective equipment usage 
behavior

Score PPE usage Number(%)

0
at least four types of PPE 
comprised of rubber gloves, N95 /
carbon mask, and two other types

14(5.76)

1
at least four types of PPE 
comprised of any type of gloves 
and three other types

139(57.20)

2
at least three types of PPE 
comprised of any type of gloves 
and two other types

42(17.28)

3
at least two types of PPE comprised 
of any type of gloves, mask or 
others 

48(19.75)

Health risk Assessment: The participants were 
assessed with regards to the likelihood of glyphosate 
exposure according to quantity of glyphosate applied 
combined with PPE use. Accordingly, the likelihood of 
glyphosate exposure was found to be slight in 69.14% of 
cases, moderate in 20.99% of cases, and low in 9.05% of 
cases, as shown in Table 3.

Table 3: Likelihood of exposure according to 
quantity of glyphosate used and PPE

Likelihood Number(%)
Low 22(9.05)
Slight 168(69.14)
Moderate 51(20.99)
High 2(0.82)

The severity of health adverse effects with regard 
to symptoms associated with glyphosate usage was 
assessed by using a questionnaire, and it was found that 
186 (76.54%) of the farmers had a history of glyphosate 
exposure but no signs or symptoms of poisoning. The 
other 42 (17.28%) farmers had mild symptoms, of which 
the three main symptoms expressed were rash (9.47%), 
dizziness (8.23%) and headache (7.82%), while the most 
reported moderate symptom was burning-stinging-itchy 
eyes (4.12%), as shown in Table 4.

Table 4: Severity of adverse symptoms among sprayers

Mild symptom Number(%) Moderate symptom Number(%)
Headache 19(7.82) Nausea 2(0.82)
Dizziness 20(8.23) Vomiting 3(1.23)
Rash 23(9.47) Oliguria 1(0.41)
Cough 7(2.88) Skin burning 3(1.23)
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Mild symptom Number(%) Moderate symptom Number(%)
Numbness 2(0.82) Burning-stinging-itchy eyes 10(4.12)
Stuffy nose 14(5.76) Eczema 3(1.23)
Sore throat 1(0.41) Exfoliation 1(0.41)
Hand irritation 1(0.41) Diarrhea 2(0.82)
Itchy skin 1(0.41)
Drowsiness 1(0.41)
Fatigue 1(0.41)
Xerostomia 1(0.41)

Therefore, 155 (63.79%) of the participating farmers had an acceptable level of risk, 25.51% had a low level of 
risk, 10.70% had a medium level of risk and no farmers were found to have a high level of risk in the present study, 
according to the matrix in which health risk assessment was combined with personal protective equipment usage 
(PPE), as shown in Table 5.

Table 5: Matrix of health risk assessment combined with PPE usage among sprayers

Severity of symptoms
Likelihood of exposure; number(%) Risk

Low(1) Slight(2) Moderate(3) High(4) Score Risk Level
Severe(4) 0 0 0 0 12-16 High 4
Moderate(3) 1(0.41) 8(3.29) 6(2.47) 0 6-9 Medium 3
Mild(2) 4(1.65) 26(10.69) 12(4.94) 0 3-4 Low 2
None(1) 17(6.99) 134(55.15) 33(13.58) 2(0.82) 1-2 Acceptable 1

Discussion
Farmers mix amounts of pure glyphosate (48% 

w/v) which are quite low in knapsack containers. Most 
farmers use backpack sprayers with a volume capacity 
of 10 to 20 liters15. More than half of the farmers in 
the present study had a spraying frequency of less than 
five times per year, probably resulting in a low level 
of annual exposure among the participants. More than 
half of the farmers exhibited good behavior with regard 
to PPE usage, which agreed with a study in eastern 
Thailand which reported that 80% of farmers had a 
high level of self-protection by wearing mask, glasses, 
rubber gloves, trousers, long-sleeved shirt, boots and 
hat while spraying16. In northern Thailand, farmers 
who applied herbicide did not use PPE such as gloves, 
mask and goggles all the time, while some farmers also 
used them improperly and lacked attention with regard 
to protective equipment17,18. In one Thai study, it was 
found that less than half of the Thai farmers knew that 
they should use PPE while spraying19, while the study 
also reported that almost half of the farmers exhibited 
unsafe behavior in the use of PPE20. While spraying, 
workers either did not have access to a filter mask or did 
not want to wear it in hot weather conditions, indicating 

use was unbearable21. In our study, about one fifth of the 
farmers exhibited improper usage of PPE, which led to 
an increased likelihood of glyphosate exposure.

In northern Thailand, another study found that 
the highest percentage of farmers with health effects 
were those who exhibited mild symptoms of headache, 
dizziness and rash or roseola symptoms after pesticide 
application22. This study found that farmers expressed 
burning-stinging-itchy eyes and skin burning as per 
previous reports23.

In this study, the fact that severe symptoms were 
not found may be since pure glyphosate has very low 
toxicity to humans in short-term exposure. However, 
acute effects caused by glyphosate have been reported, 
such as drowsiness, vomiting, sore throat and an alert 
mental state which may result in suicide attempts and 
accidents24.

In the present study, a health risk assessment 
combined with PPE usage showed that some sprayers 
were at risk of long-term adverse health effects. The 
sprayers had a low to medium level of health risk 
according to actual amounts of glyphosate dispensed, 
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frequency of exposure, and behavior in the use of PPE. 
Therefore, primary health care centers should be able to 
assess the health risks of herbicide application among 
farmers through health surveillance programs.
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Abstract
Background: Human stature is an anatomical complex of linear dimensions,including skull, vertebral 
column, pelvis and lower extremities. The present study was conducted to assess correlation of stature with 
hand & foot length.

Materials and Method: The present study was conducted on 185 students (males- 81, females- 104) in the 
age group of 18-24 years. Stature, hand length and foot length was measured in all subjects with the help of 
digital verniercalipers.

Results: Themean height of males was 172.3 cm and females was 156.8 cm. The difference was significant 
(P< 0.05). The mean right hand length in males was 18.6 cm and in females was 16.5 cm, left hand length 
in males was 18.3 cm and in females was 16.2 cm. The difference was significant (P< 0.05). The mean right 
foot length in males was 28.7 cm and in females was 22.5 cm, left foot length in males was 28.3 cm and in 
females was 22.1 cm. The difference was significant (P< 0.05). A positive correlation of stature with hand 
and foot length was found.

Conclusion: Authors found a positive correlation of stature with length of hand and foot in subjects.
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Introduction
In forensic anthropology, determination of sex, 

age and stature is the foremost task for establishing 
the biological profile of an individual,which may 
consequently lead to a positive personal identification. 
In case of dismembered bodies, this task is more 
complicated so it is important to search for method that 
can be used for estimating the above mentioned basic 
individual characteristics.1

Human stature is an anatomical complex of linear 
dimensions,including skull, vertebral column, pelvis and 
lower extremities,so that it is assumed that significant 
associations exist between the total stature and these 
individual body parts.2

Human beings are considered to be bilaterally 
symmetrical. However, there is an asymmetry in the 
length of the feet irrespective of sex or handedness. Hand 
has been used as a tool for estimating the area of burn 
injury.3 The area of palmar surface of one’s hand has 
been estimated to be 1% of the body surface area. When 
hand length was compared with the body weight for both 
males and females there were a curvilinear relationship 
which was not far from being linear.4 The hand length 
has therefore been considered as an excellent predictor 
of body surface area and body mass. Change of foot 
length and width with age has been reported in a few 
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anthropometric studies in literature. The foot length 
and width were found to be increasing significantly on 
weight bearing between 3 and 18 years of age and in 
both genders.5The present study was conducted to assess 
correlation of stature with hand & foot length.

Materials and Method
The present study was conducted in the department 

of Anatomy in MGM Medical College, Aurangabad.It 
comprised of 185 students (males- 81, females- 104) in 
the age group of 18-24 years. All patients were informed 
regarding the study and written consent was obtained. 
Ethical approval was obtained from institutional ethical 
committee prior to the study.

General information such as name, age, sex etc. 
was recorded.A thorough physical examination was 
performed in all subjects.

Stature was measured as vertical distance from 
vertex (thehighest point on the top of head) to the floor in 
midsaggitalplane with subject standing barefooted, onan 
even floor and the head being oriented in theFrankfurt’s 
plane. Stature was measured with the helpof Stadiometer 
(Anthropometer).Hand length was measured as the 
straight distance from mid-point of a lineconnecting 
the styloid processes of radius and ulnato the anterior-
most projection of the skin of the middlefinger. It was 
measured with the help of digital verniercalipers.Foot 
length was measured as the distance from themost 
posterior point of the heel to the most anterior point of 
thelongest toe.Results thus obtained were subjected to 
statistical analysis. P value less than 0.05 was considered 
significant.

Results
Table I: Assessment of height of subjects

Height (cm) Mean DF Mean 
square F Sign.

Male 172.3
1 8563.2 171.3 0.001

Female 156.8

Table I shows that mean height of males was 172.3 
cm and in females was 156.8 cm. The difference was 
significant (P< 0.05).

Table II: Assessment of hand length of subjects

Length
 (cm)

Right Left DF Mean 
square F Sign.

Male 18.6 18.3
1 8564.7 172.6 0.001

Female 16.5 16.2

Table II shows that mean right hand length in males 
was 18.6 cm and in females was 16.5 cm, left hand 
length in males was 18.3 cm and in females was 16.2 
cm. The difference was significant (P< 0.05).

Table III: Assessment of foot length of subjects

Length
 (cm)

Right Left DF Mean 
square F Sign.

Male 28.7 28.3
1 8572.5 175.1 0.001

Female 22.5 22.1

 Table III shows that mean right foot length in males 
was 28.7 cm and in females was 22.5 cm, left foot length 
in males was 28.3 cm and in females was 22.1 cm. The 
difference was significant (P< 0.05).

Table IV: Correlation of stature, hand and foot 
length of subjects

Pair R P
Stature & Hand length 0.71 0.01
Stature & foot length 0.65 0.01

Table IV shows positive correlation of stature with 
hand and foot length. The difference was significant (P< 
0.05).

Discussion
Hand length and foot length has been studied 

extensively in relation to various body measurements but 
very few studies were available to predict the correlation 
between these two variables.6A numberof studies have 
presented the relation between stature, foot lengthand 
foot breadth among different human populations 
utilizing linearand multiple regression equations. Foot 
measurements,such as foot navicular and malleoli 
height were used for the firsttime in Ozaslan et al7 to 
estimate stature and sex. Severalstudies have attempted 
to derive regression equations from measurementsof 
footprints and foot outlines. Although upperextremities 
are not part of this complex, previous research hasshown 
that the dimensions of upper extremities are also 
associatedwith stature to some degree. A number of 
studies on therelationship between hand measurements 
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and stature to calculate population-specific regression 
equations have been reported. It needs to be taken into 
the consideration that the equations derived from one 
population cannot be used for other populations as the 
body dimensions show ethnic variation due to here 
detrained environmental conditions.8 The present study 
was conducted to assess correlation of stature with hand 
& foot length.

In present study mean height of males was 172.3 cm 
and in females was 156.8 cm. We found that mean right 
hand length in males was 18.6 cm and in females was 
16.5 cm, left hand length in males was 18.3 cm and in 
females was 16.2 cm. 

Uhrova et al9assessed the stature, hand length, 
hand breadth, foot lengthand foot breadth of 250 
young Slovak males and females, aged 18–24 years 
by standard anthropometric procedures. The results 
revealed significant sex differences in hand and foot 
dimensions as well as in stature(p < 0.05). There was a 
positive and statistically significant correlation between 
stature and all measurementsin both sexes (p < 0.01). 
The highest correlation coefficient was found for foot 
length in males(r = 0.71) as well as in females (r = 0.63). 
The results of this study indicate thathand and foot 
dimensions can be used to estimate stature for a Slovak 
individual for the purpose of forensic investigation.

We found that mean right foot length in males 
was 28.7 cm and in females was 22.5 cm, left foot 
length in males was 28.3 cm and in females was 22.1 
cm. We found a positive correlation of stature with 
hand and foot length. The difference was significant 
(P< 0.05).Fawzy et al10 included a total 400 healthy 
and normal adult medical students (200 male and 200 
female) between age group 18-25 years with no obvious 
deformities or previous history of trauma to the hands or 
feet. The hand length and foot length of both the sides 
of individuals were measured with the help of sliding 
calipers and spreading calipers respectively and the data 
was analyzed statistically for correlation. Results: The 
correlation between hand lengths and foot lengths found 
to statistically highly significant on both sides in both 
sexes with p value < 0.0001. Correlation coefficients 
between hand lengths and foot lengths were higher for 
females than males.

Conclusion
Authors found a positive correlation of stature 

withlength of hand and foot in subjects.
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Abstract
Background: During puberty, most teenagers’ sexual activities are increasing due to the hormonal changes. 
In this period, adolescents usually begin to approach other individuals of the opposite sex marked by mutual 
recognition of both the advantages and disadvantages of each individual.

Objective: The purpose of this study is to observe the positive and negative impacts of dating experienced 
by junior high adolescents, specifically girls.

Method: This qualitative research used a descriptive phenomenology method. The population was schoolgirl 
registered in the “X” Junior High School in Cipayung Community Health Center, East Jakarta, Indonesia. 
The sample of this study was twelve schoolgirls selected through a purposive sampling technique. This 
study conducted a Focus Group Discussion in order to collect data for this study.

Results: Four themes were identified in this study, namely (1) the meaning of relationship or dating, (2) the 
reasons for dating, (3) the impression of dating, and (4) the expectation in undergoing a relationship.

Conclusion: The findings suggest that health promotion programs can put their effort into preventing 
juvenile delinquency from dating.

Keywords:  Dating, health adolescence, negative impact,positive impact, relationship

Introduction
The adolescence stage starts from 10 to 13 years old 

or considered secondary school students. During this 
period, adolescence begins their puberty in which there 
is a transition from childhood to adulthood. Puberty is a 
rapid change in physical maturity, which includes bodily 
and hormonal changes that mainly occurred during 
early adolescence. Moreover, puberty is marked by the 
maturity of the reproductive organs.1

Biology changes in puberty contribute to the 
increasing integration of sexuality into attitudes and 
behavior in pre-adulthood.1 Teenage girls will fully 
attempt to become fully-grown women, while boys will 
try their best to become men as best as they can. The 
girls usually will behave affectionately, sensitively, 
attractively, and speak smoothly, while the boys usually 
will behave in assertive, arrogant, cynical, and aggressive 

ways because they realize such behaviors can boost their 
sexuality and attractiveness. Teenage sexual activity 
also increases along with the occurrence of hormonal 
changes during puberty.

Adolescents normally begin to know about dating 
during this period. Dating is an activity of identifying 
and familiarizing two individuals of the opposite sex 
characterized by the recognition of both the advantages 
and disadvantages of each individual.2 A survey on 
adolescent reproductive health finds that Indonesian 
adolescents’ first date is commonly at the age of 12 
years old.3 Dating is a term to describe two adolescence 
individuals associated with a high level of affectionate.4 
Dating is synonymous with premarital relationships 
though the assumption is not entirely correct. Most 
people are thinking of dating as a period of identifying 
each other, knowing, and acknowledging each other 
before.
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There are two types of dating, namely, healthy 
and unhealthy dating. A healthy relationship ideally 
may affect each individual’s physical, psychological 
condition, and social needs. Meanwhile, unhealthy dating 
involves any sexual encounters or activities, including 
kissing, necking, stroking, and sexual intercourse. 
Today, the dating behavior is quite distressing as well 
as increasingly permissive. There are also 92% of 
adolescents reportedly holding hands while dating. 82% 
of adolescents have kissed, while 63% of adolescents 
have caressed each other. These behaviors lead them 
to sexual interaction.3 Each teenager has different 
perspectives to dating; some follow the trend, some are 
plain curious, where some admit as being in love.

Material and Method
The research is qualitative with the phenomenological 

approach. Data was collected after passing the ethical 
test from the Polytechnic of the Ministry of Health 
Jakarta III. The data collection strategy employed in 
this study was an in-depth interview. Participants were 
twelve subjects, carefully selected using the purposive 
sampling technique. Criteria include: girl students of 
junior high within the cluster of Puskesmas Cipayung, 
East Jakarta, aged between 12-15 who have never been 
dating and a relationship for at least one month, showed 
consent of full involvement, as well as be able to share 
their dating experiences in Bahasa Indonesia.

The Colaizzi approach was used in the data analysis 
with the steps as follows: (1) describing the to be 
studied phenomena; (2) collecting descriptions of the 
phenomena through participant interview process; (3) 
analyzing all participants’ responds as well as identifying 
keywords through screening of significant participant 
statements with the phenomenon under study; (4) 
finding the meaning of each keyword; (5) organizing the 
meaning that has been identified into several themes; (6) 
integrating all research results into narratives.

Fundings: Data analysis found four themes related 
to the teenage girls’ experience of dating in junior high 
school. The themes are the participants’ view on dating, 
reasons for having a boyfriend, the impact of having a 
boyfriend, and expectation in having a boyfriend.

Participants’ Views on Dating: All participants 
revealed that boyfriends are close friends whom 
they like and love. Participants’ understandings 
are illustrated as follows:

“I’d say boyfriend is one’s closest friend ...” (P1, 
P2, P3, P10)

“A boyfriend is a guy we like ...” (P2, P4, P6, P9, 
P11)

“For me, a boyfriend is someone who is really nice, 
and care about me...” (P5, P8, P11)

“A boyfriend is when we like a guy, and that guy 
likes us back...” (P7, P10, P12)

Most participants interpreted her boyfriends as 
close friends, someone whom she likes, and she cares. 
These interpretations are similar to the term indicated 
in the Bahasa Indonesia Dictionary, where boyfriend (or 
girlfriend) is a close friend of the opposite sex and has a 
relationship based on love. This definition is similar to 
the findings which revealed that a girlfriend or boyfriend 
is a close friend who loves and cares. The emergence 
of affection in the opposite sex among adolescents and 
curiosity to try something new. Among adolescents 
today, it is no longer an out of bounds thing to explore a 
special relationship commonly referred to as ‘dating’.5

The term dating is identical with love and affection. 
Both are considered as stimuli or motives for dating. The 
term love in the Bahasa Indonesia Dictionary, which 
is interpreted as; dear really; very love; captivated; 
(between men and women); Eager to; very hopeful; 
miss; kl distressed (worried). Implicitly the meaning of 
the word is difficult to pin down into its true meaning. 
This difficulty is related to love as an emotion. Various 
emotions, such as fun, scary, sad or something else 
will arise when you feel love. Besides being difficult 
to define, the word love is also difficult to measure. 
So both love and love have interrelated meanings, 
like interpreted love and love interpreted like, where 
adolescents pour out love and love earlier in dating 
activities . Boyfriends become a very proud identity, 
teenagers will be proud and confident if they already 
have a boyfriend. Conversely teenagers who do not have 
a boyfriend are considered less sociable and outdated. 
Therefore, looking for a girlfriend among adolescents is 
not only a biological need but also a sociological need, 
so it is not surprising, that now the majority of teenagers 
already have a special friend called “PACAR”.

Reasons to Have a Boyfriend: Almost all 
participants understand the reason for having a 
boyfriend, that is, as a place for sharing and encouraging. 
The participant statement describing the participant’s 
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understanding of the reasons for having a boyfriend is 
as follows:

“A good boyfriend, I think, for instance, whenever I 
feel tired, he’s kinda the go-to place to let all the burden 
out. Fed up with things at school? Friends? He’s the 
place to be. Got upset? Then again, he kinda lightens me 
up... “(P4, P5, P7, P8, P9, P10, P11, P12)

Participant go an a date for a number of reasons, e.g, 
a boyfriend is where she seeks encouragement. Reasons 
having boyfriend proposed b ome experts are media 
socialization where the dating helping interaction will 
occur, telling each other as friends with other people.1 
Teenage dating has become trendy. Teenagers who 
do not date are seen as less sociable or romantically 
outcast, thus among teenagers, going on a date is rather 
a necessity.

The reason why many teenagers date is the need for 
a friend to talk personal things with and to seek someone 
who might help them solve problems is substantial. It’s 
not uncommon for some teenagers to get into dating from 
a talk. Teenagers share with each other the problem they 
experienced and give each other pieces of advice. This 
leads to a connection, where eventually a more serious 
relationship ensued. The presence of a significant other 
helps to ease the burden, solve problems, kill boredom, 
and straighten mind. He may also help to keeps her life 
motivated and managed so as to add more meanings to 
her life.1,11,12

There were several causes of adolescent dating, 
including the influence of the globalization era that 
facilitated information from anywhere that could be 
received quickly including information on adolescent 
relationships, weakened environmental control, shifting 
family values and functions, lack of parental attention and 
reduced communication in the family, decreased ability 
of perception and interception of religious and cultural 
values, lack of directional method of sexual education 
for adolescents, and the high desire of adolescents to try 
something new.6

Teenagers tend to shut parents and feel more 
comfortable talking about problems her and ask for 
opinions to friends or peers. Teens who begin to close 
in the elderly affect social attitudes and teenagers as if 
separated from the supervision of parents. These teens 
will be more comfortable and listen more to what their 
peers say than to listen to what their parents say.This is 

in line with research into factors relating to the behavior 
of adolescent mining areas, namely family, peers and 
school transitions.7 

Teenagers think that their peers could understand 
them better. They believe that parents do not know what 
they wanted. To them, parents often restrict them from 
doing everything they want. Teenagers dislike control; 
they are in an age of experimenting where they like to 
try new things. This is coherent with the study that there 
is an effect of education using audiovisual media and 
leaflets on improving the knowledge and attitudes of 
overweight adolescents wherein engaging information, 
to adolescents, is easier for them to learn, follow and 
imitate.8

Impact of Having a Boyfriend: Almost all 
participants understand the effects of dating. The 
participants accounted as follows:

Negative Impact: “Sometimes, I feel annoyed by 
him, he is so unpredictable... so irritating” (P2, P8)

“My boyfriend can be bothering. At one time, all of 
a sudden he held me, I went silent, and then kissed me. 
I was afraid by that time since kissing is forbidden”(P4, 
P9, P11)

“We often argue, because he won’t let me hanging 
with other boys. Since then, I had to tell him where I was 
going, so frustrating. He drives me crazy sometimes”(P1, 
P5, P12)

Positive impact: “... going to school becomes more 
exciting” (P3, P6, P7)

“... having a boyfriend makes me want to achieve 
good scores” (P10)

These participants’ accounts are coherent with study 
in which he reveals several positive and negative impacts 
of dating, including:6 1) an individual’s life achievement 
can be accomplished depending on someone gets support 
and enthusiasm from a boyfriend, on the contrary 
achievements will decrease if there are problems that are 
quite heavy and interfere with concentration in learning, 
2) Association with peers can be more widespread or 
vice versa narrows. Relationships will be narrowed when 
a pair of lovers spend more time together. The longer a 
person will depend on his partner and close themselves 
from the association of other friends, 3) Dating affects 
the type of activity in filling spare time. Activities to fill 
spare time can be more varied if the dating activities are 
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carried out with things such as joint sports, gardening, 
raising animals and so on .

Moreover, 4) A date can give a sense of security, 
calmness, and comfort. Emotional relationships that 
form in dating will lead to a feeling of security, and 
comfort if gone well. However, if feelings of comfort 
and security are received through merely physical 
intimacy then what arises is not love but lust. Thus 
the need for a work to limit themselves, and 5) Stress. 
Differences in characteristics will make the relationship 
with a girlfriend sometimes faced with problems that 
can make us stressed because of thoughts that are too 
excessive for the relationship being lived. There are 26% 
of junior high school students who have ever engaged 
in sexual activities. This is due to the lack of proper sex 
education and the youth’s own curiosity from seeing or 
reading from the internet.9

The expectation of Having a Boyfriend: All 
participants expressed their expectation of having a 
boyfriend. Some participants stated their expectations 
would be able to maintain relationships, which could 
make themselves a better individual. The description of 
the participant’s expectations can be seen as follows:

“I hope it’ll last longer... we could be more mature 
...” (P1, P2, P5, P6, P7, P8)

“... if possible, I hope we can get married later” 
(P3, P4)

“I hope my boyfriend can make me a better 
person...” (P5, P7, P9, P10, P11, P12)

To support the previous notion, revealed eight 
dating functions, namely 1) Dating as a recreational 
period, 2) Dating as a social status and achievement, 3) 
Dating as social needs, 4) Dating as a vessel in fulfilling 
intimacy, 5) Dating as a normative adjustment, 6) Dating 
as individuals’ expression, 7) Dating as an identity 
development, and 8) Dating as a period of choosing a 
potential life partner.10Adolescent’s pattern of thinking 
revolves around the fact that they are invincible and 
invulnerable13.

Conclusion
The reasons for having a boyfriend are to share 

feelings and to encourage each other. The positive 
impacts of dating or having a boyfriend are: improved 
learning achievement, expanded social needs and 
connection, improved adulthood development, getting 

more connected with each other. Meanwhile, the 
negative impacts of having an unhealthy relationship are 
damaged learning achievement and limited opportunities 
for social connections. In general, dating may limit 
social interaction with a strong stigma on sexual 
activities while dating and highly correlated to severe 
stress. Adolescents expect to be able to maintain their 
relationships longer and to be a better self in the future.

The school has adopted preventive and promotive 
activities that can improve the students’ health status and 
may prevent them from juvenile delinquency as the result 
of unhealthy dating. Family is encouraged to maintain 
communication between parents and their children, for 
the children can be more open and more comfortable 
with their families. Family can also give education and 
understanding of religious matters to present to children 
about religious rules and laws. Health professionals 
must also improve health promotion activities for 
adolescents, especially in sexual misconduct. Further 
study may proceed empirically on the effectiveness of 
health promotion programs for adolescents to determine 
the successes and obstacles in the implementation of the 
program.
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Abstract
Background: One contributing factor of deaths due to uncontrolled hypertension is dietary disobedience 
because food affects blood pressure. Thus, Dietary Approach to Stop Hypertension for Indonesian (DASHI) 
is recommended, because it can control blood pressure in hypertensive patients.

Objectives; This study aims to investigate the impact of DASHI diet adherence on systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) changes in hypertensive patients.

Material and Method: We performed a longitudinal study from May to September 2017 using primary 
data and non-random sampling method with purposive sampling. The data on blood pressure, food intake, 
physical activity, medication adherence, stress levels, smoking habits, routine blood pressure checks and 
routine weighting habits was collected via interviews, questionnaires and measurements.

Result: For SBP, the first- and second-month average measurement in non-adherent respondents of the 
DASHI diet was 145.68 and 148.82 mmHg, respectively. Conversely, the third-month average measurement 
in obedient respondents was 137.88 mmHg. For DBP, the first-, second- and third-month average measurement 
in non-adherent respondents was 88.61, 87.84 and 84.48 mmHg, respectively.

Conclusion: This study establishes a difference in SBP and DBP changes depending on the DASHI 
diet compliance based on the comparison of measurement results, including the first- and second-month 
measurement compared to third after controlling smoking and medication compliance covariates.
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Introduction
In Indonesia, a high incidence of hypertension 

is a major health-related challenge mostly found in 
primary health care. In 2013, Riskesdas reported that 
hypertension is one of the health-related problems with 
a high prevalence of 25.8%. In urban communities, 

such as Bogor, hypertension is mostly attributed to 
lifestyle. A study in Bogor revealed that the incidence 
of hypertension based on the sodium consumption was 
affected by the high consumption of fat and sugar, lack of 
vegetable consumption and physical activity, increasing 
age, sex (male) and the severity of smokers.1 This 
unhealthy lifestyle in hypertensive patients results in 
uncontrolled hypertension and eventually death. About 
40% of deaths caused by hypertension are out of control, 
and patients are unaware of their hypertensive condition. 
Regular administration of anti-hypertensive drugs and 
modification of their lifestyle is recommended.2 Of note, 
uncontrolled hypertension is a measurement performed 
on patients who receive anti-hypertensive treatment 
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with SBP and DBP>140 mmHg and >90 mmHg, 
respectively, based on an average of three measurements 
at different examinations.3Reportedly, the management 
and control of blood pressure in hypertensive patients 
can be executed by treatment and triggering some strict 
lifestyle changes.4

Several studies of the Dietary Approach to Stop 
Hypertension (DASH) intervention revealed that 
lifestyle changes could be a factor in decreasing blood 
pressure in hypertensive patients.5 Thus, this study aims 
to investigate the impact of DASHI diet adherence on 
SBP and DBP changes in hypertensive patients.

Method
In this longitudinal design study, we collected 

data for each variable at ≥2 specific time-points. Data 
collection was performed at Tegal Gundil Health Center, 
Bogor Utara sub-district, Bogor, on five periods, from 
May to September 2017.Sampling was performed using 
non-random sampling method with purposive sampling. 
We selected this method based on the study population 
that fulfilled the inclusion criteria. The number of subjects 
in this study (n = 96) fulfilled the minimum sample size 
evaluated according to the different hypothesis test of 
two proportions. The selection of the study sample was 
based on eligible subjects meeting the inclusion criteria 
of hypertensive patients who routinely controlled their 
condition for the last 6 months and aged 25–65 years. 
We collected data by interviewing respondents directly 
using the provided instruments. Data collection included 
questionnaires about respondents’ characteristics, 
interviews about physical activity, stress level, smoking 
habit, routine blood pressure measurement, weight 
weighing and medication adherence. Patients’ blood 
pressure was measured using a sphygmomanometer, 
whilst data on compliance was obtained via interviews 
of respondents based on the questionnaire and Semi-
Quantitative Food Frequency Questionnaire. Further, we 
analysed data using repeated measures ANOVA test and 
multivariate analysis covariance GLM (MANCOVA).

Repeated measures ANOVA was used to determine 
the DASHI diet compliance by comparing differences 
in the SBP and DBP over time in hypertensive patients, 
namely in the DASHI diet group and those who did 
not comply with the DASHI diet. Conversely, GLM 
MANCOVA was used to determine the effect of DASHI 
dietary adherence on differences in the SBP and DBP 
after adjusting for the influence of covariate variables.

Results
1.	 SBP and DBP Based on Three Measurements: 

The three measurements of the SBP revealed that 
the highest and lowest average blood pressure 
was 148.41 and 138.96 mmHg in the second- and 
third-month, respectively. The repeated measures 
ANOVA at 95% confidence level obtained p 
value of 0.000 or <0.05, suggesting a change in 
the SBP at three measurements. For DBP at three 
measurements, the average lowest and highest DBP 
were found to be 84.24 and 87.80 mmHg in the 
third- and first-month, respectively.

2.	 SBP and DBP at Three Measurements Based on 
the DASHI diet compliance: The SBP examination 
revealed that 52 respondents were quite obedient to 
the DASHI diet and were 44 were not. The average 
SBP measurement in non-compliant and compliant 
respondents of the DASHI diet was 145.68 and 145, 
148.82 and 148.06 and 140.23 and 137.88 mmHg in 
the first-, second- and third-month, respectively. 

	 The DBP examination revealed that 52 respondents 
were quite adherent to the DASHI diet, whereas 44 
were not. The average DBP measurement of non-
compliant and compliant respondents on the DASHI 
diet was 88.61 and 87.12, 87.84 and 85.90 and 84.48 
and 84.04 mmHg in the first-, second- and third-
month, respectively.

3.	 Pairwise Comparisons Test: The difference 
between the first- (145.31 mmHg) and second-
month (148.41 mmHg) SBP measurement was 
not statistically significant (p > 0.05), with a 
blood pressure increase of 3.094. Conversely, the 
difference between the first- (145.31 mmHg) and 
third-month (138.96 mmHg) SBP measurement 
was statistically significant (p < 0.05), with a blood 
pressure decrease of 6.354. Further, the difference 
between the second- (148.41 mmHg) and third- 
(138.96 mmHg) SBP measurement was statistically 
significant (p < 0.05), with a blood pressure decrease 
of 9.448.

	 The first- (87.8 mmHg) and second-month (86.72 
mmHg) DBP exhibited no statistically significant 
difference (p > 0.05), with a blood pressure decrease 
of 1.01. Additionally, the first- (87.8 mmHg) and 
third-month (84.24 mmHg) DBP was significantly 
different (p < 0.05), with a blood pressure reduction 
of 3.563. Further, the difference between the second- 
(86.72 mmHg) and third-month (84.24 mmHg) DBP 
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measurement was significant (p< 0.05), with a blood 
pressure reduction of 2.552.

	 Overall, there was no effect of the DASHI diet 
compliance (quite obedient and disobedience) on 
differences in the SBP and DBP (p > 0.05; Table 1).

	 The effect of DASHI diet compliance on the 
measurement of the first-month SBP (145.34 
mmHg) compared with second-month (148.4 
mmHg) revealed no significant difference (p > 
0.05), with a blood pressure increase of 3.097 (Table 
2). The effect of the DASHI dietary adherence on 
the first-month SBP measurement (145.34 mmHg) 
compared with the third-month (139.05 mmHg) 
revealed significant differences (p < 0.05), with a 
blood pressure decrease of 6.285. Further, the effect 
of the DASHI diet compliance on second- (148.438 
mmHg) and third-month (139.05 mmHg) SBP 
revealed significant differences (p < 0.05), with a 
blood pressure decrease of 9.382.

	 The effect of the DASHI diet compliance on the first- 
(87.86 mmHg) and second-month (86.87 mmHg) 
DBP revealed significant differences (p > 0.05), with 
a blood pressure reduction of 0.992. Additionally, 
the effect of the DASHI dietary adherence on the 
first- (87.86 mmHg) and third-month (84.25 mmHg) 
DBP revealed significant differences (p < 0.05), 
with a blood pressure reduction of 3.607. Further, 
the effect of the DASHI dietary adherence on the 
second- (86.87 mmHg) and third-month (84.25 
mmHg) DBP revealed significant differences (p < 
0.05), with a blood pressure decrease of 2.615.

4.	 MANCOVA Test: The MANCOVA GLM analysis 
revealed an effect of DASHI diet compliance 
on differences in SBP after covariate control of 
smoking habits (p < 0.05; Table 3). Further, we 
observed the effect on DBP differences after 
covariate compliance with medication and smoking 
habits (p < 0.05; Table 4).

Table 1: Pairwaise Comparisons Test Based on DASHI Diet Compliance

Blood Pressure DASHI dietary compliance Mean p-value
95%CI

Min Max
Systolic Disobedience 144.909 0.661 -4.439 6.692

Quite obedient 143.647 -6.692 4.439
Diastolic Disobedience 86.977 0.334 -1.349 3.931

Quite obedient 85.686 -3.931 1.349

Table 2. Pairwaise Comparisons Test Based on Diet Compliance DASHI On Each Measurement Variance

Blood pressure Mean p-value 95%CI
Min Max

Systolic 
1 2 -3.097 0.106 -6.861 0.667

3 6.285 0.002 2.408 10.161
2 1 3.097 0.106 -0.667  6.861

3 9.382 0.000 6.140 12.624
3 1 -6.285 0.002 -10.161 -2.408

2 -9.382 0.000 -12.624 -6.410
Diastolic

1 2 0.992 0.301 -903 2.888
3 3.607 0.000 1.925 5.288

2 1 -0.992 0.301 -2.888 0.903
3 2.615 0.003 0.923 4.306

3 1 -3.607 0.000 -5.288 -1.925
2 -2.615 0.003 -4.306 -0.923
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Table 3: Mancova Test SBP

Covariate Variable B P-value
95% CI

Min Max
Smoking Habit Systolic1 -4.405 0.146 -10.374 1.563

Systolic 2 -5.872 0.015 -10.580 -1.165
Systolic 3 -1.603 0.494 -6.232 3.027

Table 4: Mancova Test DBP

Covariate Variable B P-value
95% CI

Min Max

Compliance with medication
Diastolic 1 4.658 0.022 .685 8.631
Diastolic 2 5.146 0.017 .923 9.369
Diastolic 3 1.406 0.280 -1.161 3.974

Smoking habits
Diastolic 1 -7.821 0.006 -13.304 -2.337
Diastolic 2 -4.432 0.134 -10.260 1.396
Diastolic 3 -2.494 0.166 -6.037 1.050

Discussion
The DASH diet is low in saturated fat and 

cholesterol. This diet is recommended by the American 
Heart Association to lower the blood pressure based 
on the results of a study assessing a clinical approach 
to investigate the effect of food consumption on blood 
pressure in subjects 22 years with the systolic blood 
pressure <160 mmHg and diastolic 80–95 mmHg 
in America. The results of this study revealed an 
average systolic and diastolic drop of 6 and 3 mmHg, 
respectively, in the DASH diet group, whilst in those 
receiving a diet rich in fruit and vegetables, the systolic 
and diastolic pressure dropped by 3 and 2 mmHg, 
respectively.6DASHI is a modification of DASH 
regarding the type and frequency of food and the amount 
of energy given. Compared with the DASH menu, 
the DASHI menu differs in the types of food, namely 
carbohydrate sources, generally derived from rice, 
vegetables derived from those available in the area and 
fat derived from oil and coconut milk; it emphasises on 
vegetables and fruits and consumption of low-fat milk.7

In this study, the diet compliance variable was 
measured using DASHI based on the Harahap study in 
2009, which was assessed based on scoring, followed 
by categorisation into quite obedient and less obedient. 
According to the WHO, dietary compliance in developed 
countries is an average of 50%, whilst for developing 
countries, it is lower. This study indicated that of 96 

respondents, 54% sufficiently adhered to the DASHI 
diet and 45.8% were not compliant, revealing that the 
number of respondents less obedient and relatively 
obedient to the diet is not quite different.

This study assessed how dietary adherence affects 
changes in SBP and DBP differences at three time-
points. We found no significant differences between diet-
compliant and non-diet-adherent groups with a decrease 
in the SBP and DBP (p > 0.05). Conversely, comparison 
of first- and second-month measurements and second- 
and third-month measurements exhibited differences in 
the SBP and DBP. Some studies indicated a favourable 
effect of reducing the SBP and DBP in adults on DASH 
diet. Despite variations in blood pressure reduction rates 
in different subgroups, the consumption of DASH diet 
resulted in a reduction of 6.74 mmHg in SBP and 3.54 
mmHg in DBP amongst adherents.8

The distribution of plots in this study of hypertensive 
patients quite adherent to the DASHI diet was better in 
lowering SBP and DBP. Some studies have suggested 
that a combination of DASH diet with sodium reduction 
or weight loss exerts a marked effect on the blood 
pressure reduction. This effect was observed in stage 1 
hypertensive patients in African–American populations.9

In this study, most respondents had a healthy lifestyle, 
such as avoiding smoking, monitoring blood pressure 
and regularly weighing, accounting for considerable 
blood pressure differences at each measured time-point. 
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However, the SBP in the first- and second-month had 
increased, which could be attributed to the high-sodium 
consumption habits of respondents. In the second-month, 
the examination was a transition after that the Eid al-Fitr 
ceremony, increasing the likelihood of dietary changes 
at that time. Based on studies in Asia, the prevalence of 
increase in the SBP correlates with an increase in body 
mass index and waist circumference.10

Studies in Chinese and Korean women suggested 
that abdominal obesity, which is based on the waist 
circumference, markedly correlates with an increase in 
the SBP. Additionally, several factors can increase the 
SBP, one of which is sleep quality.11 Respondents in 
this study had overweight BMI, and most respondents 
who experienced moderate stress had difficulty sleeping 
(poor sleep quality).

Most respondents (85 patients) in this study were 
non-smokers because they were well aware of hazards 
of smoking through media and counselling by public 
health workers. Covariate factors in this study that 
affected differences in the SBP and DBP to the DASHI 
diet compliance in hypertensive patients are smoking 
habits. Cigarettes contain substantial nicotine, tar, 
carbon monoxide, which are very dangerous and can 
enter and damage the lining of the endothelium in the 
blood vessel wall, ultimately causing hypertension. A 
study reportedmale and female smokers exhibited high 
SBP and DBP than non-smokers.12

Adherence to medication also affects the blood 
pressure control in hypertensive patients. In this study, 
74% of respondents did not adhere to the medication 
given by health workers. Most patients do not consume 
the medication regularly and only take drugs if there are 
symptoms, accounting for uncontrolled blood pressure 
in hypertensive patients.

In conclusion, this study establishes differences in 
the SBP and DBP at three measurements. Overall, dietary 
compliance (DASHI; quite obedient and disobedience) 
exerts no effect on differences in the SBP and DBP. 
However, effects of DASHI diet compliance were noted 
on differences in the SBP and DBP on blood pressure 
measurements in the first-and second-month compared 
with the third.

Conclusion
There are differences in SBP and DBP on 3 

measurements. Overall there is no effect of diet 

compliance (DASHI) (quite obedient and disobedience) 
on differences in SBP and DBP with p-value> 0.05. There 
is effect of diet compliance (DASHI) on differences in 
SBP and DBP measurements the first month compared 
to the third month with a p-value <0.05, and the second 
month’s blood pressure compared to the third month 
with p-value <0.05

Multivariate test results showed that there were 
differences in SBP on DASHI diet compliance after 
being controlled by smoking covariates, and there 
were differences in DBP on DASHI diet compliance 
after control of compliance covariates medication and 
smoking.
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Abstract
Context: According to WHO, obesity or overweight are risk factors of psychological disorders and quality 
of life deterioration.

Objective: Evaluating the impact of overweight on body image and self-esteem in a population of Moroccan 
adolescents and adults.

Method: The study was carried out on 288 subjects (150 men, and 138 women), aged on average 34,86±0,82 
years [15 -76]. Over weight was measure dusing the Body Mass Index (BMI), body image was evaluated 
using the Physical Appearance Comparison Scale (PACS), and self-esteem was evaluated using the 
Rosenberg Self-Esteem Scale (RSES).

Results: 43,28 % (n= 103) of subjects had a normal body weight, 25,63% (n=61) were overweight and 
16,81% (n=40) were obese. 66,67% (68/102) of over weight subjects reported having compared their 
physical appearance to others. However, 60,46 % (78/129) of thosewith normal BMI also reported having 
compared their appearance to others some times or often. Among obese subjects, 73,68% (42/57) tend to 
compare their physical appearance to others some times or often. In terms of self-esteem, 85,3% (n=209) 
have a low to verylow self-esteem, 13,1% (n=32) have a moderate self-esteem and 1.6% have a high self-
esteem. However, only 15,13% (28/185) of subjects with normal BMI had a moderate to high self-esteem.

A negative correlation was found between PACS and RSES (r= -0,139) and statistically significant 
correlations were found between BMI and both PACS (r= +0.125) and RSES (r= -0.189).

Conclusion: Consequently, it is recommended to establish multi-disciplinary programs for management of 
over weight among adolescents and adults, to mainstream the care received and reduce the pressure they 
experience.
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Introduction
 According to WHO (2016), obesity is considered 

a chronic disease due to its negative impact on general 
health. In adults, there are reference values to define 
overweight and obesity, according to the value of the 
Body Mass Index (BMI). We talk about overweight 
when BMI is greater than or equal to 25 kg/m2, and about 



2098  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

obesity if BMI isgreaterthan or equal to 30 kg/m21. Age 
and sex are alsotakenintoaccountwheninterpreting BMI2 
values. The prevalence of overweight and obesityamong 
adolescents has doubledworldwidesince the end of the 
seventies up untilbeginning of the first decade of 2000.

Obesity can cause severalpsychologicalimpairments 
like low self-esteem and body image3

Dissatisfaction: The psychologicaldistressamong 
obese subjectsisoftenlinked to social stigma, lack of self-
esteem and dissatisfaction with body image. Manystudies 
have demonstratedthatoverweight or obese adolescents 
are at higherrisk of developinglow self-esteem, body 
image issues and low performance in social and sport 
activitiesleading to a lack of socializing4-7.

Body image islinked to the individual’s perception 
of hisown body, influenced by the socio-cultural 
contextwherehe grows8. It issubject-specific and 
impacts self-esteem9 significantly. Self-esteem and 
the physicalelementitislinked to are indicators of 
individuals’ mental health9. This health issue may 
have seriouspsychological and social consequences 
on adolescents’ school performance and the way and 
frequency of their social interactions, whichmay last till 
theiradult life 10.

Material and Method
Study Sample: The studywascarried out on 288 

participants (n=288), 51,9% (n=150) males, and 47,8% 
(n=138) females. The averageageamongsubjectsis 
34,86 ± 0,82 years [15,76]. It wascarried out in big 
Moroccancitiesex.:Tangier, Rabat, Casablanca, Fez, 
Marrakech, Agadir and Oujda, the studysample has 
been selectedrandomly to ensurehomogeneity and 
representativity.

Method: The studyused BMI, defined as ratio of 
weight in kilograms by the body area in square meters 
(kg/m2). According to WHO body weight classification, 
for normal body weight, BMI is 18.5-25 kg/m2, for 
overweight BMI is 5-30 kg/m2, and for obesityitis ≥30 
kg/m2.

Furthermore, the studyused the 5-items 
Physical AppearanceComparisonScale (PACS), 
whichassesses the tendency of individuals to 
compare theirphysicalappearance in five social 

situations. Subjects report how oftenthey compare 
theirphysicalappearancewithothers on a scale of 1 to 
5:where 1 meansnever and 5 meansalways. Total scores 
range from 5 to 25, wherehigher scores indicate a 
strongtendency to compare one’sappearancewithothers.

In addition, the impact of obesity on self-perception 
wasmeasuredusing the Rosenberg scale of self-esteem 
(Rosenberg 1965), whichmeasuresoverall self-esteem. 
It comprises tenstatements to whichsubjectsneed to 
express theirlevel of agreement on a scalesimilar to 
“Likert” scalefrom 1-4, where 1 means “totallyagree”, 
to 4 meaning “totallydisagree”.

Statistical Analysis: To verify the participants’ 
understanding of the test’selements, a preliminary one 
wascarried out on twelvesubjects, no aberrations noted. 
The validity of the criterion of simultaneity of the 
PACS and the self-esteemwasstudied by analyzingtheir 
association with the BMI.

Data collectedwereanalyzed by SPSS (ver.20). 
Resultswereexpressed in average± standard deviation 
(SD) for quantitative variables, and in frequency for 
qualitative variables. Multiple correlations analyses 
werecarried out like X^2test with 5 % error and ANOVA 
(one way).

Results
Socio-demo graphic and anthropometric 

characteristics: The studywascarried out with 288 
subjects, 52,8% (n=150) are males, and 47,9% (n=138) 
are females. Averageageamong males is 33,5±1,09 years 
[16,76], and amongwomenis 35,79±1,20 years [15,71]. The 
test of Fisher hasn’tdemonstrated a significantdifference 
in agebetweengenders (Fisher=1,98; p<0,16). The 
distribution per age groups shows that 63,2% (n=182) 
are adults, and 36,8% (n=121) are adolescents (15-25 
y.o). The distribution per schoolattainment shows that 
58% (n=167) are universitygraduates vs. 42% (n=121) 
reachingsecondaryschool. However, across all single 
subjects, 52,19% are adolescents and 45,05% are adults.

The average BMI of participants is 26,04±6,30, 
[15,61:75,12]. The difference of average BMI 
acrossgender groups isstatisticallysignificant, (males; 
24,68±4,92 vs. females; 27,53±7,10); t (286) =3,98, 
p<0,000) (Table 1).
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Table 1: Sociodemo graphic and an thropometric 
characteristics of participants

Variable Value
Sample 

size 
(N=288)

Percentage

Gender
Male 150 52,1

Female 138 47,9

Level of studies 
attained

Secondary 121 42
Graduate 167 58

Age category
Adolescent 106 36,8

Adult 182 63,2

BMI
Normal 129 44,79

Overweight 102 35,42
Obese 57 19,79

Study of the Physical Appearance Comparison 
Scale: The distribution of scores per percentiles, shows 
that 34,7% (n=100) of subjects have answeredrarely or 
never to the statement of “I compare myappearance to 
the appearance of others”, while 43,1% (n=124) have 
answeredsometimes, and 22,2% (n=64) answeredoften.

The tests of Chi Square show statisticallysignificant 
associations between the PACS and variables like:sex, 
highestlevel of studiesachieved, age and BMI, for which 
the p-values are respectively: (p<0,66) (p<0,047), 
(p<0,032) and (p<0,013).

From the point of view of the level of studiesachieved, 

the rate of people havingreachedsecondaryschool, 
and thosewithuniversitydegreeswho have 
reportedthattheyoften compare theirappearance to others 
are respectively 26,45% and 19,16%. Amongstthosestudy 
participants whoreportedcomparingtheirappearance 
to othersonlysometimes, 35,54% have 
reachedsecondaryschool vs. 48,50% who are 
universitygraduates.

In terms of age group, among adolescents (n=103), 
51,46% reportedcomparingtheirphysicalappearance to 
otherssometimes, while 22.33% reporteddoingitoften. 
However, amongadults (n=179) 21,23% 
reportedcomparingtheirphysicalappearance to 
othersoften vs, 39,11% of thosewhodiditsometimesonly. 
With regards to the distribution of PACS and BMI, 
the Chi square test confirmed a significant association 
betweenboth variables (Chi square=8,45; 51,46%). Indeed, 
the rates of overweight and obesityamong participants 
whoreportedcomparingtheirphysicalappearance to 
othersoften, are respectively 19,61% and 35,09%. 
Although 47,6% of overweight participants and 38,6% 
the obese have reported doing it only some times, the 
tendency to compare one’s physical appearance to 
others is much more accentuated among obese subjects 
(73,68%) than among over weigh tones (66,67%). Now, 
among obese subjects (n=57), 14 females and 7 males 
reported comparing their physical appearance to others 
often, while among those who reported doing it some 
times, 13 were females and 9 were males (Table 2).

Table 2: Association of the PACS score withsex, level of studiesattained, age and BMI

Variable

PACS Score
“I compare myphysical appearance to others”

Total  (p value)

Rarely Sometimes Often
(n=100) (n=124) (n=60)

Sex
Male 54 64 32 150 0,12

(p<0,66)Female 46 60 32 138

Level of studies 
achieved

Secondary 46 43 32 121 5,45
(p<0,047) *University 54 81 32 167

Age
Adolescent 28 53 25 106 4,58

(p<0,032) *Adult 72 71 39 182

BMI
Normal 51 54 24 129 8,46

(p<0,013) *Overweight 34 48 20 102
Obese 15 22 20 57

*: Significant difference with 5% margin of error
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The study of Rosenberg scale of self-esteem 
(RSES): The distribution of scores obtained shows that 
85,3% (n=209) had a low to verylow self-esteem,13,1% 
(n=32) had a moderate self-esteem and 1.6% (n=4) 
had a high self-esteem. The Chi-squared test shows a 
significant association between self-esteem and variables 
like:level of studiesachieved and BMI, with p-values 

(p<0,016) and (p<0,023) respectively. Indeed, 90,78% 
of subjectshadachieveduniversitystudies vs. 77,88% 
whohadreachedsecondaryschool, all of whichhad a low 
to verylow self-esteem. 85,36% of overweightsubjects 
and 92,85% of the obese had a low to verylow self-
esteem (Table 3).

Table 3: Comparison of the RSES based on sex, level of studies, age and BMI

 Variables
RSES Total N  (p value)

Low Moderate High
(n=209) (n=32) (n=4)

Sex
Male 111 19 3 133 1,14 

(p<0,58)Female 98 13 1 112

Level of studies achieved
Secondary 81 21 2 104 8,30 

(p<0,016) *University 128 11 2 141

Age
Adolescent 81 9 1 91 1,60 

(p<0,45)Adult 128 23 3 154

BMI
Normal 157 27 1 185

11,35 
(p<0,023) *Overweight 35 3 3 41

Obese 13 1 0 14

*: Significant difference with a margin of error of 5%

The correlationanalysis by multiple correlationof variablesinvolved, shows that the PACS 
isnegativelycorrelatedwith the RSES (r=-0,139; p<0,030), demonstratingthatsubjectswith high PACS score have a 
low self- esteem and vice-versa. However, itwasdemonstratedthat BMI ispositivelycorrelatedwith PACS (r=0,125; 
p<0,038) and negativelycorrelatedwith RSES (r=-0,189; p<0,033). Age has not shownanysignificantcorrelationwith 
PACS and RSES, but remains in a significantcorrelationwith BMI with a correlation coefficient of r=+0,337 (p<0,000) 
(Table 4).

Table 4: Multiple correlationsbetween PACS, RSES, BMI and age.

Variables PAC score RSES Score BMI Age

PAC Score
Correlation of Pearson 1 -,139* ,125* -,097

Sig. (bilateral) ,030 ,038 ,106

Score RSES
Correlation of Pearson 1 -,189* ,046

Sig. (bilateral) ,033 ,472

BMI
Correlation of Pearson 1 ,337**

Sig. (bilateral) ,000
Age Correlation of Pearson 1

* The correlation is significant with a p=value of 0.05 (bilateral).

** The correlation is significant with a p=value of 0.01 (bilateral).
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Discussion
This study aimed to explore the 

relationshipbetweenobesity and self-esteem/body image 
amongMoroccan adolescents and adults of bothgenders 
(288 subjects). The rate of obese adolescents in our 
sample reached 9,71%.

However, in Canada and the US data show that more 
than the third of adolescents are considered overweight 
or obese6. The results of this study show a significant 
association between BMI and PACS (r=0,12; p<0,038), 
which explains the direct impact of weight on body 
image, which manifests by comparingone’ physical 
appearance to others.

In addition, men and women differ clearly when 
it comes to self-assessment of their body, on average 
women perceive the mselves more as “fat” than men.

In terms of dissatisfaction with the body image, 
differences between genders are obvious;itincreases 
more among women than men as BMI increases. The 
particular focus of women on their weight comesf rom 
the collective perception of body image among women, 
linking body image satisfaction to slimness11.

Female adolescents are more targetedthan males by 
media, vector of socio-cultural standards and ideals of 
beauty, where the ideal body is the one whichis slim12,13. 
The most unconfident individuals tend to compare their 
physical appearance to others most. Furthermore, the 
resultsconfirm the association between body satisfaction 
and self-esteem (r=0,139; p<0,03). This supported by 
previousresearch, demonstratesthat the level of body 
satisfaction isassociatedwith a high self-esteem14-16 in 
bothgenders. In fact, scientific works which studied the 
correlationbetween body image satisfaction and self-
esteem, confirm the strong association betweenboth, 
regardless of gender or age.

How body isperceivedis at the core of complex 
processes involving self-expression and self-assessment. 
More precisely, self-evaluation is imbedded in a common 
perceptive process, subjacent to self-esteem17.

Manystudiesdemonstratedthat 50% to 75% of 
overweight adolescents exhibitlow self-esteem. 
Significantcorrelationwasfoundbetween PACS and 
RSES amongoverweight adolescents and adults (r=-
0,139). Otherstudiesdemonstrated a disturbed body 
image and self-esteemamongoverweight and obese 
young people18, where adolescents are more susceptible 

of both low self-esteem and body image issues compared 
to those with normal body weight19

Our results suggest that the need to besocially 
accepted, over coming shame, and excessive focus on 
physicalappearance are paramount to improving self-
esteem. Theyclarify to what extent the entourage of 
overweightindividuals can influence their self-esteem, 
theirpsycheand attitudes. These results are of invaluablei 
nterest to social and public health decision makers, to 
improve the mental health of this growing population in 
Morocco.

Conclusion
This studyopened new avenues for a need to 

establishmultidisciplinary programs for obesity 
management, involving the expertise of a variety of 
healthcareprofessionalsbased on the psychological 
profile of each patient. Theysuggestthat the psychological 
dimensions related to body image and self-esteemcould 
condition the individual’srelationships, his social 
acceptation and integration. Body satisfaction seems 
to lead to higher self-esteemamongMoroccanfemales. 
In summary, the existing relation between body image 
and self-esteemdenotes the importance of restoring 
the deficient self-esteem, in body image disorders, 
by establishing an institutional program with a 
wholisticapproach to reconstitute the subjective value 
that obese subjectsassociate to their body.
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Abstract
Introduction: Hospital services are inseparable from the role of a nurse who is demanded to be able to 
provide the best performance. Factors that can improve nurse performance are motivation and self-esteem.

Objective: This study aimed to analyse the factors that can improve the performance of nurses in Mother 
and Child Hospital.

Method: This study used a cross-sectional design and a simple random sampling technique. The calculation 
result involved 295 samples. The independent variables were intrinsic and extrinsic motivation and self-
esteem. The dependent variable was nursing performance. The data was collected using a questionnaire that 
was tested for validity and reliability. The analysis used a multiple linear regression test with a significance 
level of α≤0.05.

Results: The results showed that the educational level related to the age aspect was associated with job 
performance (p=0.035) and that the intrinsic motivation was associated with job performance (p=0.016). 
Extrinsic motivation correlated with job performance (p=0.000).

Conclusion: Intrinsic and extrinsic motivation factors with education level have a good effect on improving 
the performance of nurses. However, the role of the hospital is needed to maintain and improve job 
performance to be even better. It is recommended that nurses increase their educational level by continuing 
school to a higher level.

Keyword:  Intrinsic motivation, extrinsic motivation, educational level, nurse performance.
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Introduction
Nurse performance is vital to quality patient care 

outcomes1,2. Job satisfaction is a global concern because 
of the potential impact on the quality and safety of patient 

care in addition to low job satisfaction is a contributing 
factor associated with nurses leaving their current jobs 
and the profession2,3. The nursing workforce in the 
healthcare sector has a specific structure that cannot 
be ignored and motivation can play an integral role in 
many of the compelling challenges facing the nursing 
profession today. Although nurses’ motivation is a 
significant element of work performance, it is largely 
understudied and a better understanding of motivation 
sources among nurses in Saudi Arabia can give us a 
deeper understanding of motivators that can be utilised 
to preserve and increase the number of national nurses 
in the Saudi Arabia’s nursing workforce.Moreover, 
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motivation can significantly improve the steadiness of 
organisational performance5.

Motivation is important in management. 
Performance levels for motivated employees are higher 
than that for unmotivated ones and vice versa. Intrinsic 
and extrinsic motivations are positively related to nurses’ 
job performance6. Therefore, applying a well designed 
motivating strategy plays a significant role in enabling 
employees to use their skills, expertise, and knowledge 
effectively. Additionally, enhancing employee 
motivation can help maximise employee skills, sincerity, 
punctuality, flexibility, andabrupt response to different 
tasks; as a result of an employee’s high performance 
level, the organisation’s overall productivity level is 
affected positively7.

According to the United States National Center for 
Health Workforce Analysis report in 2012, there are 
approximately 2.9 million nurses currently active in the 
United States. The demand on the nursing profession is 
expected to reach approximately three million in 2025. 
The shortage of nurses in Indonesia is increasing across 
the board and is expected to reach approximately 17.402 
nurses8.

On the positive side, to the extent nurses focus 
more on patients’ accomplishment as a source of self 
worth, they adopted a more autonomy supportive stance, 
however, only when their failure based orientation was 
minimised7. When nurses increase their team-based self-
esteem that a predictor perceives more team trust, which 
improves their motivation or confidence to engage in 
voice behaviour that could be risky in their group6. The 
purpose of this study was to analyse the factors that can 
improve the performance of nurses in Mother and Child 
Hospital.

Method
This study was a descriptive research study that used 

a cross-sectional design. The sample in this research 
consisted of 295nurses of maternal and child hospital 
utilising simple random sampling. The independent 
variables of the research included nurses of maternal 
and child hospital. The dependent variable was nursing 
performance. The instruments used in the collecting 
data were a questionnaire for measuring the involved 

intrinsic motivation was adopted from Winkel (2009); 
Fauzan (2006), for the extrinsic motivation variable, 
was adopted from Amabile (1997); Fauzan (2006), nurse 
performance was adopted from Mathis and Jackson 
(2002), the nurse’s self-esteem was adopted from Wells 
and Marwell (1976); Soegianto (2010). All items of the 
statement were then developed by researchers to suit the 
conditions of the Mother and Child Hospital. The data 
analysis used in this research utilised a multiple linear 
regression test with a significant level of α<0.05.

Results
Table 1: Respondent Demographic Characteristics 

(n=295)

Variable n %

Age

≤ 30 years 34 11.5

31 – 40 years 166 56.3

41 – 50 years 92 31.1

≥ 51 years 3 01.0

Sex

Male 41 13.9

Female 254 86.1

Education Level

Diploma Degree 3 93 31.4

Diploma Degree 4 45 15.3

Bachelor Nursing 112 38.0

Registered Nurse (Ners) 45 15.3

Length of Work

< 1 years 4 01.4

1 – 2 years 49 15.6

3 – 5 years 124 42.0

> 5 years 118 40.0

Multiple Linear Regression Test of the Nursing 
Performance at the Mother and Child Hospital in East 
Java.
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Table 2: The Correlation between Motivation and Self Esteem with Nursing Performance at the Mother and 
Child Hospital in East Java

Sub Variables Category F % p

Age
≤ 30 years 34 11.5
31 – 40 years 166 56.3 0.506
41 – 50 years 92 31.1

Sex
Male
Female

41
254

13.9
86.1

0.275

Education Level

Diploma Degree 3
Diploma Degree 4
Bachelor Nursing
Registered Nurse (Ners)

93
45
112
45

31.4
15.3
38.0
15.3

0.035

Length of Work

< 1 years
1 – 2 years
3 – 5 years
> 5 years

4
49
124
118

01.4
15.6
42.0
40.0

0.945

Sub Variables F % p
Intrinsic Motivation (X1)
Responsible
Achievement
Interest to be a Health Care Worker 
Appreciation 
Opportunity to Developed 

295 100 0.016

Extrinsic Motivation (X2)
Salary as a Health Care Worker 
Physical Conditions 
Supervision/ Schedules
Hospital policy 

295 100
0.000

Sub Variables F % p
Self Esteem (X.3)
self-acceptance 
self-respect
self-confidence

295 100 0.404

This study found that the level of education and 
motivation had a significant correlation in association 
with job performance. Personal factor within the aspects 
of educational level had a significant relationship with 
job performance. The results of this study indicate that 
38% of nurses with educational background bachelor 
degree with good performance, bigger compared to 
the educated diploma (31.4%). As seen in Table 2, the 
value of educational level was 0.035, which means 
that p <0.05. Intrinsic motivation with responsible 
achievement, interest to be health care worker, 
appreciation, the opportunity to developed aspect had 
a significant relationship with performance of nurse. 
It also had a p-value of 0.016, which equals p<0.05. 
Extrinsic motivation within the salary as a health care 

worker, physical conditions, supervision/ schedules, 
hospital policy aspect had a significant correlation with 
job performance with value was 0.000.

Discussion
Educational Level of Job Performance: In this 

study nurse with a Bachelor of Nursing educational 
background had the opportunity to perform better 
than the educational background of SPK / SPR. This 
is consistent with 10 nurses with higher education 
have higher workability. Gibson11also suggested that 
high levels of education generally lead to someone 
more capable and willing to accept responsibility. 
Furthermore,researcher12 explained that education is 
a picture of individual abilities and skills, is the main 
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factor that can affect performance. Through Education, 
a person can increase intellectual maturity so that he 
can make decisions in action. Besides, it is assumed 
that someone who has a higher education background 
has goals, expectations, and insights to improve work 
performance through optimal performance. The higher 
the nurse’s education,possible analytical power to handle 
nursing and medical problems the higher so that the 
application of care nursing to patients is getting better.
This result is also strengthened from research13which 
states that education has a significant influenceon 
employee performance.

Intrinsic Motivation of Job Performance: 
Hospital management needs to pay attention to aspects 
of work motivation of its employees, including nurses. 
High work motivation can improve the performance of 
services provided. Efforts are needed to improve work 
motivation for nurses so that they can have a positive 
impact on hospital development. Intrinsic motivation 
sub-variables were consisting of responsibility, 
recognition, work performance, career development, 
work and promotion results obtained in general, all 
intrinsic motivation sub-variables influence employee 
performance. Intrinsic motivational factors in the form 
of opportunities for education/career development, 
the extent of work received is an important factor for 
doctors to improve their performance which results in 
job satisfaction levels. Intrinsic motivation can influence 
opportunities for promotion that can improve one’s 
performance because one’s performance is measured in 
terms of their opportunities for promotion

Intrinsic motivation has a significant relationship 
with the job performance of nurses, indicating that 
intrinsic motivation has been able to increase the job 
performance of nurses in Maternal and Child Hospitals. 
Intrinsic motivation is characterised by a focus on 
satisfaction in performing a particular behaviour for 
its own14. The concept15 that intrinsic motivation 
is the motivation that the direction of stimulation 
comes from within a person without interference from 
outside factors. Where intrinsic motivation as a whole 
associates motivation with the work that is being done 
so that someone will feel that his work is fun, binding 
and satisfying to him. In other words, someone who is 
intrinsically motivated will find out for himself that the 
process gives satisfaction to himself.Factors Influencing 
to Employee’s performance such as job stress, physical 
stress, psychological stress, organisational stress and 
also motivation and communication16. The other 

research showed that nurses supposed job satisfaction, 
logistic provisions, and an enabling work environment 
as key intrinsic motivation factors that encourage their 
work performance at the hospital17.

Extrinsic Motivation of Job Performance: 
Extrinsic motivation has a significant effect on nurse 
job performance. The higher effective extrinsic 
motivation will be effected on the higher the nurse’s job 
performance. External motivation showing a reason to 
participate in their job to achieve its own goals. Extrinsic 
motivation mostly influenced by situational aspects, 
such as the benefits factors21. The results of this study 
contradict22which states that extrinsic will question a 
person getting a response to something outside of his 
work, especially from others.

On the other hand, this study also proves the items 
of the theory23 by providing facts about factors of 
acceptance, physical working conditions, supervision, 
and significant organisational policies with motivation 
nurse job satisfaction. Extrinsic motivation is created 
from external stimuli and can be stimulated by 
incentives, awards and other praise. In the health care 
aspect, extrinsic motivation as a force to interchange 
nurses to perform excellent behaviour that will bring 
benefits to their workplace or organisation24.

Extrinsic motivation has a significant effect on nurses’ 
performance in Maternal and Child hospitals in East Java. 
Work performance is linked to efficiency or perception-
oriented terms such as supervisory ratings and goal 
accomplishments25. The results of this study reinforce 
and explain about extrinsic motivation which gives rise 
to motivation that can help improve the situation. The 
existence of extrinsic motivation that triggers to increase 
in nurse performance. Extrinsic motivation in this study 
was arranged through four indicators, such as grants or 
salary as paramedics, physical conditions, scheduling 
official services, and hospital policies. Analysis of four 
indicators in the structural research model shows the 
important indicators in designing extrinsic motivation. 
Increased work performance, job satisfaction and great 
team are identified effects of nurses’ motivation26. That 
situation also creates an environment where people ready 
to work with initiative, interest and enthusiasm, with a 
high personal and group satisfaction, and confidence to 
achieve their personal as well as organisational goals.

Job satisfaction in this study formulates by four 
indicators such as satisfaction with the salary, their 
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work, their chief and satisfaction with public works. 
Other research states that a good leader will have an 
impact such as trust and opportunities to learn and 
develop their abilities, in addition to the leader’s policy 
support their on-the-job choices and actions27. From the 
descriptive analysis that has been presented that the job 
satisfaction variable was significant. These results show 
that the nurse’s job satisfaction has well done, but not 
yet maximised. This information shows that there is still 
an opportunity to increase the need for nurses by making 
effective the job satisfaction of nurses at the mother 
and child hospital in East Java. The biggest factor that 
shapes job satisfaction is the satisfaction of coworkers 
to be able to help while carrying out their duties in the 
hospital. Employee performance is one of the key factors 
for reducing the quality of health services28.

Conclusion
Motivation must be more considered to increase 

work motivation. Providing opportunity broader for 
employees to continue to grow and get the opportunities 
more open for education.Then the employee’s 
performance will remain at the highest level that can be 
a positive impact on the development of the hospital in 
the future.
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Abstract
Background: Dental and oral diseases can be prevented by keeping them clean through toothbrushing in a 
proper way. The behavior of the brushing of the students can be influenced by an external motivation by their 
teacher. The purpose of this study is to identify the influence of teacher motivation on the improvement of 
dental and oral hygiene of Elementary School students in Bangli regency, Indonesia.

Method: This research is an experimental study with a pre-test and post-test control group design. The 
sample was 248 students, from ten elementary schools randomly chosen in each district, then grouped into 
an intervention group and control group. The data which was collected are dental and oral hygiene in before 
and after the intervention. The data was analyzed using Wilcoxon Signed Rank Test and Mann Whitney Test.

Results: The result of OHI-S on intervention group obtain p-value in 0.000 which is less than 0.05. 
Meaning that there is a significant difference of dental and oral hygiene of the respondent before and after 
the intervention. Meanwhile on the control group, the p-value is 0.284, more than 0.05. Meaning that there 
is no significant difference in dental and oral hygiene before and after the intervention. Mann Whitney Test 
OHI-S intervention group and control group has sig=0.000, less than 0.05 which means there is a significant 
difference in the dental and oral hygiene of the intervention group and control group before and after the 
intervention.

Conclusion: In conclusion, the teacher motivation on dental and oral hygiene for the student is effective to 
increase the dental and oral hygiene of the 3rd grade elementary school students.
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Introduction
Children are vulnerable to dental and oral disease 

because of their teeth changes from deciduous to 
permanent. Therefore, there are some oral health 
problems can be found such as persistence in which 
deciduous teeth have not yet fell off, while the permanent 

teeth have already arisen. Dental decay is the infectious 
disease which is resulted by the problem of disruption 
of normal oral bacteria and overgrowth cariogenic 
organism (1)(2)(3). In addition, gingivitis can also attack 
as it is also common disease among population in 
which may result as tooth loss (4). All the problems 
of dental including to dental caries mostly caused by 
the health behavior (5). The ability to keep the dental 
and oral health are influenced by some factors such as 
knowledge and willingness. The willingness of someone 
to do something is strongly influenced by a motivation, 
internally or influenced by others(6). Especially for 
elementary student, the motivation may come from their 
teacher to do some act such as how to keep their dental 
and oral health properly. Teacher
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being an important and role model for their students. 
Through motivation which is given by the teacher 
every morning when student start the learning process 
maybe can give some impact on altering their student 
behavior especially on keeping the dental and oral 
health. Toothbrushing must be adopted from a young 
age(7)(8)(9)(10).

Bangli district is located in Bali province, Indonesia 
with 141 public elementary schools spread in 4 sub-
districts. There are 48 in Kintamani, 30 in Susut, 29 in 
Tembuku and 33 in Bangli. There is no recent study 
conducted on dental and oral hygiene by involving 
teachers as the motivator to their student. That fact 
encourages the study about teacher motivation effectivity 
on the improvement of dental and oral hygiene to be 
conducted. The purpose of this study is to identify the 
effectivity of teacher motivation on the improvement of 
dental and oral hygiene in 3rd grade elementary school in 
Bangli Regency in 2018. We analyze the improvement 
of dental and oral hygiene before and after the motivation 
is given.

Methodology
This research is an experimental community study 

with pre-test and post-test control group design as 
mentioned in (11). The population is all of the 3rd-grade 
of Elementary School in Bangli Regency. The minimum 
sample taken was 124 in each group and the total was 
248 students taken from 10 elementary schools and 
determined by proportional sampling. Elementary 
school was chosen randomly in each sub district. There 
were three school in Kintamani, three school in Bangli, 
three schools in Susut and one school in Tembuku. The 
type of data collected are primary and secondary data. 
Primary data of dental and oral hygiene was collected 
by measuring Oral Hygiene Index Simplified (OHI-S) in 
both intervention and control group. Health promotion 
and toothbrushing altogether were carried out to the 
intervention and control group. A calibration with the 
principal and teachers was conducted, five 3rd-grade 
teachers were told about the subject that would be 
delivered to their students and five principals were told 
about how to observe the process of motivation given 
by the teachers. At least three weeks in a row, teachers 
remind and motivate the intervention group to keep their 

dental and oral hygiene. At the 21st day, the evaluation 
was done by remeasuring the dental and oral health by 
using OHIS-S index, then health promotion about dental 
and oral health and brushing teeth together were done 
both in intervention and control group. The collected data 
was analyzed by screening, editing, coding, tabulating, 
quantitatively by univariate while the effectivity of the 
teacher motivation on dental and oral hygiene of the 
students was analyzed by the difference of OHI-S score 
before and after the treatment in control and intervention 
group. The test used Wilcoxon and Mann Whitney 
test(12).

Results
A.	 Characteristics of Study Subject:

•	 Distribution and frequency of teacher motivation: 
Table 1 shows all teachers carried out motivational 
activities for maintaining dental and oral hygiene to the 
respondents resulted in good criteria with five students 
(100%).

Table 1: Distribution and frequency of teacher 
motivation

Motivation Criteria
Teacher

f %
Good 5 100
Moderate 0 0
Poor 0 0
Fail 0 0
Total 5 100

•	 Distribution and frequency of OHI-S criteria of 
student (intervention group) before and after 
treatment: Table 2 shows the dental and oral 
hygiene of respondents (intervention group) prior to 
the treatment mostly resulted in moderate criteria, 
namely as many as 90 students (72.6%) and the least 
is in poor criteria, namely as many as one person 
(0.8%). After the treatment on dental and mouth 
hygiene of the respondents namely the intervention 
group was mostly in good criteria, which is 76 
people (60.8%), and none of the respondents has 
dental and oral hygiene with poor criteria.
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Table 2: Distribution and frequency of OHI-S 
Criteria of The Students (Intervention Group) 

Before and After Intervention

OHI-S Criteria
Intervention Group

Before After
f % f %

Good (0.0-1,2) 33 26.6 76 60.8
Moderate (1,3-3,0) 90 72.6 48 39.2
Poor (3,1-6,0) 1 0.8 0 0
Total 124 100 124 100

•	 Distribution and frequency of the students 
(control group) at the beginning of examination 
and evaluation result: Table 3 shows the dental 
and oral hygiene of respondents (control group) the 
results of the examination before the intervention 
were mostly in moderate criteria, namely 96 people 
(77.4%) and the least is in poor criteria, which were 
10 people (8.1%). Dental and oral hygiene after the 
treatment is mostly in moderate criteria, as many as 
98 people (79%).

Table 3: Distribution and Frequency of The 
Students (Control Group) at The Beginning of 

Examination and Evaluation Result

OHI-S Criteria
Intervention Group

Before After
f % f %

Good (0.0-1,2) 18 14.5 17 13.7
Moderate (1,3-3,0) 96 77.4 98 79.0
Poor (3,1-6,0) 10 8.1 9 7.3
Total 124 100 124 100

•	 Distribution frequency criteria of dental and 
oral hygiene of the students (intervention group 
and control group) before intervention: Table 
4 shows the criteria for dental and oral hygiene of 
the treatment group prior to the intervention being 
mostly in moderate criteria, namely as many as 90 
people (72.6%) and the least is in poor criteria as 
much as one person (0.8%). While the OHI-S criteria 
of control group is mostly in moderate criteria as 
many as 96 people (77.4%) and the least is in poor 
criteria as many as 10 people (8.1%).

Table 4: Distribution Frequency Criteria of Dental and Oral Hygiene of The Student (Intervention and 
Control Group) Before Intervention.

No. OHI-S Criteria
OHI-S

Intervention Group Control Group Total
f % f % f %

1. Good 33 26.6 18 14.5 51 21
2. Moderate 90 72.6 96 77.4 186 75
3. Poor 1 0.8 10 8.1 11 4
Total 124 100 124 100 248 100

•	 Distribution and frequency of the students’ 
dental and oral hygiene (intervention and control 
group) after intervention: Table 5 shows that the 
level of dental and oral hygiene of the intervention 
group after the intervention is in good criteria, as 
many as 76 people (60.8%), and no one got dental 

and oral hygiene with poor criteria. The level of 
dental and oral hygiene in the control group is mostly 
in moderate criteria, namely 98 people (79%), and 
the least is in poor criteria, which is as many as nine 
persons (7.3%).

Table 5: Distribution and Frequency of Dental and Oral Hygiene of The Student (Intervention Group and 
Control Group) After Intervention

No. OHI-S Criteria
OHI-S

Intervention Group Control Group Total
f % f % f %

1. Good 76 60.8 17 13.7 93 37.5
2. Moderate 48 39.2 98 79.0 146 58.87
3. Bad 0 0 9 7.3 9 3.63
Total 124 100 124 100 248 100
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Analysis Result:

1.	 Normality Test: Table 6 shows the results of the 
normality test of both intervention and control 
group before and after the treatment. The value of 
sig = 0.000 which is less than 0.05. These results 

Table 6: Normality Test

No. Variable N Mean Std. Dev Sig. Conclusion
1. OHI-S Intervention-Pre 124 1.8845 0.73235 0,000 Not Normal
2. OHI-S Intervention-Post 124 1.2669 0.49041 0,000 Not Normal
3. OHI-S Control-Pre 124 2.0455 0.73088 0,000 Not Normal
4. OHI-S Control-Post 124 2.0755 0.71730 0,000 Not Normal

2.	 OHI-S Analysis of the Intervention Group Before 
and After Treatment: The OHI-S was analyzed 
using Wilcoxon Signed Rank test statistic. The 
Wilcoxon Signed Rank Test statistic results before 
and after the treatment obtain p-value (Asymp.sig 2 
tailed) of 0.000, less than 0.05 which means there is 
a significant difference in the dental and oral hygiene 
of respondents before and after the intervention.

3.	 Ohi-S Analysis of the Control Group Before and 
After Treatment: OHI-S analysis of the control 
group before and after intervention was done by 
statistic Wilcoxon Signed Rank test. The results 
obtain the Wilcoxon Signed Rank test with p value 
(Asymp.sig 2 tailed) = 0.284 more than 0.05 which 
means there is no significant difference of the dental 
and oral health of the student before and after 
treatment.

4.	 OHI-S Analysis of Intervention Group and 
Control Group Before Treatment: The OHI-S 
analysis result of intervention group and control 
group before the treatment was analyzed by 
Ancova. The Mann-Whitney results show the sig 
value of 1.75 greater than 0.05 which means there is 
no significant difference of dental and oral hygiene 
(OHI-S score) between the intervention group and 
control group before the treatment.

5.	 OHI-S Analysis of Intervention Group and 
Control Group After Treatment: The analysis of 
dental and oral hygiene (OHI-S score) of the student 
in intervention group and control group after the 
treatment was analyzed using Mann-Whitney test. 
The results of Mann-Whitney test show that the sig 
value is 0.000, less than 0.05 which means there is a 

significant difference of the dental and oral hygiene 
between the intervention group and control group 
after the treatment.

Discussion
The control group has a moderate score on the 

average of dental and oral hygiene before and after 
treatment. There is no significant difference of dental and 
oral hygiene before and after the treatment, proven by the 
result of statistical test Wilcoxon Signed Rank test which 
resulted p-value (Asymp.sig 2 tailed) 0.284, greater than 
the critical value of the study 0.05. Meanwhile in the 
intervention group, there is a significant difference, 
there is an improvement from moderate criteria to good 
criteria. Statistically, there is a significant difference on 
dental and oral hygiene before and after intervention, 
shown by the result of statistics Wilcoxon Signed Rank 
Test which resulted p-value (Asymp.sig 2 tailed) 0.000 
lesser than 0.05. The result of Mann Whitney test sig 
is 1.75 which means more than 0.05 showing that there 
is no significant difference between dental and oral 
hygiene of control group and intervention group before 
the treatment was given. Meanwhile the Mann Whitney 
test after treatment has value sig = 0.000, lesser than 
0.05 which means there is a significant difference of 
dental and oral hygiene after the treatment was given. 
This is caused by before the motivation was given by 
the teacher, the students brush their teeth irregularly 
and improperly. This is supported by (13), which says 
that if we don’t brushed our teeth soon after eating 
regularly and properly, there will be the cumulation of 
food or called as debris. The motivation that given by 
the teacher in the beginning of class will encourage the 
habit of the student to brush their teeth in the morning 

indicate that all data are distributed abnormally. 
So, the different test analysis used is the Wilcoxon 
Signed Rank Test to test the sample related data 
and the Ancova Test for the two unrelated sample 
data (12).



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2113

after breakfast and at night before sleep routinely. Power 
and strength in human itself is caused by the motivation 
which given by others to encourage to achieve a goal 
(14). The changes on behavior after the student has given 
a health promotion and given the movie about the impact 
of careless to the dental and oral health, it can encourage 
the students from toothbrushing lazily to diligently and 
can reach the oral and dental health better than it was(15). 
Thus, the success of effectivity also influenced by the 
teachers as the school dental service to play a key role in 
the dental and oral health of the students (16) (17) (18).

Conclusion
Based on our findings in this research, the following 

conclusions can be drawn. There is a significant 
difference of dental and oral hygiene level either before 
and after treatment at the intervention group and there is 
no any significant difference at the control group before 
given the treatment. Significant difference is found at the 
intervention group and control group after the treatment 
was given. So, it can be concluded that the motivation 
given by the teacher about how to keep the dental and 
oral hygiene is effective to improve the dental and oral 
hygiene.
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Abstract
Context: Diabetes mellitus (DM) is a lifelong metabolic disease, considered often as an epidemic problem 
that leads to a reduction in quality and expectancy of life. There is an increasing prevalence of DM throughout 
the world as a result of changing dietary patterns and decreased physical activity. The aim of this study is 
to identify some of the factors that affect the incidence of diabetes at the employees ‘ segment in Basra city. 
A cross-sectional study was conducted among 120 patients with type 2 diabetes that included 85 male and 
35 females. The results have reflected the apparent effect of age, obesity, Genetic history on diabetes, thus 
Confirmed by the statistical side of the medical opinion and No effect of smoking on diabetes .The results 
showed the apparent effect factor for age, genetic history and obesity on diabetes while the results confirmed 
the lack of influence of sex and smoking on diabetes.

Keywords:  Diabetes - factors affecting - metabolic disease.

Introduction
Diabetes is a chronic disease that occurs when 

the pancreas is unable to produce insulin in sufficient 
quantity, or when the body is unable to use effectively 
the insulin it produces. Insulin is a hormone that regulates 
the level of sugar by Hyperglycemia or hyperglycemia 
is a common effect in the body not controlling diabetes, 
and with time leads to severe damage in many organs of 
the body, especially nerves and blood vessels1,Diabetes 
and its complications are an effective health problemand 
it gets more prevalent day by day and is stuck in 
civilized progress.the scientific progress has been able 
to reduce or eliminate Some are final. So it has become 
a problem that deserves to be studied and to stress the 
need to confront it At different levels of health, global 
and economic2.The aim of this study is to identify some 
of the factors influencing the disease of diabetes In the 
city of Basra.

Literature Review:

The medical concept of diabetes mellitus (Mellitus 
Diabetes): In his daily diet, he eats glucose, which is 
the source of his bodyenergy, the cells relies in many 
of its functions on glucose sugar (blood sugar) to keep 

the human in good health, and presence of the pancreas 
and what it produces from the insulin and glucose sugar 
is transported to Inside the cells, the insulin helps to 
convert this sugar and food types to the Jalikogen, If the 
body is not excreted enough insulin or does not use it 
adequately and properly, the glucose values It will rise 
in the blood that leads to the person’s diabetes. Diabetes 
Mellitus (Mellitus Diabetes) is defined as a defect in the 
process of carrying glucose inside the body The cause is 
a lack of secretion of the pancreas, lack of secretion or 
lack of efficacy of the insulin and the consequent increase 
in blood sugar, thus a disturbance in the metabolism for 
carbohydrates, protein and fats, due to different causes 
may be organic or psychic or because In the intake of 
sugars or due to hereditary factors, diabetes can cause 
significant complications and dangerous, as two of the 
third people die of the disease in the face of stroke or 
diseases . The heart, as the risk of death doubles among 
people with the disease if compared to non-infected 
Chronic diabetes causes the body’s organs to fail to 
function,12 especially the eyes and heart Kidneys, blood 
vessels and hematological3.

Types of Diabetes Mellitus: Diabetes mellitus is 
classified into four types according to the organization 
classification4.
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Type 1: this type is called the old (IDDM) which 
diabetics depend on the insulin in treating them,most 
patients of this type are young and infect the persons 
Between the ages (13-11) This type of diabetes requires 
a lifetime of insulin injections. Constantly, the disease 
appears as an emergency and its symptoms are severe 
nausea, vomiting and drought .

Type 2 : most people with this type of sugar are 
adults, their bodies are resistant to insulin, i.e. they are 
unable to take advantage of insulin properly. They must 
pay attention to the quality of their food and exercise 
in order to control Diabetes this type represents 90% 
of diabetics, which distinguishes it that patients have 
a high percentage of insulin in their blood and that the 
body cells have lost the sensation of this hormone) 
and a Many people in this type are over the age of 55, 
and those with a first-class relative are either parents 
or siblings with diabetes, and also have a history of 
high blood pressure or high cholesterol and there is no 
difference in the incidence of diabetes between the sexes 
during the age of 25 The first 5 years of the life of the 
injured, but the balance tends to the tendency of the 
gender of females after this age, that is, females are more 
likely to be infected with this type of male and obesity 
plays a big role in the incidence of this type of diabetes, 
obesity forms more than 70% of patients and obesity is 
concentrated (trunk or ventral) 5.

Type 3: this type of diabetes is similar to type 2 
diabetes, and it gets 2-5% among pregnant women 
and the ratio increases with age and can continue or 
disappear after birth. Medical supervision is required 
during pregnancy 6.

Method and Material
Design of the Study: Descriptive, cross sectional 

study.

Setting of the Study: Basra University colleges and 
various schools in the city of Basra, different circles in 
the city of Basra,Basra city hospitals.

The Sample of the Study: The study was descriptive. 
A sample of 120 patients with diabetes mellitus type 2 
was taken from Basra University colleges and various 
schools in Basra city, Basra government departments 
and Basra city hospitals. The information was collected 
through a direct interview with the injured, a query 

about the duration of the disease, the method used in the 
treatment, and the question of other diseases as well as 
habits and practices about diabetes. Information has been 
collected since December 2018 until February 2019. In 
this sample, some factors have been relied on to measure 
the extent of they affect in the incidence of diabetes and 
these factors are (the patient’s age, the patient’s sex, 
the duration of the disease, the genetic predisposition 
to disease, the way the patient uses the treatment, the 
patient’s awareness to take care of himself to minimize 
complications Diabetes).

Statistical Analysis: Study sample data was 
analyzed using some descriptive statistic method and 
using the statistical SPSS program.

Results
The results in table 1 showed Socio- demographic 

characteristics of the participants, the sex 35% of the 
samples were females while the 85%of the samples were 
male and the 94% of the samples were Greater than 25 
years, the 80% were employed on the hospital, the 19% 
employed on higher education, the 21% employed on 
education the 98% of them had positive family history 
of diabetes.

Table 1: Socio- demographic characteristics of the 
participants

Variable No. %

Sex
Male 85 83.70
Female 35 16.29

Age
<25 0 0
49-25 94 33.78
65-50 26 66.21

Work place
The hospital 80 6666.
Higher Education 19 83.15
Education 21 5.17

Family history of 
diabetes

Positive 98 81.66
Negative 22 18.33

Sex 120 99.99

The results in table 2 appeared that the duration of 
the disease(5%) for < 1 years, (74%)for < 10 years and 
(18%) for < 15 years,(13%) use diet (61%) use pills, 
(26%) use Insulin. (79%)smoke 20> cigarette and (5%) 
have other diseases HY pretension.
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Table 2: participants attitudes toward their illness

Question Answer No. %

The duration of the 
disease

< 1 years 6 5
< 10 years 89 74
< 15 years 25 18

The Way you use it
diet 34 13
pills 80 61

Insulin 6 26

Do you have other 
diseases accompany

obesity 66 55
Hy pertension 7 5

Highgrease 47 39

Data entered in the program as follows:

1.	 X1) = The first factor is the patient’s age) ِAge

	 K=Age groups

	 K= 1,2.3…..5

	 Ages are divided into different categories

	 <15= 0 years

	 15-50=1 Years

	 >= 2 years 50

2.	 Gender (X2) The second factor is the patient’s 
gender) male = 0

	 Female = 1

3.	 Obesity (x3) The third factor is the patient’s obesity

	 Non obesity = 0

	 Obesity =1

4.	 Smoking (x4) The fourth factor is the patient’s 
smoking

	 Non smoking = 0

	 Smoking = 1

5.	 Genetic factor (x5) The fifth factor is the patient’s 
genetic factor 

	 Non genetic factor = 0

	 Genetic factor = 1

No luck in table (3) that the level of the function of 
the independent variable(X1) age equals (0.00) which is 
less than (0.05) so we reject the imposition of the absence 
that provides the existence of effect concerning the age 
of the person in the incidence of diabetes That is, the age 
of the injured has an effect on the disease,it was note 
that the level of the function of the independent variable 
(X2) sex equals(0.470) which is greater than(0.05), so 
we accept the imposition of the absence of effect on the 
sex of the person in the incidence of diabetes, it was 
note that the of the function of the independent variable 
X3 has reached zero and that value is much smaller 
than (0.05) so we reject the Hypothesis of non that the 
presence of effect of the body obesity in the incidence of 
diabetes, which means that this factor has a significant 
effect in the incidence of the disease and that the result of 
medical opinion the more the level person is overweight 
the better the chance of getting, it was also note that the 
function level of the independent of smoking(X4) equals 
0.167, which is greater than(0.05) i.e., there is no effect 
for smoking on diabetes and we not the function level 
of Genetic history(X5) equals(0 .000),which is smaller 
than (0.05) there is effect for Genetic history on diabetes.

Table 3 :Variance Analysis Table using a program

Correlations
Infected Age Gender Smoke Obesity Family History

Infected
Pearson Correlation 1 .543** -.007 -.089 .175* .413**

Sig. (1-tailed) .000 .470 .167 .028 .000
N 120 120 120 120 120 120

Age
Pearson Correlation .543** 1 -.034 -.226** -.092 .159*

Sig. (1-tailed) .000 .355 .007 .160 .041
N 120 120 120 120 120 120

Gender
Pearson Correlation -.007 -.034 1 -.386** .033 -.075
Sig. (1-tailed) .470 .355 .000 .361 .208
N 120 120 120 120 120 120
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Correlations
Infected Age Gender Smoke Obesity Family History

Smoke
Pearson Correlation -.089 -.226** -.386** 1 .184* .027
Sig. (1-tailed) .167 .007 .000 .022 .384
N 120 120 120 120 120 120

Obesity
Pearson Correlation .175* -.092 .033 .184* 1 .248**

Sig. (1-tailed) .028 .160 .361 .022 .003
N 120 120 120 120 120 120

Family 
History

Pearson Correlation .413** .159* -.075 .027 .248** 1
Sig. (1-tailed) .000 .041 .208 .384 .003
N 120 120 120 120 120 120

**. Correlation is significant at the 0.01 level (1-tailed)., *. Correlation is significant at the 0.05 level (1-tailed).

Discussion
These results were consistent with7, waynegao8 

found the Excess weight affects two thirds of the U.S. 
adult population and increases risk for cardiovascular 
disease and diabetes. All patients should be screened for 
obesity and most should be screened for pre-diabetes and 
diabetes. The best treatment for diabetes is prevention. 
Prevention of diabetes can be accomplished through a 
7% weight loss through intensive lifestyle interventions 
that include caloric reduction and approximately 30 
min of daily moderate physical activity9. Practitioners 
will have access to these evidence-based programs 
soon10. The Centers for Disease Control and Prevention 
are promoting community-based diabetes prevention 
programs throughout the country11.

So the results recommend that you continue to 
conduct statistical and non-statistical research on 
diabetes due to the abundance and severity of the disease 
in order to be more informed about solutions to reduce 
and cure it and the other recommendation was conducted 
statistical research on the impact of other causative 
factors, such as sudden shocks, psychological condition, 
and other factors that have not been examined.
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Abstract
Background/Aims: The treatment of schizophrenia is commonly viewed from a pharmacological and social 
perspective, but issues of nutrient intake are seldom examined. However, the various study reported that 
polyunsaturated fatty acids (PUFAs) concentration is reduced in the plasma of schizophrenic. Therefore 
PUFAs intake may have a correlation with symptom severity of schizophrenic. This study aimed to assess 
the PUFAs intake of schizophrenic and its correlation with symptom severity of of schizophrenic.

Method: This cross-sectional study was conducted on 63 schizophrenia hospitalized patients in Ernaldi 
Bahar Hospital, South Sumatra, Indonesia. The symptom severity of of schizophrenic were determined 
using the validated Indonesian version of PANSS. Dietary intake was assessed using a 3-day food weighing. 
Correlation between variables was determined using the Spearman Correlation Coefficient.

Results: The result showed a significant negative correlation between omega-3 fatty acids and Positive 
scale, Negative Scale, General psychopathology and risk of aggression with r=-0.345, r= -0.408, r= -0.483, 
and r= -0.406 respectively (p<0.01). The omega-6 fatty acids intake were negatively correlated with Positive 
scale, Negative Scale, General psychopathology and risk of aggression with r= -0.390, r= -0.496, r=-0.525, 
and r=-0.389 respectively (p<0.01). A statistically significant correlation was seen between ratio of omega-6/
omega-3 and Positive scale, Negative Scale, General psychopathology and risk of aggression with r=0.249, 
r= 0.256, r= 0.356, r=0.343 respectively (p<0.01).

Conclusion: These findings suggest that increasing PUFAs intake might have a positive health outcome in 
of schizophrenic.

Keywords:  Omega-3, omega-6, ratio of omega-6/omega-3, schizophrenia.
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Introduction
Schizophrenia represent an important public 

health problem due to their prevalence and associated 
incapacity. Schizophrenia is a neurodevelopmental and 
neurodegenerative disorder displaying disturbance in 

multiple neurotransmission that presents as psychosis, 
often with paranoia and delusion(1). Symptoms of 
schizophrenia are classified into positive symptoms, 
negative symptoms and cognitive symptoms. 
Positive symptoms include auditory hallucinations, 
which often criticize or abuse them. These auditory 
hallucinations can lead to the development of strange 
beliefs or delusions(2). Negative symptoms are reduced 
motivation, impoverished speech, blunted affect and 
social withdrawal(3). Cognitive symptoms have shown 
as poor executive functioning and working memory. 
This condition could lead to a suicide attempt in 
schizophrenic. Suicide mortality rate in schizophrenic is 
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higher in this group than in the general population. The 
lifetime suicide rate among schizophrenic is estimated to 
be 4% to 10% (4)

Due to the limitations of antipsychotic drugs 
to achieve adequate rates of clinical remission and 
functional recovery in schizophrenic have promoted 
the search for complementary approaches. Recently, 
the potential of diet and nutrients to improve the 
mental health of the population and for the treatment of 
psychiatric disorders being discussed. Previous research 
suggests that abnormalities myelination and dopamine 
system have been implicated in schizophrenia, yet the 
mechanism underlying these abnormalities are not fully 
(5,6). Hence PUFAs are essential for neurodevelopment, 
disturbances of PUFAs metabolism may be involved 
in the etiology and pathology of neurodevelopmental 
disorders like schizophrenia. PUFAs are The major 
constituents of all cell membrane phospholipids and 
have important role in numerous biological processes 
including receptor binding, neurotransmission, signal 
transduction and the synthesis of active metabolites 
(i.e. eicosanoids) (5,7,8). Furthermore, previous evidence 
suggests that PUFA also play a role in myelination(5,9). 

The PUFAs have the most functional and are 
divided into two main types: omega-6 and the omega-3. 
Arachidonic acid (AA) and docosahexaenoic acid 
(DHA) are the most abundant fatty acids in the central 
nervous system. AA, dihomogamma-linolenic acid 
and eicosapentaenoic acid (EPA) are also important as 
cell-signaling and enzyme-regulating molecules and as 
precursors of eicosanoids (prostaglandins, thromboxanes, 
and leukotrienes). Meanwhile, EPA and DHA showed 
potential beneficial effects on neuropsychiatric 
diseases(10,11). Moreover, The AA/DHA (omega-6/
omega-3) ratio is important in the maintenance of an 
appropriate level of biological membrane fluidity, which 
is in turn, essential for ion channel function, membrane 
receptor activity and the release of neurohormones. 
Dysfunctional of numerous neurotransmission pathways 
have been found to be in schizophrenia, which raises the 
probability that membrane phospholipids that modulate 
the activity of both receptors and are involved in signal 
transduction may be implicated of schizophrenia(7). 
Since the late 1980s, it has been revealed that PUFA 
metabolism disturbances in schizophrenic. It has been 
revealed that deficiencies of PUFA described in red 
blood cell (RBC) membrane (6,8).

Although, it has been proposed the potential of 

diet and nutrients to improve the mental health of the 
population and for the treatment of psychiatric disorders, 
issues of the nutrient intake of schizophrenic and its 
correlation psychiatric symptoms in schizophrenia are 
seldom examined (especially in Indonesia). Therefore, 
we conducted a study aimed to assess the PUFAs intake 
of schizophrenic and its correlation with symptom 
severity of schizophrenic.

Methodology
Study Design and Participants: This cross-

sectional study was conducted on 63 schizophrenia 
hospitalized patients in Ernaldi Bahar Hospital, South 
Sumatra, Indonesia. Participants with a nasogastric tube 
and not following all data collection sequences were 
excluded from the study.

Weighed Food Records: Total daily dietary intake 
data were collected using a combination of a 3-day 
record and weighing-back method. Food consumption 
was then registered by keeping records of amounts 
served and weighing waste after the meal.

Dietary data were converted into PUFAs intake 
using the Indonesia fatty acid composition table, 
Singapore Food Nutrition Composition (Singapore 
Health Promotion Agency) and Nutrisurvey software.

Symptom Severity of Schizophrenic: 
Symptomseverity of patients were assessed using 
Indonesian version of Positive and Negative Syndrome 
Scale. The assesment was conducted by certified nurse. 
PANSS consists of 33 items including 7 positive scale 
items, 7 negative scale items, 16 general psychopathology 
items, and contains 3 additional points to meet the risk 
of aggression. PANS is approved by clinicians who 
are approved and approved on a scale of 1-7 with 1 
(none), 2 (minimum), 3 (mild), 4 (moderate), 5 (mild), 
6 (severe), 7 (very heavy) with a range of positive and 
negative scales from 7-49 and range the scale of general 
psychopathology from 16 to 112.

Statistic Analysis: Only data from subjects 
completing the study were analyzed. Before analysis, 
the normality test beforehand on all variables used 
the Kolmogorov-Smirnov test. Correlation between 
PUFAs intake (Omega-3; Omega-6; Ratio of Omega-6/
Omega-3) and Psychiatric symptoms (Positive scale; 
Negative Scale; General psychopathology; Risk of 
aggression) were tested using the Spearman Correlation 
Coefficient.
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Result
Respondent Characteristics: Characteristics data 

showed in this study showed that 43 respondents (68.3%) 
are male and 20 respondents (31.7%) are female. Mean 
age of the respondent was 36.5 years old with 20 years 
old for the youngest and 59 years old for the oldest. 

PUFAs Intake: This study found that the majority 
of respondents had an average intake of omega-3 fatty 
acids that were sufficient and exceeded the recommended 
adequacy of omega-3 fatty acids with minimum intake 
0.5 g and maximum 3.5, meanwhile mostly respondent 
have omega-6 intake was below the recommended 
adequacy rate with minimum intake 3.5 g and maximum 
16.4 g.

Table 1: PUFAs Intake

PUFA Median (min-max)
Omega-3 (g/day) 1.20 (0.5-3.5)
Omega-6 (g/day) 6.20 (3.5-16.4)
Ratio of Omega-6/Omega-3 5.00:1 (1.4:1 - 7.6: 1)

The ratio of omega-6 / omega-3 ratio data were 
obtained from the comparison of omega-6 and omega-3 
fatty acid intake of respondents. The distribution of 
ratio of omega-6 / omega-3 respondents can be seen 
in the Table 1. A lower n-6 to n-3 PUFAs ratio (ideal 
ratio around 2:1) consumption has been recommended 
in order to reduce the formation of pro-inflammatory 

eicosanoids from omega-6 and to increase the production 
of anti-inflammatory mediators from omega-3(13).

Psychiatric Symptoms: Several previous studies 
suggest that the negative symptoms of schizophrenia, 
including social withdrawal, lack of motivation; 
decreased affective responsiveness, impoverished 
speech, and movement, contribute more to poor quality 
of life and functional outcomes for individuals with 
schizophrenia than do positive symptoms (15,17). The 
result of psychiatric symptoms assessment using PANSS 
showed in table 2.

Table 2: Psychiatric symptoms

Symptom Severity of schizophrenic Median (min-max)
Positive scale 14 (7-48)
Negative Scale 13 (7-31)
General psychopathology 33 (18-59)
Risk of aggression 6 (3-15)

Correlation between PUFAs intake with 
PANSS score: EPA and DHA, play important roles 
in the development and maintenance of normal central 
nervous system (CNS) structure and function. Evidence 
has emerged over the last three decades which suggests 
that the fatty acid composition of the habitual diet may 
be relevant to the pathophysiology and potentially 
etiology of neuropsychiatric disorders including 
schizophrenia(12,19,20).

Table 3: Correlation between PUFAs intake andsymptom severity of schizophrenic

PUFA Positive scale Negative Scale Generalpsychopathology Risk of aggresion
Omega-3 (g/day) -0.345* -0.408* -0.483* -0.406*
Omega-6 (g/day) -0.390* -0.496* -0.525* -0.389*
Ratio of Omega-6/Omega-3 0.249* 0.256* 0.356* 0.343*

* Significant with p value<0 .01

Therefore, we conducted a correlation test between 
PUFAs intake and symptom severity of schizophrenic 
(presented in PANSS score). The result showed a 
significant negative correlation between omega-3 
fatty acids and Positive scale, Negative Scale, General 
psychopathology and risk of aggression. The omega-6 
fatty acids intake were negatively correlated with Positive 
scale, Negative Scale, General psychopathology and risk 
of aggression. A statistically significant correlation was 
seen between ratio of omega-6/omega-3 and Positive 

scale, Negative Scale, General psychopathology and risk 
of(Table 3).

Discussion
PUFA’s dietary deficiency and its metabolism 

abnormalities have beenlong implicated in the 
pathophysiology and etiology of recurrent mood 
disorders including schizophrenia. Previously researchs 
have provided converging evidence implicating PUFAs 
insufficiency, and increases omega-6/omega-3 ratio, in 
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the pathophysiology of mood disorders(19). Low level of 
membrane and erythrocite PUFAs have been observed 
in schizophrenic(1,21). Meanwhile, Omega-3 fatty acids 
EPA and DHA are derived from ALA and are dietary 
essential fatty acids(22). Hence improve omega-3 intake 
may reduce psychiatric symptoms in schizophrenicby 
speeding up the response to treatment and the tolerability 
of commonly used antipsychotic drugs due to changes in 
neurotransmission(23,24).

Previous studies also showed that omega-3 and 
omega-6 fatty acids in the erythrocyte membranes 
correlated significantly with improvement in PANSS 
sub-scale scores (25). Recent studies discussed the 
possibility that omega-3 fatty acid and dopamine system 
represent different aspects of the same etiology and 
pathology of schizophrenia(6,12).

The dopamine system consists of 4 dopaminergic 
pathways. The nigrostriatal dopamine pathway projects 
from dopaminergic cell bodies and ends in the caudate 
nucleus. Low dopamine levels within this pathway are 
thought to affect the motor organs. The mesolimbic 
pathway, extending from the ventral tegmental area of 
the brainstem to axon terminals in limbic areas, plays an 
important role in the positive symptoms of schizophrenia 
in the presence of excess dopamine. The mesocortical 
pathway extends from the ventral tegmental area of 
the brain stem to the frontal cortex. Low mesocortical 
dopamine levels cause negative symptoms and cognitive 
deficits in schizophrenia. The tuberoinfundibular 
pathway extends from the hypothalamus to the 
pituitary gland. Normally, the prefrontal dopamine 
system suppressively controls the limbic dopamine 
system(6,12,15,26). Previous research predicts that decrease 
dietary omega-3 fatty acids cause changes in the double 
layer of cell membrane phospholip. This changes 
may decrease dopamine concentration in the frontal 
lobe(6,12). This mechanism might explain the relevance 
of omega-3 fatty acids intake and psychiatric symptoms 
schizophrenia.

Another PUFAs beside omega-3 also have a critical 
role in brain development and maintenance of brain 
structure and function such as omega-6. Previous studies 
showed that sufficient levels of omega-6 (especially AA) 
are required to improve neurological health(9). Meanwhile, 
AA concentration is found reduced in peripheral blood 
measures of schizophrenic(5,21). This condition suggests 
that increase AA intake may have a positive impact on 
psychiatric symptoms in schizophrenic. The beneficial 

effects of omega-3 fatty acids in psychiatric disorders 
are well publicized, but the omega-6 fatty acids role are 
seldom discussed. However, these fatty acids (omega-3 
and omega-6) are proven involved in the production of 
eicosanoids and affect the membrane fluidity, by their 
incorporation into membrane phospholipids(13).

Hence the same enzymes are involved in the 
generation of long chain n3-PUFAs and long chain n6-
PUFAs, ALA and LA and their respective metabolites 
compete for the same enzymatic machinery. In 
consequence, high levels of LA may inhibit the 
conversion of ALA to long chain n3-PUFAs and vice-
versa. Consequently, there are strong indications that an 
increased ratio of omega-6 to omega-3 may reduce the 
availability of omega-3, which triggers oxidative stress 
that involved in the pathogenesis of depression(9,20).

Previous study showed that increase omega-6 to 
omega-3 ratio may be induce of a pro-inflammatory 
response. Therefore a stronger inflammatory response 
may increase the production of free radicals and 
reduce PUFA levels. Reduced anti-inflammatory 
activity may be involved in negative symptoms and 
cognitive impairment observed during the acute stages 
of schizophrenia episodes(27). Consistent with previous 
research, the result of our study also showed that the 
ratio of omega-6 to omega-3 intake has a significant 
positive correlation and PANSS score.

Conclusion
Nutritional intervention through adequate and 

balanced intake ofPUFAs might decrease thesymptom 
severity of schizophrenic which can be seen based 
on PANSS score, but the improvement inPANSS 
score is also inseparable from pharmacological and 
psychological intervention.
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Abstract
Background: Cyber bullying is considered a public health issue in many developed countries while in 
Morocco there is a lack of data about this phenomenon.

Objective: The aim of this study is to investigate the prevalence of cyberbullying among students in middle 
schools in Rabat and to determine risk factors among students’ cyberbullying profiles.

Method: It’s a cross-sectional study based on an anonymous self-report questionnaire about inflicted 
cyberbullying during the last twelve months. Data were collected in 16 middle-schools in the urban area of 
Rabat. A total of 1914 students aged from 12 to 16 years participated in the study.

We used a Multinomial Logistic Regression to examine the relationship between the cyber bullying categories 
and our independent variables.

Results: Cyber bullying has been reported by 54,5%(n=1043) of the sample, of which 18,8%(n=360), being 
victims only, 11,7% (n=224) being perpetrators only, and 24,0% (n=459) being perpetrators/victims. There 
wasn’t a significant difference in profile between genders. Most popular types of cyberbullying behavior 
were text messages and exclusion from internet groups. Regarding traditional bullying, the prevalences 
were 35% (n=669) of whom 16,4% (n=313) victims only, 7,6% (n=145) perpetrators only and 11%(n=211) 
perpetrators/victims. Our study showed that traditional bullying was the main risk factor of cyberbullying.

Conclusion: Cyber bullying is a major issue among students in middle schools in Rabat. The main risk 
factor is the involvement in traditional bullying. Hence,preventive actions should be taken to help reduce 
and overcome violence in schools.
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It has grown to become a serious public 
health concern in many developed countries1. This 
phenomenon is still a major issue among researchers 
and educators given the severe effects and the strong 
negative influence among students2,3. There are several 
definitions of cyberbullying, but to date no consensus 
has been reached. Hinduja defines it as a willful and 
repeated harm inflictedthrough the use of computers, 
cell phones, and other electronic devices4. Other authors 
define it as an aggressive, intentional act or behavior 
carried out by an individual or group of individuals 
repeatedly, using electronic devices against a victim 

Introduction
Cyber bullying has emerged since the advent of 

information and communication technology (ICTs).
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who can not easily defend himself or herself5. This 
phenomenon is characterized by the anonymity of the 
perpetrator, the rapid diffusion of harmful messages and 
its persistence over time, the large size of the audience, 
and the disinhibiting character of the exchanges6.

As for the traditional Bullying, it’s characterized 
by physical, verbal or relational and social aggressive 
behavior between peers. According to Olweus (2013), 
bullying is characterized by an aggressive and repeated 
behavior and an imbalance of power7.

The current study aims to investigate the prevalence 
of cyberbullying among middle-school students in 
Rabat and to identify risk factors among students’ 
cyberbullying profiles.

Material and Method
Study Population: This survey was conducted from 

November 1st, 2017 to January 30th, 2018. Data were 
collected from a sample of students attending middle-
school in the urban areas of Rabat. The study was carried 
out on 1914 participants aged from 12 to 16 years old.

Stages of the Research:

 1st Step: The study protocol was approved by 
the Ethics Committee for Biomedical Research of 
Mohammed V University in Rabat (IORG0006594). 
The students were informed of the anonymous and 
confidential nature of the study. Besides, no investigation 
was done before getting students’ verbal consent.

2nd Step: The study used a cyberbullying self-
report questionnaire developed by Hinduja to which we 
added the item on using the cell phones. It also used the 
traditional bullying Olweus questionnaire7,8. Over all, 
the questionnaire consisted in 30 questions including 
socio-demographics traits, ICTs use and the length 
of connection time, eight items about cyberbullying 
and twelve items about traditional bullying (Alpha 
coefficients for this scale were respectively 0,78 
for cyberbullying and 0,88 for traditional bullying).
The participants were divided into two groups: those 
involved in cyberbullying and those who were not. The 
first group was classified into three profiles: victims 
only, perpetrators only and perpetrator/victim.

Statistical Analysis: The data were analyzed using 
SPSS software version 23.0. Quantitative variables 
distribution were reported in average and standard 
deviation and compared by “student t” test. The 
qualitative variables were described in percentage and 
compared by khi-deux test. The confidence interval 
of 95% was considered statistically significant at 5%. 
The multinomial logistic regression has been chosen to 
determine the risk factors.

Results
Socio-demographic characteristics and use of 

ICTs: The study was carried out on 1914 participants of 
whom 51.8% were girls. The average age of the students 
was 13.6 ± 1.1 years, of which 74.9% were between 12 
and 14 and 25% were between 15 and 16. This study 
showed that 67.7% of the participants had a mobile 
phone and 77.8 among them had been using internet 
from smartphones. In addition, data showed that 30,4% 
of the participants have had access to internet several 
times a day. Moreover,almost the third of participants 
spent more than 32 hours per week online while half of 
participants spent more than 4 hours per week online. 
More than half of the participants were found out to be 
communicating with their friends (68.9%), searching 
for information (63.9%), online enjoyment (66%), and 
64,1% using Facebook.

Prevalence of cyberbullying and traditional 
bullying: Prevalence of cyberbullying were 54,5% 
(n=1043). The participants were categorized into three 
profiles: victims only 18.8% (n=360), perpetrators only 
11,7% (n=224), and perpetrator/victims 24,0% (n=459). 
There wasn’t a significant difference in profile between 
genders. Considering cyberbullying acts,our study found 
that boys were more likely to send unpleasant messages, 
show embarrassing videos and photos of someone 
without his permission, and make unpleasant phone 
calls than girls (table 1). Also, participants between 12-
14 years old (18,3%) were more likely to be victims only 
and those between 15-16 years old (35,4%) were more 
likely to be perpetrators/victims. Regarding traditional 
bullying the prevalence’s were 35% (n=669) with 
16,4% (n=313) were victims only, 7,6% (n=145) were 
perpetrators only and 11% (n=211) were perpetrators/
victims. 
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Table 1: Distribution of different acts of cyberbullying by gender.

Behavior
Perpetration Victimization

Boys 
n=384

Girls 
n=353

X2

 pa-value
Boys 

n=398
Girls 
n=421

X2

pa-value

Send unpleasant text messages 42,2% 25,2% 24,97*** 59,3% 54,6% 1,81
Show embarrassing videos and photos of someone without 
his permission 19,0% 10,5% 10,53** 15,2% 16,8% 0,40

Log in to someone’s IM account without his permission and 
pretend to be him --- --- --- 22,9% 29,5% 4,58*

Take someone’s personal mail without permission and 
publish it 14,6% 10,5% 2,80 20,9% 19,5% 0,24

Hack someone’s personal data 31,5% 28,6% 0,73 29,6% 34,4% 2,15
Insult someone online 33,6% 28,9% 1,88 32,2% 40,6% 6,31*
Block and exclude someone from the online group 54,7% 57,5% 10,37** 33,2% 39,2% 3,21
Connect to the IM account of a friend without his consent 
and claim to be him 31,3% 31,2% 0,59 --- --- ---

Make unpleasant phone calls 25,5% 15,9% 0,001 24,6% 24,5% 0,003

Note: aP-value by X2 test, ***p<0.001; **p<0.01; *p<0.05.

Risk Factors of Cyberbullying: Multinomial 
logistic regression showed that 12 of the fifteen predictors 
effectively predicted perpetrator/victim profile. The 
latter was correctly identified in 62 % of instances while 
victims only were identified in 8,9 % of instances only. 
The pseudo-r2 (Nagelkerke) was 0, 32 indicating a 
moderate fit between the model and the data. 

The main cyberperpetrators/cybervictims risk 
factors were being traditional bully/victim OR 9,85 p< 

à 0,001, duration spent online a week more than 32 hour 
OR= 9,63 p< 0,05, talking about cyber bullying OR 3,41 
p< 0,001, parental conflict OR 2,59, p<0,001. Regarding 
victims only the main risk factors were: talking about 
cyber bullying OR 3,03 p<0,001, being a traditional 
bully/victim OR 2,91 p< 0,001 and parental conflict 
OR 2,16 p<0,001. Duration spent online a week was 
also a main risk factor OR 8,06, but it was statistically 
insignificant (table 2).

Table 2: Multinomial regression analysis of risks of cyberbullying

Variables
Adjusted OR CI 95% (n=1914, Nagelkerke R2= 0,32, p< 0.001)

Victim only Perpetrator only Perpetrator/victim
Sociodemographic charactaristics
Age 12-14 (yes) 0,77(0,55-1,06) 0,73(0,50-1,06) 0,52***(0,38-0,72)
Private school (yes) 0,56**(0,37-0,85) 0,39***(0,23-0,64) 0,41***(0,26-0,63)
Traditional bullying
victim 1,85**(1,26-2,72) 1,44(0,89-2,32) 3,88***(2,68-5,64)

bully 1,62(0,94-2,80) 1,97*(1,08-3,58) 3,03***(1,81-5,06)

Bully/victms 2,91***(1,68-5,03) 3,31***(1,81-6,07) 9,85***(6;01-16,15)
Technology use
Have a computer (yes) 0,98(0,71-1,34) 1,31(0,92-1,98) 1,57**(1,15-2,14)
Duration spent online per week
>32 hour 8,06(0,99-65,65) 4,44(0,53-36,66) 9,63*(1,08-85,90)
17-32 hour 6,02(0,73-49,29) 3,53(0,42-29,36) 7,46(0,83-66,94)
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Variables
Adjusted OR CI 95% (n=1914, Nagelkerke R2= 0,32, p< 0.001)

Victim only Perpetrator only Perpetrator/victim
4-16 hour 3,66(0,45-29,37) 2,31(0,28-18,70) 3,18(0,36-28,07)
searching for information(yes) 0,59**(0,44-0,79) 0,59**(0,42-0,84) 0,41***(0,30-0,55)
Publish blogs (yes) 1,30(0,94-1,79) 1,04(0,71-1,52) 1,75**(1,27-2,40)
Snapshat use (yes) 0,86(0,59-1,26) 1,61*(1,07-2,42) 0,99(0,68-1,45)
Facebook use (yes) 1,10(0,81-1,49) 1,29(0,89-1,87) 1,67**(1,20-2,33)
Family
Parental Conflict (yes) 2,16***(1,59-2,94) 1,35(0,92-1,98) 2,59***(1,90-3,54)
Students’ reaction to cyberbullying
Talking about cyberbullying (yes) 3,03***(2,22-4,14) 1,88**(1,28-2,74) 3,41***(2,49-4,68)
Communicating with their friends (yes) 1,51*(1,08-2,11) 1,61*(1,08-2,40) 1,45*(1,03-2,05)

The reference group was the group of participants who were not involved of cyberbullying. ote: ***p<0.001; **p<0.01; *p<0.05.

Discussion
This study showed that the prevalence of 

cyberbullying was considerably important; more than 
half of the participants were involved in cyberbullying. 
There is a lack of data about cyberbullying in middle 
school in our country. However, worldwide the 
prevalence of cyberbullying varies from one author 
to the other. Some reported high prevalence as chu  
(74.6%) and Ghiomisi (62.2 %)9,10. Whereas others less 
prevalence as lee (34,5%) and Kowalski (11%)11,15. 
This variability may be influenced by the difference in 
measurement tools, definitions used, the duration of the 
study, age, cultural context or internet access in each 
country12,13.

Our results indicated also that gender was not 
significantly associated with different profiles of 
cyberbullying. These data were in line with the 
previous studies. For some studies there were no gender 
differences14. For others, cyberbullying has a gender 
and profile dimension. Some authors suggested that 
girls were more often victims15, while others suggested 
they were more often perpetrator/victims16. Furthermore 
Boys were more likely than girls to be perpetrators17,18. 
By sharp contrast,this survey documented that the 
predominant cyberperpetration behavior experienced 
by boys was sending unpleasant text messages and 
excluding the other from the group online. The most 
frequent act of cybervictimization received by both 
boys and girls was receiving unpleasant text messages 
online. These results were consistent with the previous 
studies19. These text messages that are privileged by 
the adolescents could be seen as a means of liberation 

allows them to let out their aggressive behavior.

Considering risk factors of cyberbullying, this 
study showed that the main one was being involved in 
traditional bullying as bully/victim. This finding mirrors 
the results of previous studies19,20. The perpetration of 
aggressive acting online seems to be a more acquired 
behavior. In fact,it may be an extension of traditional 
school bullying.

Our results showed that prevalence of 
cyberperpetrators/victims was higher than traditional 
bully/victim. This finding was different from those of 
the previous studies21. This conflicting result should 
take into account the Moroccan context. Perhaps the 
adolescents in our country use cyberbullying more than 
the traditional bullying to take revenge hiding behind the 
screen.

Our results revealed that spending more time online 
and talking frequently about cyberbullying increase the 
odds of being perpetrators/victims. This finding was in 
line with previous researches19,20. This result showed 
that the adolescents must have knowledge of the risk 
of using ICTs. High internet use increases probability 
of becoming involved in cyberbullying. Moreover, 
the more talking about it the more usual it becomes. 
Perhaps those involved in cyberbullying are encouraged 
by wrong crowd. Consequently, adolescents should be 
sensitized of the risks of using ICTs.

In addition, parents’ conflict was associated with the 
risk of cyberbullying. This is consistent with previous 
studies. The family conflict has a major impact on 
adolescents’ behavior. Indeed, in Morocco, Boughima 
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et al in 2017 showed that 74.8% of women experienced 
violence at home. Adolescent witnessed violence 
on their mothers in 93% of cases and were beaten 
with their mothers in 66.5% of cases. Such violence 
may be transmitted to youths and expressed through 
cyberbullying. The adolescents prioritize parental 
tyranny and become tyrant themselfs. That’s why parents 
should care more about the stability of the couple and its 
consequences on the future behavior of their child22,23.

Although the sample was larger, this study has a 
limitation: The prevalence was limited only to the region 
of Rabat. Therefore, we cannot generalize the results 
to all Morocco. More extensive researches across the 
country are needed to access other risk factors and to 
identify students at risk early and determine the impact 
of Cyberbullying

Conclusion
To sum up, cyber bullying is a real social 

phenomenon in middle-schools. More than half of the 
participants were involved. The most important risk 
factors were: traditional bullying,time spent on internet, 
family conflicts, or talking about cyberbullying. Hence, 
parents, educators and health professionals should be 
aware of these risk factors. Information and prevention 
programs should be taken to help reduce and overcome 
violence in schools.

Conflict of Interest: No

Source of Funding: No

Ethical Approval: The procedures were carried out 
in accordance with the recommendations of the Internal 
Ethics Committee of the Center for Doctoral Studies, 
Faculty of Medicine and Pharmacy, Mohammed V 
University, Rabat, Morocco. This procedure was 
examined and approved by the Committee.

References
1.	 Savage MW, Tokunaga RS. Moving toward a 

theory: Testing an integrated model of cyberbullying 
perpetration, aggression, social skills, and Internet 
self-efficacy. Computers in Human Behavior. 
2017;71:353–361.

2.	 Brown CF, Demaray MK, Secord, SM. Cyber 
victimization in middle school and relations to 
social emotional outcomes. Computers in Human 
Behavior. 2017;35:12–21.

3.	 Palermiti AL, Servidio R, BartoloMG, Costabile A. 
Cyberbullying and self-esteem: An Italian study. 
Computers in Human Behavior. 2017;69:136–141. 

4.	 Hinduja S, & Patchin JW. Bullying beyond 
the schoolyard: Preventing and responding to 
cyberbullying. 2nd ed. Thousand Oaks, CA; 2015a. 
Sage Publications

5.	 Smith PK, Mahdavi J, Carvalho M, Fisher S, 
Russell S, Tippett N. Cyberbullying: Its nature and 
impact in secondary school pupils. Journal of Child 
Psychology and Psychiatry. 2008;49:376–385.

6.	 Mason KL. Cyberbullying: A preliminary 
assessment for school personnel. Psychology in the 
Schools. 2008;45(4):323–348.

7.	 Olweus D. School Bullying: Development and 
Some Important Challenges. Annual Review of 
Clinical Psychology. 2013;9(1):751–780.

8.	 Hinduja S, Patchin JW. Bullying, Cyberbullying 
and Suicide. Archives of Suicide Research. 
2010;14(3):206-221.

9.	 Chu XW, Fan CY, Liu QQ, Zhou ZK, 
Cyberbullyingvictimization and symptoms of 
depression and anxiety among Chinese adolescents: 
Examininghopelessness as a mediator and self-
compassion as a moderator, Computers in Human 
Behavior. 2018;86:377-386.

10.	 Gkiomisi A, Gkrizioti M, Gkiomisi A, Anastasilakis 
DA, Kardaras P. Cyberbullying Among Greek 
High School Adolescents. The Indian Journal of 
Pediatrics. 2017May;84(5): 364–368.

11.	 Lee C, Shin N. Prevalence of cyberbullying and 
predictors of cyberbullying perpetration among 
Korean adolescents Computers in Human Behavior. 
2017;68:352- 358.

12.	 Selkie EM, Fales JL, Moreno MA. Cyberbullying 
Prevalence Among US Middle and High Schoole 
Aged Adolescents: A Systematic Review and 
Quality Assessment. Journal of Adolescent Health. 
2015;58(2):125-33.

13.	 Li Q. A cross-cultural comparison of adolescents’ 
experience related to cyberbullying, Educational 
Research. 2008;50(3):223-234.

14.	 Williams KR, Guerra NG. Prevalence and predictors 
of Internet bullying. Journal of Adolescent Health. 
2007;41:14–21.

15.	 Kowalski RM, Limber SP. Electronic bullying 
among middle school students. Journal of 



2130  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Adolescent Health. 2007;41: S22-S30.
16.	 Pettalia JL, Levin E, Dickinson J. Cyberbullying: 

eliciting harm without consequence. Computers in 
Human Behavior. 2013; 29:2758–2765.

17.	 Aricak T, Siyahhan S, Uzunhasanoglu A, 
Saribeyoglu S, Ciplak S, Yilmaz N, et al. 
Cyberbullying among Turkish adolescents. 
CyberPsychology & Behavior. 2008;11(3):253-
26l.

18.	 Barlett C, Coyne SM. A meta-analysis of sex 
differences in cyber-bullying Behavior, The 
moderating role of age. Aggressive Behavior. 
2014;40(5):474–488.

19.	 Zhou Z, Tang H, Tian Y, Wei H, Zhang F, Morrison 
CM. Cyberbullying and its risk factors among 
Chinese high school students. School Psychology 
International.2013;34(6): 630–647

20.	 Mishna F, Khoury-Kassabri M, Gadalla T, DaciukJ. 
Risk factorsfor involvement in cyberbullying: 
Victims, bullies and bully-victims. Children & 
Youth Services Review. 2012; 34(1): 63–70.

21.	 Modecki KL, Minchin J, Harbaugh AG, et al. 
Bullying prevalence across contexts: A meta-
analysis measuring cyber and traditional bullying. 
Journal of Adolescent Health. 2014; 55:602–611.

22.Boughima FA, Razine R, Benyaich H, Mrabet 
M. The profile of women victims of domestic 
violence in Morocco. La revue de médecinelégale. 
2018sept;9(3):96-102.

23.	 Chen Q, Lo CKM, Zhu Y, Cheung A, Chan K L, 
Ip P.Family poly-victimization and cyberbullying 
among adolescents in a Chinese school sample. 
Child Abuse & Neglect. 2018;77:180–187.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2131

The Correlation of Dental Caries with Parents Education 
Science Level at Ar-Rahmah Islamic Elementary School 

Tamalanrea Makassar, South Sulawesi

Mislia1, Lilies Anggarwati Astuti2,3

1Faculty of Education Science, University of Pejuang Republic Indonesia, Makassar, Indonesia, 2Department 
of Periodontology, Faculty of Dentistry, University of Muslim Indonesia, Makassar, Indonesia, 3Dentistry Study 

Program, Faculty of Medicine, University of Mulawarman, East Kalimantan, Indonesia

Abstract
Introduction: Common dental diseases or disorders are dental caries. The initial cause of dental caries 
is plaque. Plaque is a soft layer composed by a group of microorganisms that multiply in a matrix that is 
formed and attached to the surface of the uncleaned tooth. The problem of dental caries in Indonesia is 
still a problem that needs attention. The results of research that have been done, obtained almost 80% of 
the population in Indonesia suffer dental caries and children who suffer caries is about 90%.Childhood is 
the beginning of behavior formation. Not surprisingly, they are quite susceptible to experience in health 
status changes, including dental health. Therefore, dental health maintenance in children should involve the 
interaction of various parties, in which case the child itself, parents, and doctors. The knowledge, attitudes, 
and behavior of all these components affect the dental health status of the child. In children, the influence of 
parents is very strong. Attitudes and behavior of parents, especially mothers, in dental care gives a significant 
effect on the attitudes and behavior of children.

Objectives: To see the relationship between prevalence of dental caries at SDIT Ar-Rahmah Tamalanrea 
with parents education level.

Research Method: A total of 301 students of SDIT Ar-Rahmah were involved in this study with sampling 
method, by total sampling.

Result:The percentage of dental caries cases by children’s age are at 11 years old is 2.71%, the largest 
percentage of children’s dental caries cases by gender are female of 0.73%, the largest percentage of dental 
caries cases based on the parents occupation are in children whose their parents work as imam mosque 
and others of 100%, the largest percentage of dental caries cases based on the parents education level is in 
children whose their parents had non-bachelor education level of 1.92%.

Conclusion: The magnitude of correlation between prevalence of children dental caries with parent education 
level at SDIT Ar-Rahmah Tamalanrea is 0,046 with significance about 0,358. This shows that there is no 
correlation between prevalence of children dental caries with parental education level.
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Introduction
Common dental diseases or disorders are dental 

caries. The initial cause of dental caries is plaque. Plaque 
is a soft layer composed by a group of microorganisms 
that multiply in a matrix that is formed and attached 
to the surface of the uncleaned tooth. The results of 
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research that have been done, obtained almost 80% of the 
population in Indonesia suffer dental caries and children 
who suffer caries is about 90%. Generally, school-age 
children like to consume sweet foods and beverages that 
generally contain sucrose sugar type, which is one of the 
factors that cause dental caries.1

Dental caries is an infectious disease that damages 
tooth structure. These diseases cause tooth cavities Dental 
caries is spread around the world, where the disease can 
not be healed by itself. Dental caries can be inhibited only 
by good filling. The structure of tooth elements and the 
factors that affect the occurrence of caries teeth should 
be known, if we want to know how the process of dental 
caries.Dental caries can be experienced by everyone and 
can occur on one or more teeth surfaces and may extend 
to the deeper parts of the tooth, for example from enamel 
to dentin or to the pulp.2,3,4

In addition to the four factors associated with caries 
above, there are also external risk factors such as age, 
gender, education level, economic level, environment, 
attitudes and behaviors related to dental health. In the 
field of dental health many theories prove that behavioral 
science is often ignored and that is a mistake.5.6

Childhood is the beginning of behavior formation. 
Not surprisingly, they are quite susceptible to experience 
in health status changes, including dental health. 
Therefore, dental health maintenance in children should 
involve the interaction of various parties, in which case 
the child itself, parents, and doctors. The knowledge, 
attitudes, and behavior of all these components affect 
the dental health status of the child.7,8

In modern humans that living in industrialized 
societies, caries is common but caries frequency differs 
in each country and among individu within the country 
itself. The prevalence of caries in children in developing 
countries is increasing rapidly.9, 10

Dental caries of Indonesian children, especially 
toddlers, is very apprehensive.Nearly nine out of ten 
children suffered caries with seven of the 20 damaged 
teeth. The result of SKRT which states dental caries in 
children is a serious problem in oral health in Indonesia 
with prevalence up to 90,05%, especially at school 

age. This is also a proof of the lack of public behavior 
awareness to maintain oral health.11,12, 13

At least 90% of children have experienced dental 
caries problems since the age of five due to bottle-
feeding behavior in late childhood, food consumed, 
and the wrong brushing technique. As many as 90% 
of Indonesian children (ages 0-16 years) suffer from 
dental caries. Children who experience dental caries 
easily experience abnormal tooth growth, for example, 
protruded teeth. Not only that, dental caries can also 
make teeth easy to fall out prematurely.15,14

The tooth cavity is the place where millions of 
bacteria enter the blood vessels can cause the spread of 
bacteria and toxins that cause infections in other body 
parts such as the respiratory tract, heart, sepsis and 
brain.16

Based on caries stage (Depth of Dental Caries)11

a.	 Superficialis Caries

b.	 Media Caries

c.	 Profunda Caries

Figure 1: Caries Stadium: (1) superficial caries, 
(2) media caries, (3) Profunda caries stage I, (4) 

Profunda caries stage II, (5) caries profunda 
stage III. Source: Available from: halim87dentist.

wordpress.com/.../. Accessed on: 30/10/2009.

Etiology of Caries: The theory of caries etiology 
develops with the development of medical science.10
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Source: Available from: www.dentalgentlecare.com/images/
cariesdentalcirc.gif Accessed on: 30/10/2009.

Figure 2: Scheme of dental caries

Individual awareness, attitudes and behavior 
to wards dental health: Dental and oral health issues 
are closely related to social, psychological, cultural and 
economic factors. The character of the social structure 
and individual status in social status has a role to play 
as a symptom is shown and overcome . Since dental and 
oral problems are not a life-threatening problem, they 
are often ignored so it is important to provide a better 
understanding to the individual about how dental and 
oral health should be perceived.17,18

The prevention and control of caries: Prevention 
of dental caries from an early age is an absolute thing, 
which means must be aware of the initial symptoms, 
such the emergence of invisible small holes like the 
chalk on the surface of the tooth. Every time we eat, 
food remnants and bacteria form an acidic substance that 
can dissolve minerals in tooth enamel and form a small, 
invisible hole.19

Parent Role: Parents role in the supervision 
of brushing teeth and bringing the child for tooth 

examination in dentist is still low. There are no 
relationship between the role of health officer and sport 
teacher with students’ toothbrushing behavior. Parents 
role has a correlation with the dental caries experience 
status, periodontal status and students oral hygiene.21

Objectives; Based on explanation above, the 
authors are interested to conduct research about “The 
Relationship Between Prevalence of Children Dental 
Caries in SDIT Ar-Rahmah Tamalanrea with Parents 
Occupation and Education Level“.

Research Method
This research type is observational analytic. The 

sample of this research is all students of SDIT Ar-
Rahmah Tamalanrea Makassar about 300 students. 
First, socialization to the school concerned, principals 
and teachers about the intent and purpose of research 
conducted in the school. Take the names of all the 
students at SDIT Ar-Rahmah Tamalanrea. Calling 
the students one by one then record the full name, 
age, gender, parent’s occupation, and fill the table 
containing the child’s teeth status by performing dental 
examinations that have caries on all teeth of the child. 
After all data has been recorded, then process the data 
by calculating the total data from each type of data based 
on age, gender, type of parent’s occupation, and parent 
education level.

Results
Based on the data of the research conducted on 

all the students of class I to VI in SDIT Ar-Rahmah 
Tamalanrea Makassar about 300 children, while n in 
the table is the number of children x the total number 
of teeth examined in each child, to know prevalence of 
dental caries in children, then the presentation of the 
data can be seen in the table and the following graph.

Table 1: Prevalence of Children Dental Caries Based on Student’s Age

Age N
D M F DMF-T Normal

Total % Total % Total % Total % Total %
6 14476 282 1.95 47 0.33 0 0 329 2.27 14147 97.73
7 20822 266 1.28 82 0.39 11 0.05 359 1.72 20463 98.28
8 11872 153 1.29 64 0.54 7 0.06 224 1.89 11648 98.11
9 12087 189 1.56 30 0.25 18 0.15 237 1.96 11850 98.04
10 10203 132 1.29 38 0.37 9 0.09 179 1.75 10024 98.25
11 3108 54 1.74 27 0.87 3 0.09 84 2.71 3024 97.29

Total 72568 1076 1.48 288 0.39 48 0.07 1412 1.95 71156 98.05
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Based on the table above can be seen that DMF-T 
in children examined about 300 children by age then 
there were 44 children aged 6 years (2.27%), 58 children 
aged 7 years (1.72%), 53 children aged 8 years (1.89%), 
51 children aged 9 years (1.96%), 57 children aged 10 

years (1.75%), 37 children aged 11 years (2.71%).While 
normal aged 6 year (97.73%), aged 7 years (98.28%), 
aged 8 years old (98.11%), aged 9 years (98.04%), aged 
10 years (98.25%), aged 11 years (97.29%).

Table 2: Prevalence of Dental Caries by Gender

Gender N
D M F DMF-T Normal

Total % Total % Total % Total % Total %
Male 125999 604 0.48 149 0.12 20 0.02 773 0.61 125226 99.39
Female 87680 472 0.54 139 0.16 29 0.03 640 0.73 87040 99.27
Total 213679 1076 0.51 288 0.14 49 0.02 1413 0.66 212266 99.34

Based on the table above can be seen that DMF-T 
in children examined about 300 children by gender 
then there were 163 children with male gender (0.61%) 

and 137 children with female gender (0.73%).While in 
normal, boys were (99,39%) and girls were (99.27%).

Table 3: Prevalence of Dental Caries by Occupation Type of Parents

Code N
D M F DMF-T Normal

Total % Total % Total % Total % Total %
1 219438 752 0.34 208 0.09 42 0.02 1002 0.46 218436 99.54
2 3875 100 2.58 16 0.41 9 0.23 125 3.23 3750 96.77
3 9600 192 2 46 0.48 2 0.02 240 2.5 9360 97.5
4 150 20 13.33 10 6.67 0 0 30 20 120 80
5 100 12 12 8 8 0 0 20 20 80 80
Total 233163 1076 0.46 288 0.13 53 0.02 1417 0.61 231746 99.39

Information:

1.	 Civil Servants: Lecturers, teachers, government 
officials, doctors.

2.	 Private: Private employees.

3.	 Self-Employed: Merchants, entrepreneurs, 
bricklayers, construction workers.

4.	 Police: Police

5.	 TNI: Army/TNI

Based on the table above can be seen that DMF-T 
in children examined about 300 children based on the 
occupation type of parents then there were 219 children 
(0.46%), private were 31 children (3.23%), self-employed 
were 40 children (2.5 %), police were 5 children (20%), 
soldiers were 5 children (20%).While in normal children 
who work as civil servants were 99.54%, private were 
96.77%, self-employed were 97.50%, police were 80%, 
soldiers were 80%. It can be seen in the following graph.

Table 4: Prevalence of Dental Caries Based on Parents Education Level

Parents 
Education Level n

D M F DMF-T Normal
Total % Total % Total % Total % Total %

Bachelor 287928 871 0.31 242 0.08 48 0.02 1161 0.41 286767 99.59
Non-Bachelor 13312 205 1.54 46 0.35  5 0.04 256 1.92 13056 98.08
Total 301240 1076  0.36 288 0.09 53 0.02 1417 0.47 299823 99.53
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In the prevalence of children’s dental caries by 
parents education level, then the lowest percentage in 
248 children with bachelor education level was 0.41%, 
which decay 0.31%, missing 0.08%, and filling 0.02%.
The largest percentage of the 52 children with non-

bachelor education level was 1.92%, where the decay is 
1.54%, missing 0.35% and filling 0.04%.This indicates 
that the higher the educational level like bachelor the 
lower percentage of dental caries in the school. It can be 
seen in the following graph.

Table 5: Relationship between Prevalence of Dental Caries Based on Parents Education Level

Correlations
Prevalence of Dental caries Level of Parent Education

Prevalence of Dental caries
Pearson Correlation 1,000 .048
Sig. (2-tailed) .410
N 300,000 300

Level of Parent Education Pearson Correlation .048 1,000
Sig. (2-tailed) .410
N 300 300,000

From the correlation test conducted between the 
prevalence of dental caries with parents’ education level 
at SDIT Ar-Rahmah Tamalanrea we obtained value of 
0.048 with significance of 0.410. These values indicate 
that there is no correlation between the prevalence of 
dental caries and parents’ education level.

Conclusion
From the results of conducted research on all students 

of SDIT Ar-Rahmah Tamalanrea Makassar from class I 
to VI as many as 300 students can be concluded hat:

1.	 The largest percentage of children‘s dental caries 
cases based on age are at age 11 years of 2,71% or 
37 children.

2.	 The largest percentage of children‘s dental caries 
based on gender is in girls of 0.73% or 137 children, 
whereas in boys of 0.61% or 163 children.

3.	 The largest percentage of children‘s dental caries 
based on parents occupation are in children whose 
parents work as private employees is 3.23% or 31 
children whereas in children whose employment as 
a civil servant is 0.46% or 219 children.

4.	 The largest percentage of dental caries cases based 
on the parent’s education level is in children whose 
parents education level of non-bachelor is 1.92% 
or 52 children whereas in children with bachelor 
education level is 0.41% or 248 children.

5.	 Correlation magnitude between the prevalence of 

dental caries in children with parent’s education 
level on SDIT Ar-Rahmah Tamalanrea is 0,048 with 
significance of 0.410. This shows that there is no 
correlation between prevalence of children’s dental 
caries with parental education level.
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Abstract
Background: Globally there is a paradigm shift is started from increasing non communicable diseases 
trend,of which diabetes mellitus is increasing and it acts as a background for shoot up of stroke cases 
in the society. Stroke is having significant impact on mortality, morbidity, also leads to physically and 
economically making the person as handicapped.

Objectives: To estimate the prevalence, glycaemic control and risk factors of the diabetes mellitus among 
the stroke patients.

Methodology: This was a institutional based cross sectional study carried out in the King Fahad Specialist 
Hospital (KFSH), Buraidah. Sample size of 134 among the stroke patients during the period of June 2018 to 
June 2019. Data was entered in SPSS version 21.0 and necessary statistical tests like simple proportions, chi 
square test and logistic regression analysis were applied.

Results: prevalence of Diabetes mellitus among the stroke patients was 33.6%. Of all the stroke patients, 
about 85.1% were having any limb (upper limb or lower limb) weakness or paralysis. Approximately 68.2% 
were having Hb A1 C level > 7% among the diabetes with stroke patients and near to 80.6% patients were 
from ischaemic stroke. Hypertension was significantly associated with diabetes among the stroke patients 
(P<0.01).

Conclusions: Based on the study results,prevalence of diabetes among stroke patient was relatively little 
high, two thirds of diabetic patients were having poor glycaemic control. In addition to diabetes, we found 
high prevalence of hypertension, dyslipidaemia among the stroke patients.
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Introduction
Stroke is an abrupt onset of neurological deficit that 

is attributed to a vascular cause. 1 It is diagnosed clinically 
and any laboratory diagnosis only helps in supporting 
the initial diagnosis.2. In 2017, WHO classified stroke 

as the second leading cause of death worldwide after 
cardiovascular disease .3 Locally, a study that published 
from King Khalid university,Abha shown the prevalence 
of stroke in Buraidah 64/100000 per year.4

In general, cardiovascular diseases (CVD), 
including stroke, are major healthcare issues in both 
developing and developed countries with deleterious 
effects at individual, family and societal levels. Between 
2010 and 2030, the estimated total direct medical costs 
would escalate from $273–$818 billion in the United 
States alone.5Diabetes mellitus is known as a major 
risk factor for stroke, apart from hypertension, ischemic 
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heart disease, alcoholism, smoking, family history and 
hyperlipidemia.6 Saudi Arabia has high prevalence of 
diabetes mellitus according to the statistics mentioned 
in the Saudi Health Information Survey Handbook 2013 
diabetes mellitus prevalence was estimated to be 13.4% 
among adults .7

As you all know Diabetes Mellitus prevalence is 
increasing all over the world due to environmental and 
life style modifications acting combine to increase the 
disease. As a result of Diabetes incidence and prevalence, 
indirectly stroke patients are increasing. Need self care, 
adoption of preventive strategies and strict adherence of 
medication helpful for minimizing the disease associated 
complications. In view of huge morbidity and mortality 
patterns associated with Diabetes mellitus and economic 
burden on the families, there were many studies 
conducted to know the prevalence of Diabetes among 
community and hospitals in our kingdom and other 
countries. But, there is less available information about 
prevalence of diabetes mellitus among stroke patients.

In view of the above situations, and due to the 
importance of the prevalence of diabetes mellitus among 
stroke patients and lack of much published information 
in our region. We planned to conduct this study in 
Buraydah in tertiary care center - King Fahad Specialist 
Hospital (KFSH) to find the clinical profile of the stroke 
patients.

Objectives:

1.	 To estimate the prevalence of diabetes mellitus 
among stroke patients in King Fahad Specialist 
Hospital.

2.	 To find the socio demographic characteristics, 
glycaemic control and other risk factors of Diabetes 
among the stroke patients.

Patients and Method
Description of the Study Area and Location: King 

Fahad Specialist Hospital: Big tertiary health care centre 
for the Al qassim province having 385 bedding capacity 
and catering specialist services and sub speciality.

Target Population: All stroke patients in the 
represented areas of King Fahad Specialist Hospital.

Study Design and Setting: This was a institutional 
based cross sectional study carried out in the Stroke 
unit area of King Fahad Specialist Hospital (KFSH), 
Buraidah. New Stroke patients that admitted in medical 

department in King Fahad Specialist Hospital, Buraidah. 
An interview based questionnaire was designed and 
information collected from the patients who were 
conscious. Those who were seriously ill, comatose 
patients, information taken from the close relatives of 
the patients.

Study Period: This study was conducted from June 
2018 to June 2019.

Sample Size:135 Participants. Sample size was 
calculated using WHO software for sample size 
determination . At 95% confidence level, 7% precision 
and an expected prevalence of 22% of diabetes among 
stroke patients.

Sampling method: It will be sample of all the stroke 
cases in KFSH will be taken for the research.

Inclusion Criteria: All stroke patients admitted 
in King Fahad Specialist hospital whose age above 20 
years of age.

Exclusion Criteria: Transient ischaemic patients, 
brain tumour patients

Method of Data Collection: An interview 
questionnaire was prepared in consultation with the 
experts in the Family medicine department, Internal 
Medicine and neurologist working in the King Fahad 
specialist hospital and supervisor of the research project. 
All the study subjects were explained in detail about 
the purpose, importance and confidentiality about the 
disease.

Random blood glucose and HbA1C: In case of 
newly detected diabetes individuals, random Blood 
sugar more than 200mg/dl and HbA1C more than 6.5% 
considered by the hospital clinicians and also in my 
study as a criteria and lab values were taken from the 
records. For the glycaemic control among the diabetic 
patients as therapy, cut of point of less than 7% taken as 
good control and more than 7% taken as uncontrolled 
glycaemic status 8,9.

Ethical Clearance: Institutional ethical committee 
certificate was received from Regional Ethics committee, 
Buraidah, Qassim province, registered at National Bio & 
medical ethics committee, registration No: H-04-Q-001.

Data Analysis: Statistical analysis was done by 
using the statistical software spss -21 version. To find 
out the association of diabetes mellitus among stroke 
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patients with the above factors, simple proportions, Chi-
square test and binary logistic regression analysis was 
done. The statistical significance was evaluated at 95% 
confidence level and P value is <0.05.

Results
In the study population, total of 134 patients were 

participated in the present survey, we identified 45 
patients were diabetes mellitus patients among all stroke 
patients admitted during the study period in King Fahad 
Specialist Hospital, Buraidah. The prevalence of the 
Diabetes mellitus among the study stroke patients was 
33.6%. Among the stroke patients, about 59.7% were in 
> 60 years of age group, males were 67.2%.

In the study population, approximately 73.1 % were 
having slurred speech, 40.3% were having facial palsy 
and 85.1% were having any limb (upper limb or lower 
limb) weakness or paralysis. Among the stroke patients, 
about 20.9% (28/134) were having dyslipidaemia. 
Among the dyslipidaemic patients, approximately 
41.7% were having more than 10 years duration.

Table 1: Shows Demographic characteristics among 
Stroke patients of study population

Demographic parameters Number Percentage
Age (n-134) 20-30 2 1.5
31-40 8 6.0
41-50 16 11.9
51-60 28 20.9
>60 80 59.7
Sex (n-134)
Male 90 67.2
Female 44 32.8
Occupation (n-134)
Employee 30 22.4
non employee 104 77.6
Marital status (n-134)
Yes 128 95.5
No 6 4.5
Number of children (n-122)
< or = 2 8 6.0
3-5 members 42 31.3
>5 members 72 53.7
Income (n-134)
< 3000 SR 84 62.7
>3000 SR 50 37.3

Out of 134 stroke patients, 48 patients were 

hypertension with stroke. About 47 (35%) patients 
were given response about duration of hypertension. Of 
which, approximately 51.1% were having more than 10 
years of hypertension duration. About 34.3% (46) were 
given hypertension compliance history, of which 52.2% 
(24/46) were having hypertension compliance.

Among all the stroke patients, about 4.5% (6/134) 
were given quitting of smoking history given. Of which, 
50% (2/4) were smoked more than 20 cigars /day and 
also all the ex smokers given more than 20 years of 
smoking duration history. In the study stroke patients, 
about 67.1% (90/134) patients were having BMI more 
than 25 and only 32.9% (44/134) were having BMI < 25.

Table 2: Report of type of stroke and past stroke 
history among the stroke patients:

Type of stroke (n-134) Number Percentage
Ischaemic 108 80.6
Haemorrhagic 26 19.4
Total 134 100.0
Past stroke history (n-134)
Yes 26 19.4
No 108 80.6
Total 134 100.0

Table: 2 stated that near to 80.6% were from 
ischaemic stroke and only 19.4% of the patients from 
haemorrhagic stroke origin.

Table 3: Diabetes duration, compliance and Hb A1 
C status among the study stroke patients:

Diabetes Duration (n-44) Number Percentage
< or = 5 yrs 2 4.5
>5 yrs - 10 yrs 12 27.3
> 10 yrs 30 68.2
Total 44 100
Diabetes compliance (n-43)
Yes 21 48.8
No 22 51.2
Total 43 100

Hb A1 C (n-44)
Number of 

Diabetics with 
stroke

Percentage

< or = 7 14 31.8
> 7 30 68.2
Total 44 100.0

Table 3 revealed that 45 patients were diabetes with 
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stroke. About 44 (32.8%) patients were given response about duration of Diabetes. Of which, approximately 68.2% 
were having more than 10 years of Diabetes duration.

Table 4: Hypertension in relation to Diabetes status among the stroke patients:

Hypertension Stroke with Diabetes Stroke without Diabetes Odd’s Ratio Confidence interval
Present 24 (53.3%) 24 (26.9%)

3.095 1.462 to 6.551Absent 21 (46.7%) 65 (73.1%)
Total 45 (33.6%) 89 (66.4%)

X2 - 9.03, 1 df, P- 0.003, Statistically significant association was found between hypertension and stroke with Diabetes.

Table: 5 - Smoking status, frequency and its 
duration among the stroke patients:

Smoking (n-134) Number Percentage
Yes 24 17.9
No 108 80.6
Not available 2 1.5
Total 134 100
Frequency (n-24)
<20 cigars/day 12 50%
= or >20 cigars/day 12 50%
Total 24 100
Duration (n-22)
<15 yrs 4 18.2
> 15 yrs 18 81.8
Total 22 100

Table 6: Logistic regression analysis of factors 
associated with Diabetes Mellitus among the stroke 

patients:

Variables Odd’s 
ratio

95% confidence 
interval P value

Occupation .985 .233 4.154 .983
Age 1.503 .501 4.505 .467
Body mass index .800 .325 1.969 .627
Exercise .876 .273 2.804 .823
Smoking 1.716 .524 5.616 .372
Hypertension .267 .119 .599 .001
Dyslipidaemia .584 .231 1.477 .256

Table 6 stated that hypertension was significantly 
associated with diabetes mellitus among the stroke 
patients (P< 0.001).

Discussion
In the Kingdom of Saudi Arabia, stroke is a rapidly 

growing problem and a major cause of illness and death. 

This increasing incidence is due to the changing life style 
in the country and high prevalence of diabetes mellitus, 
obesity, dyslipidaemia, and hypertension, all considered 
as important risk factors 10.

In the present study, the mean age was observed as 
65.73 ± 16.69. The study conducted in Saudi Arabia, 
Arar internal medicine department showed that, the 
age of elderly ranges from 50-92 years with a mean age 
60 years, male to female ratio was 47.8 to 52.2 12. In 
southwest Saudi Arabia by Al-Modeer et al 12, the age 
of elderly ranges from 60-104 years with a mean of 77.2 
years. In Al Rajeh et al., in a hospital that exclusively 
treated the Saudi Arabian National Guard hospital, the 
mean age of the patients was 63 years 13. In the present 
study, 67.2% were males and 32.8% were females. 
Another study conducted in Dubai, cerebrovascular 
accident affected 38.8% of the studied elderly, more 
prevalent in males than females 14.

In the current study denoted that the mean body 
mass index observed as 27.19 ± 3.97 and about 67.1% 
(90/134) patients were having BMI more than 25. Almost 
similar observation of body mass index of more than 25 
among the stroke patients was 66.7% in their study 11.

In the present study, the prevalence of the Diabetes 
mellitus among the study stroke patients was 33.6%. 
Singh et al 15 conducted study in India, revealed the 
prevalence of 24% and another study conducted in 
Hyderabad, India showed the Prevalence of Diabetes 
among the stroke patients was 55% and he stated that 
diabetes is the one of the important risk factor for getting 
the stroke 8. Estimates suggest that patients with diabetes 
have twice the risk of stroke compared to non-diabetics. 
Few mechanisms that have described the effects of high 
blood sugar level leads to impaired auto regulation of 
cerebral blood flow and hyperglycaemia tends to develop 
cerebral oedema.
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In the present study population, about the type 
of the stroke, near to 80.6% were identified from the 
Computerized Tomography (CT) scan and clinical 
expert opinion as ischaemic stroke and 19.4% patients 
were from haemorrhagic stroke. The incidence of 
ischaemic stroke was 2.5-and 3.6-times greater higher 
among diabetic men and women, respectively, in the 
Framingham study 16.

Among the Diabetes with stroke patients, about 
68.2% were having Hb A1 C level > 7%, that reflects 
majority of the diabetics among the stroke patients were 
not having good glycaemic control and it tends to act 
as a risk factor for getting stroke. The Hjalmarsson et 
al study done in Indonesia and discovered that pre 
stroke glycemic control disorder or baseline HbA1c 
is an independent risk factor for poor survival and an 
unwelcome functional outcome after suffering from an 
ischemic stroke 17.

Among the total diabetes with stroke patients, about 
53.3% were having hypertension. Hypertension was 
significantly associated with Diabetes among the stroke 
patients (P<0.01). Study conducted in Qatar by Khan 
FY et al revealed that prevalence of hypertension range 
among the diabetes with stroke patients was 32-40% and 
denoted that hypertension is recognized as a one of the 
risk factor for the stroke 18.

In the study patients, about 20.9% were having 
dyslipidaemia. Study conducted by Turkey AM et al 
done at Tikrit teaching hospital and another study done 
by Yesilot N, Koyuncu BA et al at Istanbul medical 
school in the year 2011 revealed that dyslipidaemia was 
from 18% to 46% 19,20.

Out of 134 stroke patients in the present study, 
about 17.9% patients were having smoking habit. study 
done by McLachlan RS et al in United Arab Emirates 
shown that range of smoking habit from 13% to 44.4% 
among stroke patients 20. One of the limitation of the 
study, those patients were in coma, data collection from 
the relatives bit difficulty faced. As a result, we missed 
some information from the patients.

Conclusion
Overall prevalence of Diabetes mellitus among 

the stroke patients was 33.6%. Majority of the diabetes 
patients were un controlled status and half of the 
Diabetes individuals were not having good compliance 
of diabetes. Almost one third of the patients were having 

hypertension in the study population. Approximately 
one fifth of the patients were having dyslipidaemia and 
smoking habit.
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Abstract
Background: Road traffic injuries (RTIs) are an important cause of morbidity and mortality. Iraq, is one of 
the countries with higher rates of RTIs

Objectives: To identify Risk factors and pattern of injuries of Road Traffic injuries in Holy city of Karbala/
Iraq.

Method: A Hospital-based cross sectional study conducted at Imam Hussein medical city in Karbala during 
the period March, 1st to May 30th 2019 included 400 patients with different Road traffic injuries who were 
present at the emergency department or admitted to the surgical wards after initial management in the 
emergency department

Results: The mean age of the subjects was (26.35 ± 15.42). Almost (27.5%) of victims aged 11-20 years 
and (85.5%) of cases were males and almost (48%) had low level of education. Head injuries were more 
frequent, accounted for (35.1%), lower and upper limbs were injuries in (32.3%% and 10.5% respectively).
Fractures accounted for about 30% of cases. Almost (31%) the cases needed admission to the wards. The 
case fatality rate was 2.5%.

Conclusion: Road traffic injuries are the most common among young people, especially motorbike drivers, 
and Teenager are the most vulnerable. The Head is the most exposed part to injuries and the fractures are 
the most frequent type. A large proportion of cases require medical attention within the hospital and head 
injuries are the most common cause of death.
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Introduction
Globally, one crucial reason to morbidity and 

mortality is Road Traffic Injuries (RTIs) and this usually 
happens in poor and middle-income countries. According 
to Disability Adjusted Life Years (DALY) lost, RTIs 

is one of the leading disease burdens and it is ranked 
as number 9 worldwide among other harmful causes.1 
RTAs can be transpired due to a collision between 
vehicles, vehicles and pedestrian, vehicles and animals or 
between vehicles and fixed objects. Almost, about 20 - 50 
million people remain in serious injuries because of road 
traffic collisions 2. The available data on RTIs and death 
cases in some Arab and regional countries show some 
differences. For instance, moderate to high fatality rates 
were reported in the UAE, Saudi Arabia and Kuwait2–4. 
Generally, in Middle East the harmful circumstances 
of road traffic accidents are alarming and require an 
immediate response to control its disastrous outcomes. 
In Iraq, most of the Iraqis live in urban places (almost 
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70%). Since many years the RTAs occurrence and its 
extensive negative impact has endangered the lives of 
many people and there is a rise in Iraqi fatalities2,5,6 Base 
on WHO data, age adjusted death rate in Iraq ranked as 
number 4 in the world regarding the RTIs fatalities 2,5.In 
Iraq, during 2011, RTIs is about four times bigger than 
the loss as a result from terrorism. Consequently, the 
decade of action for road safety 2011-2010 was pledged 
to control and reduce the level of traffic road loss by year 
2020. This attention was considered due to the need to 
design appropriate interventions which aim to prevent 
or minimize RTAs in Iraq 2,5,7. Locally, in spite of the 
increase in traffic accidents in holy city of Karbala, but 
there are not enough studies on this subject, which led 
us to conduct this study to shed light on risk factors and 
pattern of injuries resulting from road traffic accidents 
in Karbala.

Patients and Method
This was a descriptive cross-sectional study 

conducted in Imam Hussein medical city in holy Karbala, 
during the period from 1 March to 30 May 2019. A total 
of 400 patients with different RTIs of both genders 
who were admitted to the emergency department or the 
surgical wards of the hospital were included regardless 
their age. Patient was excluded if he / she refused to 
participate, or uncooperative patient, victim of accidents 
from other provinces or Unconscious patients without 
accompanying person or the accompanying person 
have no information about the accident or injury. 
Data collected using a pre-constructed data collection 
sheet included personal data, Accident related data, 
risk factors, clinical data, type and site of injury, and 
primary and progressive management and intervention. 
All questionnaires were reviewed and checked for 
errors or inconsistency . Data analysis, performed using 
the statistical package for social sciences version 25, 
appropriate statistical tests were applied accordingly.
hit pedestrian, rollover and sideway were the most 
frequent mechanism of accident, contributed for 23.5%, 
22.3% and 21.5%, respectively. Regarding the cause of 
accident, negligent cycling, road crossing or driving was 
the main cause of accidents, represented 44.3% of all 
causes, followed by high speed (14%), bad road (12.5%) 
and overcrowded road (11.5%), other causes are less 
frequent summarized in the same (Table 2)

Finding: Demographic characteristics of the 400 
RTIs victims and road users categories are shown 
in(Table 1), Table 2 demonstrated the accident’s related 

characteristics including the type of vehicle, mechanism 
and cause of accident; 2-wheel motorcycle and car were 
the most involved vehicle in the accidents, contributed 
for 55% and 51.8%, respectively.

Regarding the use of safety measures, only 4 out 
of 207 motorcycle and bicycle users were wearing a 
helmet during the accident. Among the 77 car drivers 
and passengers, only 6 were setting the seat belt during 
the accident. Regarding the time of accident, the least 
frequent accidents, (7.8%), occurred during the 12:01 to 
6:00 am, and the more frequent accidents, (39%), at 6:01 
pm to 12:00 am. Among the 400 victims, 40.5% reached 
the hospital by an ambulance, 38.0% by private car 
while the remaining victims transported by taxi, other 
vehicle, carried by peoples, or police car and in 5 victims 
the mean of transport was unknown., (Table 3).

Table 4, summarizes the site and types of RTIs 
of the 400 victims, where 41.8% had head injuries, 
51.3% lower limb, 21.3% upper limb while back or 
chest and other sites were less frequent, 6.8% and 2% 
respectively. Fractures reported in 30%, contusion and/
or ecchymosis, abrasion and laceration in 20.5%, 19% 
and 13.8%, respectively, while vascular injuries and 
multiple superficial wound, vascular and soft tissue 
injury reported in 7%, 6.3% and 3.5%, respectively.

The outcome of the victims revealed 10 mortalities 
giving a case fatality of 2.5% while 97.5% survived, 
(Figure 1).

Table 1: Age, gender and road user categories of 400 
RTIs victims

Variable No. %

Age (year)

1 - 10 58 14.5

11 - 20 110 27.5

21 - 30 96 24.0

31 - 40 73 18.3

41 - 60 29 7.3

> 60 34 8.5

Gender
Male 342 85.5

Female 58 14.5

Road users

Motorcyclist 205 51.3

Pedestrian 116 29

Passenger 51 12.8

Driver 26 6.5

Pedal cyclist 2 0.5
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Table 2: Accidents related characteristics (N=400)

Variable No. %
Type of Vehicle
2-WheelMotorcycle 220 55.0
3-WheelMotorcycle 53 13.3
Car 207 51.8
Light motor vehicles 34 8.5
Bicycle 2 0.5
Mechanism of accident   
Rollover 94 23.5
Hit pedestrian 89 22.3
Sideway 86 21.5
Head on 47 11.8
Hit and run 29 7.3
Rear end 25 6.3
Hit object on the road 25 6.3
Not established 5 1.3
Cause of accident
Negligent (cycling, road crossing, driving) 177 44.3
High speed 56 14.0
Bad road 50 12.5
Overcrowded road 46 11.5
Mobile use 23 5.7
Playing on road 21 5.3
Poor vision 15 3.7
Mechanical fault of vehicle and other 12 3.0

Table 3: Accident and victims related factors of 400 
RTIs victims

Variable No. %
Using safety measures
Wearing a helmet* 4 1.9
Set a seatbelt ** 6 7.8
Time of accident   
12.01am-06.00am 31 7.8
06.01am-12.00pm 94 23.5
12.01pm-06.00pm 119 29.8
06.01pm-12.00am 156 39.0
Mean of transported to hospital
Ambulance 162 40.5
Private car 152 38.0
Taxi/other vehicle 38 9.5
Carried by people 25 4.5
Police vehicle 3 0.8
Not established 20 5
*motorcycle and bicycle users, n = 207, **passengers and 
drivers, n=77

Table 4: Sit and types of RTIs

Variable No. %
Site of injuries*   
Head and face 167 41.8
Lower limb 205 51.3
Upper limb 85 21.3
Back /chest 27 6.8
Other sites* 8 2.0
Type of injury   
Fracture 120 30.0
Contusion and/or ecchymosis 82 20.5
Abrasion 76 19.0
Laceration 55 13.8
Multiple superficial wound 28 7.0
Vascular injury 25 6.3
Soft tissue injury 14 3.5
*Other sites: abdomen, neck, cervical spine, pelvis

Figure 1: Case fatality and survival rates of 400 
RTIs cases

Discussion
The present study found higher proportion of victims 

aged 11–40 years, this finding agreed a previous Iraqi 
study from Babylon8. And disagreed that reported in 
Korea and Pakistan9,10. Males were the dominant victims 
which might be due to the higher exposure to traffic 
in males compared to females this finding supported 
that reported in Yemen11. Motorcyclist were the more 
frequent, (51.3%), road users among the victims. The 
higher proportion of motorcycles reported in the current 
study was expected due to the increasing number of 
the imported motorcycles in Iraq which were widely 
used by Iraqi population particularly among the young 
adults. In Iraq, since 2003, there have been an increasing 
number of motorcycles in the streets12. These findings 
in line the Yemeni study11, while inconsistent with that 
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conducted in Kenya13 and Pakistan14 and the differences 
could be due to the variation in natures of different 
populations . Negligence was the major cause of RTIs 
which agreed with previous studies from Nigeria15 and 
UAE16. Vast majority of motorcycle riders in our study 
did not wear the helmets and vast majority of drivers 
did not set a seatbelt on at the time of accidents. Using 
safety measures is very important protective factor 
can reduce the risk of RTIs17,18. In the current study, 
more frequent accidents, (39%), occurred at 06.01pm-
12.00am, however, it had been documented that the 
more frequent accidents happen at day time 7. In the 
present study the more frequent mean of transport was 
ambulance, contributed for 40.5%, and this indicates an 
improvement in the emergency health system in Karbala 
province, however, in the remaining 59.5% of cases the 
patients transported by private car, taxi, or other vehicle. 
In the present study, head and face injuries reported in 
41.8%, lower limbs and upper limbs injuries in 51.3% 
and 21.3%, respectively, back and chest in 6.8% 
and other sites contributed for only 2%, This finding 
coincided with the finding of other previous Iraqi study 
conducted by Waleed et al. 12. Previous reports referred 
that head and lower limb are the most common sites of 
injury and head injury carry the higher risk for morbidity 
and mortality in road traffic accidents19,20.

Fracture was the more frequent lesion among the 
cases of the present study, (30%), followed by contusion 
and/or ecchymosis (20.5%), abrasion s (19%), laceration 
(13.8%) multiple superficial wound (7%), vascular injury 
(6.3%) and soft tissue injury reported in (3.5%) of the 
cases . However, different injuries could occur during 
an accident and different organs of the body could be 
affected. Ganveer et al. mentioned that fractures were 
the commonest injuries in RTAs21. Fortunately, majority 
of the cases survivesd and only 2.5% died, this rate was 
close to that previously reported in Karbala 12, Tikrit 22 
and in Najaf provinces of Iraq 23 . While the fatality rate 
in was lower than that reported in Saudi Arabia 24.

Conclusion
Majority of the road traffic injuries victims in 

Karbala were young adult male, unemployed or 
students. Most RTAs occurred inside the city or on a 
secondary roads. Motorcycles were the main vehicle 
involved and negligence was the most frequent cause of 
RTIs. Head and lower limbs were the commonest sites 
of injuries and the main cause of fatality. Fractures are 
the commonest type of lesions among the studied group. 

Case Fatality rates due to RTA was close to that reported 
in previous Iraqi studies and lower than that reported in 
other countries.
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Abstract
Background: Placenta accreta (PA) is a major life-threating obstetrical burden associated with high morbidity 
and mortality. This study aims to evaluate the ability of alpha-fetoprotein for prediction of placenta accreta 
in women with complete placenta previa centeralis.

Method: This is a prospective study carried out at Minia Maternity University Hospital, Egypt during the 
period from October 2017 to March 2019. This study included a total of 100 pregnant women who are 
admitted to the hospital for CS between 28:38 weeks of gestation. They were classified into 2 groups (50 
women per each), group (I) Diffuse PA: include women with diffuse placenta accreta and group (II) Control 
group: include women with normally implanted placenta.

Results: Both groups were comparable regarding age, residence and parity however, diffuse PA group had 
significantly higher number of cases with ≥ 4 previous CSs and positive history of placenta previa. Group 
(I) had lower postoperative heamoglobin and platelet count (p<0.01). Serum alpha-fetoprotein concentration 
was significantly higher in PA group compared to control (1.33 ± 0.38 vs. 0.66 ± 0.22 MoM, p<0.01). Also, 
group (I) had higher amount of blood transfused units and longer duration of hospital stay compared to 
control group (all p<0.01). Incidence of complications was obviously higher in PA group (41 cases, 82%, 
p<0.01). The results of the predictive value of serum alpha-fetoprotein for placenta accrete revealed that the 
area under curve (AUC) was 0.958 and the best cutoff was > 0.84 MoM with a sensitivity of 92%, specificity 
= 82% PPV = 83%, NPV = 87.2% and accuracy of 85% (p<0.01).

Conclusion: In conclusion, the results indicate a significant association between elevated serum alpha-
fetoprotein level and placenta accreta. Also, serum alpha-fetoprotein has a high predictive value for placenta 
accreta in women with complete placenta previa centeralis.
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Introduction
Abnormal placental adherence is associated with 

major pregnancy complications, it could be presented in 
three conditions; placenta accreta, increta and percreta 
[1]. Placenta accreta is the complete or partial attachment 
or penetration of the placenta to the myometrium 
or related organs that obstruct normal separation at 
delivery, this case results in significant hemorrhage that 
threats both mother and neonate life [2]. Additionally, 
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placenta accreta is associated with high morbidity that 
includes hysterectomy, blood transfusion, infection and 
ICU admission, etc.. [3]. Numerous risk factors have 
been associated with placenta accreta, placenta previa is 
one of them [4]. Placenta accreta was reported to occur 
in approximately 15% of cases with placenta previa and 
in about 67% of cases where placenta previa occurs 
in cases with previous cesarean delivery for placenta 
previa [5]. The antenatal diagnosis of placenta accreta is 
pivotal, because it allows both the medical team and the 
patient to be prepared for the suspected complications 
during delivery [6].

Alpha-fetoprotein (AFP) is a serum glycoprotein that 
was discovered early in human fetal serum by Bergstrand 
and Czar in 1956 [7-8]. It is the chief mammalian tumor-
associated fetal protein found in adult’s blood (by a 
small amount of 10-20 ng/ml) [9]. Maternal serum alpha-
fetoprotein is elevated in some pregnancy complications 
such as spontaneous abortion, pre-elampsia, gestational 
hypertension, preterm delivery and premature rupture of 
membranes (PROM) [10, 11]. Also, poor maternal and fetal 
outcome is strongly related to the elevation of maternal 
AFP (probably as a result of placental injury) [12]. In 
addition, a significant association was found between 
increasing maternal AFP and the greater likelihood of 
persistent placenta previa [13]. Furthermore, the risk for 
abnormal placental adherence was increased in women 
with an elevated maternal serum AFP level, especially 
in the presence of a placenta previa [14]. The objective of 
this study is to evaluate alpha-fetoprotein as a predictor 
of placenta accreta in women with complete placenta 
previa centeralis.

Patients and Method
This is a prospective study that was carried out at 

Minia Maternity University Hospital, Egypt during the 
period from October 2017 to March 2019 (18 months). 
The study was approved by the research ethics committee 
of the Department of Obstetrics and Gynaecology, 
Faculty of Medicine, Minia University. All patients had 
signed a written informed consent after they have been 
made aware of the purpose of the study, interventions, 
outcome and possible complications. The study included 
a total of 100 pregnant women with previous CS who are 
admitted to the hospital for CS between 28:38 weeks of 
gestation. They were classified to 2 groups (50 women 
per each) as follow:

Group (I) Diffuse PA: include women with diffuse 
placenta accreta.

Group (II) Control group: include women with 
normally implanted placenta.

Women with placenta previa centeralis who were 
delivered by CS had history of prior CS and gestational 
age of 28:38 weeks were included. Exclusion criteria 
were; recurrent pregnancy loss, IUFD, IUGR, multiple 
pregnancy, fetal chromosomal anomaly, prior cervical or 
uterine surgery other than CS and curettage, any known 
systemic disease eg. diabetes mellitus, hypertension, 
etc., pregnancy achieved by ART, placental abnormality 
other than placenta previa and congenital fetal 
malformation such as neural tube defect, abdominal wall 
defect gastrointestinal and skeletal abnormality.

Full history was taken. General and abdominal 
examinations, basic laboratory investigations and 
detailed US examination were done for all included 
cases. The diagnosis of placenta previa was based 
on the presence of placental tissue covering the 
internal cervical os. Placenta accreta was diagnosed 
by ultrasound. Maternal serum alpha-fetoprotein was 
measured by automated equipment (IMMULITE 
2000, Siemens Healthcare Diagnostics, Los Angeles, 
CA, USA) solid-phase competitive hemiluminescent 
enzyme immunoassay system as per the manufacturer’s 
instructions. Multiple of the median (MoM) values were 
calculated for serum alpha-fetoprotein. Pre and post-
operative complete blood count (CBC) were determined 
by Automated cell counter Sysmex, NE (TAO, Medical 
Incorporation, Ono, Japan). Given blood units for each 
case was recorded. Postoperatively, patients who were 
admitted to ICU were subjected to close daily follow-up. 
Postoperative complications and hospital stay duration 
were recorded.

Statistical Analysis: SPSS program (Statistical 
Package for Social Sciences, version 20, IBM, NY, 
USA) was used for statistical analysis. Numerical data 
were presented as mean ± standard deviation (SD), 
while categorical data were presented as number and 
percentage. For comparisons of quantitative data, 
independent and paired sample T-test were used, 
however, for qualitative data, Chi-square test or Fisher 
exact were used. Probability values (P. V.) were 
considered significant if less than 0.05 and highly 
significant if less than 0.01.
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Results
Incidence of complications was obviously higher 

in PA group (41 cases, 82%, p<0.01) of these, 19 
cases with post-partum hemorrhage and 14 cases with 
bladder injury. Regarding surgical interference in group 
(I), 35 cases (70%) had hysterectomy, 11 cases (22%) 
had leaving placenta in situ and 4 cases were managed 
conservatively. However, 4 cases (8%) only in control 

group were managed conservatively (3 cases by bilateral 
uterine artery ligation and 1 case by ballon tamponade) 
(Table 1). The results of the predictive value of serum 
alpha-fetoprotein for placenta accrete revealed that the 
area under curve (AUC) was 0.958 and the best cutoff 
was > 0.84 MoM with a sensitivity of 92%, specificity 
= 82% PPV = 83%, NPV = 87.2% and accuracy of 85% 
(p<0.01) (Table, 2 and Figure 1).

Table 1: Laboratory investigations, clinical finding and surgical interference between groups.

Variable
Groups

P. value (Sig.)Group (I) Diffuse PA 
(n=50)

Group (II) Control 
(n=50)

Heamoglobin (g/dl)
Preoperative 11.2 ± 1.7 11.3 ± 1.3 0.74NS

Postoperative 8.6 ± 1.3 9.8 ± 1.3 <0.01**

Platelet count (103)
Preoperative 245.3 ± 29.2 252.9 ± 31.5 0.21NS

Postoperative 155.2 ± 23.7 195.4 ± 26.8 <0.01**

Serum alpha-
fetoprotein 

ng/ml 124.7 ± 35.8 61.7 ± 20.9 <0.01**

MOM 1.33 ± 0.38 0.66 ± 0.22 <0.01**

Blood transfusion (units) 4.74 ± 1.95 0.2 ± 0.4 <0.01**

Duration of hospital stay (days) 7.1 ± 3.9 1.3 ± 0.7 <0.01**

Complications

No 9 (18.0%) 46 (92.0%)

<0.01**

Bladder injury 14 (28.0%) 2 (4.0%)

ICU admission 8 (16.0%) 1 (2.0%)

Post-partum hemorrhage 19 (38.0%) 1 (2.0%)

Delayed hysterectomy 0 0

Surgical interference

Hysterectomy 35 (70.0%) 0 <0.01**

Leaving placenta in 
situ

Partial 1 (2.0%) 0 0.31NS

Complete 10 (20.0%) 0 <0.01**

Conservative 
management

Bilateral uterine artery 
ligation 0 3 (6.0%) 0.08NS

Cervical tamponade 2 (4.0%) 0 0.15NS

Ballon tamponade 2 (4.0%) 1 (2.0%) 0.56NS

Chi-square and T tests were used to compare between groups. NS Not significant. ** Significant (P≤ 0.01)

Table 2: Alpha-fetoprotein for prediction of placenta accreta.

Parameter AUC Cutoff Sensitivity (%) Specificity (%) PPV (%) NPV (%) Diagn. Accuracy

AFP (MoM) 0.958 > 0.84 92.0 82.0 83.0 87.2 85.0
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Figure (1): ROC curve analysis of serum AFP for prediction of placenta accreta.

Discussion
Currently, alpha-fetoprotein is used for the 

prediction of the fetus’s quality, its elevation in amniotic 
fluid may indicate the likelihood of neural tube defects 
[15]. Furthermore, the sudden upregulation of maternal 
serum AFP (up to 380-500 ng/mL) was associated with 
the presence of incipient abortion or stillborn fetus [16].

The results of our study revealed that maternal serum 
alpha-fetoprotein was significantly elevated in placenta 
accreta group (1.33 ± 0.38 MoM) compared to control 
group (0.66 ± 0.22 MoM). Also, serum alpha-fetoprotein 
has a high predictive value for placenta accreta in 
women with complete placenta previa with cutoff > 0.84 
MoM, area under curve of 0.958, with a sensitivity of 
92%, specificity = 82% PPV = 83%, NPV = 87.2% and 
accuracy of 85% (p<0.01). Our results are consistent 
with the previous studies indicating that elevated 
maternal serum AFP levels are strongly associated with 
MAP among women with placenta previa. Hung et al. 
[17] reported a strong significant association between 
elevated AFP and placenta accreta in women with 

placenta praevia (AFP levels ranged between 0.5 and 2.5 
MoM in 89% of accreta patients). In addition, Zelop et 
al. [18] reported that there is a strong correlation between 
the extent of invasion and the elevation of serum AFP. 
Also, Lyell et al. [19] studied the relationship between 
maternal serum markers and morbidly adherent placenta 
in women with placenta previa (n=736). They found 
that maternal serum alpha-fetoprotein (>1.79 MoM) 
was associated with a nearly 3-fold increased risk for 
placenta accreta. Also, similar to our study, they found 
that the risk for MAP was increased by 23-36 fold in 
women with previa that had elevated AFP in addition to 
high previous CSs.

Similar to our findings, Dreux et al. [20] studied 
maternal serum markers and placenta accreta, they 
found that AFP concentration was 1.23 MoM in placenta 
accreta group (n=69) versus 0.99 MoM in control group 
(n=552), (p<0.01). In a recent study by Verma et al. [21], 
they found that AFP level was higher in 93.3% of cases 
with placenta previa with placental adherence. Also, 
they found a significant surgical intervention (80%) and 
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increased maternal morbidity (68.8%). They concluded 
that maternal serum AFP is an important biomarker for 
prognostication of placental adherence. Oztas et al. [22] 
studied the ability of serum AFP in the prediction of 
morbidly adherent placenta that requiring hysterectomy 
among women with placenta previa totalis. They found 
that according to the ROC analysis, the area under the 
curve was 0.742, the best AFP cut-off value was 1.25 
MoM with 85.9% sensitivity and 71.4% specificity 
(p=0.036).

Conclusions
In conclusion, the results indicate a significant 

association between elevated serum alpha-fetoprotein 
level and placenta accreta. Also, serum alpha-fetoprotein 
has a high predictive value for placenta accreta in 
women with complete placenta previa centeralis. 
Further prospective studies are warranted to confirm our 
findings.
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Abstract
Context: School health program has been developed by WHO through comprehensive approach in 
promotion efforts and health education in the schools, called health promoting school. Indonesia Ministry 
of Health translated HPS as Sekolah Berwawasan Kesehatan. There are six elements of HPS developed by 
WHO-SEARO are adopted by IMoH. Six elements of HPS will be easy to be implemented when school 
health program also adopts them. However, UKSas Indonesia school health program, only implements three 
elements called Trias UKS. This study aims to explore the potency faced by school in implementing the 
elements of HPS. A qualitative study was conducted to explore three state elementary school potencies 
to implement it. Totally 40 informants were involved in this study conducted with in-depth interview and 
focus group discussion. Results shows that there are slightly difference among three school in the potency 
to implement HPS, even they had differ characterictics. One school been coaching by Education Office-
City of Surabaya, has implemented three elements well and has always been a champion of school health 
competition in Surabaya. Even though, the last two school have potency too. Need more advocate and 
socialization about the HPS implementation among school at Surabaya to gain the comprehensive approach 
in health and education sectors in Indonesia.
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Introduction
Globally, school health program has been 

developed by WHO and other international agencies 
since 1950 through comprehensive approach in 
promotion efforts and health education in the schools1. 
However, its implementation in each country varies 
greatly1. The schools should organize through holistic 

and comprehensive approach, called health promoting 
school (HPS). Health promotion efforts in the schools 
in the form of HPS has been identified effectively for 
enhancing health status of students in the schools2,3,4,5,6.

HPS program endorsed by WHO has been adopted 
by Indonesias Ministry of Health7. There are six 
elements of HPS developed by WHO8 are adopted by 
Pusat Promkes (Health Promotion Center) (2011)7. Six 
elements of HPS are easy to be implemented when UKS 
or school health program as technical implementing 
unit, also adopts them. However, in implementing 
program, UKS only implements three elements called 
Trias UKS (three elements of HPS). These include 
health education, health services in school, and health 
environmentally school, as well9. Others elements are 
not written clearly in the document of UKS and they 
have not yet been implemented well by UKS program. 
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These are the first element about engagement of health 
and education staff, teacher, parent, community leader 
in health promotion effort, the fifth element about school 
policy implementation, and the sixth element about 
effort of overall public health enhancement.

HPS and UKS program have the same objective, 
enhancing health status of school chidren by involving 
school community. Inter-sector optimization and 
coordination of both programs may help the achievement 
of health status optimally in school age students. 
The engagement of various sectors internally and 
externally will strengthern the implementation of HPS 
elements10,11,12. Moreover, it emphasizes that health 
promotion program in school comprehensively will be 
work when there are collaborations inter sectors. School 
policy, intersector engagement, and effort of overall 
public health enhancement constitute three elements 
of HPS. These have not yet been implemented in UKS 
program. This study was aimed to explore the potency 
faced by school in implementing the six elements of 
HPS.

Method
A qualitative research was applied to explore 

processes and activities ofthe schools13. Three State 
Elementary Schools (SESs) located in Kelurahan of 
Tanah Kalikedinding, Subdistrict Kenjeran, City of 
Surabaya were selected. Selection of location was based 
on accessability and engagement in previous study. It 
was assumed that three SESs selected meet the standard 
of UKS for all SESs in Surabaya, although have relatively 
different characteristics. One of three schools has been 
coached by Education Office-City of Surabaya (EOCoS) 
during health school competition based on decree of 
Head of EOCoS number. 188/2638/436.6.4/2016. The 
rests have not yet been coached by this institution.

Indepth-interview was performed to totally 40 
informants that included School Masters, teachers who 
coordinated UKS, representatives of teacher who taught 
students, school clerks, and chairperson of School 
Committee in each school. Secretary of UKS officer in 
Subdistrict of Kenjeran, UKS coordinator, EOCoS in the 
level of Subdistrict, Head of Public Health Center (PHC), 
UKS management in PHC of Tanah Kalikedinding, 
Subdistrict of Kenjeran was an informant too.

Valid data were obtained by interviewing the 
informants more than once, depending on their openness 
in expressing their opinions.

Results
The results describe potency of schools in Surabaya 

to implement six elements of HPS. These elements are 
written as main themes. These themes are described in 
several subthemes that describe challenges to implement 
each element or theme.

Main theme 1: Element 1 of HPS

The following paragraph shows that three schools 
have various implementation related to engagement 
of education and health staff, teachers, parents and 
community leaders in health promotion in school. 
Moreover, SES 1 often receive coaching program from 
EOCoS to join health school competition. They had 
been relatively implementing the element of across 
sector engagement. The challenges faced by UKS in 
implementation of element 1 as follows.

Subtheme 1: Depending on governmental 
institution (PHC) and EOCoS

Schools have routinely performed activities that 
are related to health with local PHC such as PHC 
Tanah Kalikedinding. But all activities depend on PHC 
program. They have not yet initiated to design program. 
There are various activities including routine scouting 
young physician in school.

“eee…clearly (its program) from PHC okay, there 
must be that activity.It is mandatory we follow (that 
program“ (School Master 2)

Subtheme 2: Cooperation is to be done in 
conjuction to school accreditation

1.	 Cooperation for school accreditation and 
competition participation: SES 1 often make 
documentation in every cooperation to be held with 
out-school parties. According to informant, this 
documentation is used to meet the requirement for 
school accreditation. It is also used for preparing 
healthy school competition:

	 “…according to accreditation instrument, school is 
better to organize cooperation with related several 
institutions with industry as well as governmental 
institution. Mainly police, then PHC, eee kelurahan 
(the kind of village in urban area), subdistrict. There 
is a kind of mutual benefit” (teacher 1, SES 1).

2.	 Incidentally cooperation with private parties, not 
sustainable: SES 1 is the most frequent to receive 



2156  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

and perform cooperation with private parties for 
engaging in healthy activities. The most frequent 
activity is student health competition accompanied 
by company products marketing. Moreover, few of 
non governmental organization (NGO) also has ever 
given training to students, but it is not sustainable 
due to limited funding.

	 Because of the unusual activity from private 
parties, school decides selectively. There has to be 
recommendation from EOCoS before private parties 
offer cooperation to schools.

Subtheme 3: Limited resources

1.	 Limitation of funding and man power: 
Cooperation with out-school parties and unsustain-
activities due to resource limitation, both funding 
and man power, particularly companion teacher.

2.	 Engagement of teacher limited to school hour: 
In each school as subject of research, every 
teacher efforts to engage in enhancing student 
health. Minimum and the most frequent activity is 
reminding, companying and examining personal 
hygiene of student such as nail, hair and tooth 
cleanliness. That activity is limited to suggestion, 
there is no written regulation with sanction.

Subtheme 4: School Committee not yet optimal: 
School committee in SES 1 is relatively more active 
compared to other schools under study. School 
committee is frequently engaged in routine meeting 
for enrolling student, examination preparation and 
student graduation. School committee also participates 
in planning and implementing activities in school, 
particularly that is related to student activities directly. 
However, according to informant of school committee, 
its engagement is limited to school request, committee 
initiative is not possible, and it is difficult to expect 
liveline of committee member.

“The caretakers of committee are nine (person). 
Really that is very difficult. The works are overload, 
Mam(they are difficult to leave their jobs). Thus, really it 
is social matter, I can not force, even to find a substitute, 
no one wants. I am myself fooled. Eventhough I also 
work hehehe. That is okay.. that’s fine, I am sincere. 
“(School committee 3).

Main theme 2: Elements 2, 3, and 4 (Trias UKS): 
Elements 2, 3, and 4 of HPS, known as Trias UKS. 
The challenges of Trias UKS as school health program 

in Indonesia can be considered as the challenges in 
implementing elements 2, 3, and 4 of HPS. The following 
subtheme is identified as challenges in implementing 
those elements.

Subtheme 1: Optimal implementation just 
for competition purpose: SES 1 is more optimal in 
implementing Trias UKS because it gets accompaniment 
from EOCoS in conjuction to health school competition. 
Almost every year SES 1 always represents Subdistrict 
to compete in health school competition in the level of 
City of Surabaya. This privilege did not be obtained by 
two other schools. Informants in SES 2 and SES 3 state 
that UKS has not yet be implemented optimally because 
of school conditions, in which they are renovated 
physically, and administration policy from EOCoS.

Subtheme 2: School still prefers physical 
environment to social environment: Three schools 
show different condition related to elements about 
healthful school living achievement. SES 1 has relatively 
achieved healthful school living, while two other schools 
have not yet achieved it optimally. School environment 
that has not yet been clean optimally, according to 
informant is resulted in many factors, including student 
habits at home.

Social environment surrounding school has not 
yet been main attention. However, even though a little, 
there is still attention from school to take care social 
environment of students when they are in school.

Subtheme 3:Health education is more suggestion, 
not yet to be curriculum: “… Thus wherever I have 
opportunity I can speak with students, certainly about 
narcotics problem, alcoholic problem, smoking cigarette 
problem, promiscuity, that’s really the points. Besides 
from teacher, wherever I have opportunity to speak, I 
directly deliver it“(School Master 2).

Main theme 3: Element 5-implementation of 
school policy:

Subtheme 1: Policy issued by school depends on 
School Master: Policy can be formulated by school, it 
is adapted to school condition and objective. This is the 
right of School Master to develop school by considering 
guidance from EOCoS. According to School Master of 
SES 3, that formulation is requested by EOCoS every 
year, then it is reviewed, decided and signed by Head of 
EOCoS to be implemented.
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Subtheme 2: School policy can not contradicting 
from EOCoS policy: “Its policy can’t discord far from 
decision that is ordered by EOCoS. Its policy must 
beinline with information of EOCoS …including from 
PHC…. (School Master 2)

Subtheme 3: Policy issued by school has not yet 
implemented sanction, just only suggestion: “None 
(school sanction). Only suggestion, andbasically from 
EOCoS there is order something like this, … Besides 
disturbing student health, it (smoking around the school) 
is also followed by those our students, (it) has been 
delivered something like that ….” (School Master 2)

Main theme 4: Element 6-Effort to Enhance 
Public Health Comprehensively: This element means 
that school participates in enhancing public health 
around the school.

Subtheme 1: The effort has not yet engaged the 
community around the school, it is only limited to 
competition purposes: According to an informant, there 
is a component of evaluation of competition that states 
contribution school cadre to people around the school. Its 
contribution includes posyandu (integrated services post) 
visits, observation of healthy housing. But, unfortunately 
those good activities are only for competition purposes. 
It is only three months continuously before and after 
competition. It is not routinely implemented, because of 
limited resources, mainly students in charge and teacher 
as companion.

Discussion
The principle of theelement 1 of HPS is a school 

engages across sectors in effort for enhancing health 
of school community. The concept of HPS gives 
organization context that the maximum impact of 
health promotion effort can be achieved through policy 
and coordination of program, particularly cooperation 
between health and education sectors15,16. The results 
show that engagement of across programs, across sectors 
and across private companies is still limited to competition 
purposes, completing accreditation documents and 
supporting fulfillment of certain institution target, such 
as sponsorship of private companies.

The results showed that School Master has been 
requested to organize cooperation with stakeholders 
actively. These include mainly alumni, private and 
industrial sectors as well. The request is difficult to 
realize by school when there is no clear regulation. The 

proactive School Master is strongly needed to make 
networking with stakeholders.

In implementing element one, the engagement of 
school committee is still low. The findings indicate that 
school committee as representatives of parents is really 
willing to be engaged in financing student activity. The 
reason of transparency and leadership of school master 
is the reinforcer to be willing to engage in it.

The achievement of element 2 of HPS, varies among 
three schools under study. The variation of physical 
environment may be due many factors although it has 
been decided as achievement indicator. The findings 
show that in general, physical building condition of SES 
in Surabaya is relatively good. According to informant, 
renovation can be done because Mayor budgets physical 
renovation for all SESs in Surabaya.

Three schools under study has not yet touched 
psycho-social environment. The findings show that 
environmental condition around school gives impact 
on psychosocial condition of school community. 
Two schools are located in crowded and busy areas. 
According to informant, this condition gives impact on 
particularly student interaction.

The teacher limitation in giving literacy of healthy 
environment is probably as challenge of second element 
implementation. This is in accordance with the results 
of study that teacher role minimumly in implementing 
school health promotion effort, because teacher has 
responsibility to teach based on curriculum and lacks of 
health training as well16. The importance of literacy and 
healthy behavior habituation is emphasized in the results 
of this study.

Guidelines for implementing UKS actually contain 
the importance of life skill development. This skill is 
used for behaving healthy and clean life for the students. 
Misunderstanding and bad policy of school contribute 
to non-optimal implementation. Enhancing literacy of 
holistic health concept17 can be used for intervention 
effort. This literacy enhancement in the form of training, 
is not only for teacher but also for all school community 
including parent, has written as HPS indicator as well8.

Element for enhancing overall community health 
has not yet been implemented by school optimally and 
sustainably. Actually, school can involve Coaching 
Team in Subdistrict level to enhance public health around 
school. Coaching team, in which one of its members is 
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Camat (Head of Subdistrict) has authority in Subdistrict. 
This authority can be used for coordinating across sector 
efforts in implementing school health program.

Other efforts are focusing of public health problems 
in each area, and involving of parent and community 
participation. School has to participate in planning 
and implementing public health efforts surrounding, 
although not many and not yet sustainable.
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Abstract
Context: Implementation of National Health Insurance (JKN) in several regions in Indonesia experiences 
differences in terms of expected outcomes. The recruitment of participants in business entities, especially 
the micro, small and medium segments, has also not been reported yet. The general objective of this research 
is to know the context and input in the implementation of national health insurance in Ternate City. The 
research method used is qualitative research. The informants in this study were the head of the Indonesian 
national health care insurance, the Head of the Health Service, the Head of Planning and Data, the Head 
of Health Financing, the Head of the Health Center, the Head of the Unit, the Director of the Dharma 
Ibu Hospital. Health insurance program policies in Ternate City are based on regulations issued by the 
Indonesian national health care insurance and Ternate Mayor Regulations. Inputs Health resources available 
at the health center and hospitals are mostly eligible, although there are still officers working health are not 
following their educational background. Payment of claims at the hospital is still experiencing delays while 
payments for capitation has proceeded according to the rules. Infrastructure facilities available at the health 
center and hospitals have fulfilled.
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Introductions
The implementation of national health insurance 

in several regions in Indonesia experienced differences 
in terms of expected outcomes. The recruitment of 
participants in business entities, especially the micro, 
small and medium segments, has also not been reported 
yet. In addition, the distribution of participants, 
especially in first-level health facilities, was also judged 
to be uneven. Another problem that also needs attention 
is the availability of benefit packages and the readiness 
of a fair and equitable supply for every level of society. 
The stipulation and standardization of care classes were 
also stated to still need improvement. so that in the future 

it is expected that the health insurance benefit package 
will be pursued equally for all participants, both medical 
and non-medical benefits (care classes) both beneficiary 
participants and non-beneficiary(1).

The implementation of national insurance in 
Indonesia is a very serious challenge due to its large 
population, uneven population distribution, and diverse 
geographical conditions. In remote areas often do 
not get the same and adequate services because of the 
lack of facilities and qualified health workers like in 
big cities. Following is data on coverage of national 
health insurance membership in Indonesia in 2015 in 
each province, the current condition of membership in 
Indonesia is still very small at 53% of 133,423. 653(2, 3).

North Maluku officially became a Province after 
it was previously part of the Maluku Province. North 
Maluku is a group of islands with a land and water ratio 
of 24:76. It has 395 islands, 83% or around 331 islands 
that are uninhabited. Based on data in 2015, the total 
population of North Maluku Province registered as a 
participant in the national health insurance program was 
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532,306 people, around 49.85% of the total population 
of 1,067,610. Most of the residents of North Maluku 
registered as participants of health insurance are recipients 
of assistance, of which there are around 328,965 people 
who are beneficiaries whose contributions are borne by 
the government(4).

The fact that there are still many complaints from 
the public both directly and through the mass media, 
such as convoluted procedures, there is no certainty in 
the period of settlement, less transparent requirements, 
and the attitude of officers who are less responsive in 
providing services. Based on the description of the 
problem, the purpose of this study is to determine 
the evaluation context and input of National Health 
Insurance in Ternate City.

Materials and Method
This research is a qualitative study. Research 

locations were carried out in several agencies related to 
the health insurance program consisting of the Indonesian 
national health care insurance, Ternate City Health 
Office, DarmaIbu Hospital and health center of Kota 
Baru Ternate. This research was conducted in October-
November 2019. The procedure for selecting informants 
used a purposive sampling method. Researchers are the 
main instrument of research. As the main instrument, 
researchers act as planners, implementers, data 
collectors, analysis, interpreters of data and ultimately 
become reporters of research results(5). Data analysis 
techniques consist of processing and preparing data for 
analysis, reading the entire data, and analyzing in more 
detail by codingthe data.

Findings:

Context: The implementation of the Health 
Insurance program is a cross-sectoral collaboration in 
which the Ministry of Health acts to regulate regulations 
including a tiered system, INA-CBG package rates. 
Health facilities as health service providers and social 
ministries/social services regulate related grant recipients. 
Policies implemented at the health center level are based 
on policies issued by the Indonesian national health care 
insurance and are guided by the regulations of the Mayor 
of Ternate. The mayor’s regulatory policies govern the 
services provided to health insurance participants as 
well as incentive payments to health workers.

‘Peraturanyang mengaturtentangpelayananterha-
dappeserta BPJS, kemudianmenyangkutdenganinsen-

tifpetugasdihitungsesuaidenganperaturan yang disam-
paikan oleh peraturanwalikota yang adadisitu..’’(GA, 
49 tahun).

Policies implemented at the Dharma ibu Hospital 
following policies issued by the health insurance provider. 
Dharma Ibu Hospital follows every development and 
change of regulations issued by the Indonesian national 
health care insurance, especially related to input or 
reporting using the INA-CBGS application that has been 
developed. Kota Baru Health Center and Dharma ibu 
Hospital and Ternate City Health Office have carried 
out their respective functions. Kota Baru Health Center 
and Dharma ibu Hospital have provided health services 
to health insurance participants following existing 
regulations.

Input:
The Availability of Health Human Resources: 

The availability of health human resources has largely 
been met, although there are still some health workers 
needed. Based on the results of interviews with health 
workers who worked at the health center, information 
was obtained that the officer worked not following 
his field. for example in the input code section of the 
diagnosis, health workers who input the data are still in 
the learning process. It is not following his competence.

‘’Karena BPJS iniberhubungandengandiag-
nosa, kalausayakanbukanperawatdenganbidan, bu-
kandibagianitutoh, jadikalausayadidiagnosaagak-
sulit Tapi tong belajartarada, kalaudibilangtidak-
bisa tong maubagaimana, jadibelajardengansendir-
inya, jadi Tanya tohinidiagnosanya, boleh tong be-
lajar, tapiitupasienakanmenunggu lama karena tong 
haruscaridiagnosanya...’’(SF, 52 Tahun).

The general administration section said that health 
human resources have been fulfilled but after further 
observation still found health workers who are not 
following their fields. Other health workers such as 
doctors, nurses and midwives have been fulfilled, but 
for the person in the input, the code section is still not 
appropriate.

Funds Availability: Funds were given by the 
Indonesian national health care insurance to the health 
center and hospitals have different payment systems.

‘Itudihitungdarijumlahperkapita. Dalamartibahwa-
presentatif BPJS iniadaberjumlahsekian orang, kitahi-
tungperkapita. Perkapita 6 ribu. Itupundihitung 6 ribu-
kalaukitamemangmemenuhi target dari yang tigakerjas
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amatadiadakontakkomunikasi..”(SF, 52 Tahun).

While the Dharma Ibu Hospital receives funds with 
a claim system. The capitation calculation is based on 
the number of residents registered in the national health 
insurance.

‘’...Merekamenggunakan INA CBGS, Pembayaran-
nyaberdasarkanpaket, semuadidalamnyaterdapatper-
awatan, lab, lalukemudiansetiapbulannyakitamengklai
m...’’(SR, 56 Tahun)

In the Kotabaru Health Center the number of 
residents who have been accommodated by the national 
health insurance is 5000 participants from 31,268 total 
population. The capitation fund payment is paid through 
the Kota Baru Health Center account and is controlled 
by the Health Office of ternate. All forms of expenditure 
and disbursement of funds through health center accounts 
must be known by the Ternate City Health Office. When 
the Kota BaruHealth Center wants to buy drugs or 
equipment it must make a plan of needs that will then 
be submitted to the national health insurance manager 
to be signed and then the funds from the account can 
be disbursed. This is consistent with what was revealed 
by the kotabaru health center and Ternate City Health 
Office.

‘’Haruskonsultasiduluharusditandatangani oleh 
pihakdinaskesehatan’’ (SF, 52 Tahun).

The ongoing disbursement process is felt to hamper 
the performance of the Kota Baru Health Center in terms 
of health services. Because every purchase of goods 
must be known by the Health Officer, the health center 
should have been able to disburse their funds and be able 
to submit proof of purchase thereafter.

‘’...Mungkinkendalanyatiapbulanlaporannyama-
sukkeDinasKesehatanwalaupunRekening punya pusk-
esmas, tapijikaakanpencairan/pembelianbarang dan 
obatharusmemintadaripihakDinasKesehatan. Pros-
esnyaagak lama..”(GA, 49 tahun)

Facilities and Infrastructure:

Health Center: Facilities and infrastructure 
available at Kota Baru Health Center are mostly 
available. Seen from the availability of chairs in the 
patient waiting room which is located in front of the 
patient registration counters, patient examination rooms, 
pharmacies, and laboratory support facilities. The 
condition of the Kota Baru Health Center looks neat and 
also clean. The service room is arranged in front of the 

building and the administration room is located at the 
back of the health center building.

‘’Untukpasien BPJS sendiri. Sarana dan prasarana 
yang kita punya disinimulaidaripelayanan,yangadalo
ket, pelayanansampaikeLaboratorium, kemudianpen-
gambilanobat dan adapemeriksaandululewatdokterun-
tukmenanganipasien BPJS...”(SF, 52 Tahun).

The health services provided by the Kota Baru 
Health Center are not only given to sick people but 
also healthy people. This is a form of preventive health 
services. As a form of control, Kota Baru Health Center 
conducts data collection on each household, to see the 
number of household members and conduct health 
checks on them, such as blood pressure checks.

‘’Kalaupundiasehatdicektekanandarahnya, ituapana-
manya. Baikkepalakeluargasampai anak. Orang be-
lumsakitdicegahuntuktidaksakit. Jaditugaspuskesmasi-
tupekerjaannyaberatkarenaharusturununtukmencegah 
orang untuktidaksakit. Jadikitapenyuluhan. Jadikitajal
anketiaprumahataukalauadaposyandu’’(SF, 52 Tahun).

Based on interviews with several patients visiting 
the health center, information was obtained that most of 
the facilities and infrastructure available at the Kota baru 
health center were available, such as the availability of 
patient waiting rooms and comfortable chairs to wait. 
Besides health workers in charge of providing friendly 
service and serve patients well.Most of the facilities 
and infrastructure are available at the Kota Baru Health 
Center. However, there are no USG facilities for 
pregnant women.

Hospital: Facilities and Infrastructure at the 
Dharma Ibu Hospital are available, visible from the 
presence of the emergency department, patient waiting 
room, administration and information department, 
several polyclinics, operating room, infant and toddler 
examination especially for immunization, elderly health 
examination, Rontgen, laboratory, CT scan, treatment 
room with various levels. The condition of the hospital 
looks neat, clean and floored. Hospital lifts consist of 
two where the first is a lift for patients and the other is 
used for visitors/patients’ families. One of the highlights 
of the hospital is a beautiful view that can be enjoyed 
by patients and patients’ families located just behind the 
hospital building. In this hospital, there is also a canteen 
which is neatly arranged and clean.

‘’Semuapelayananlengkap, igd, laboratorium, 
fotorongten,CT Scan’’(SF, 52 tahun)

In addition to the facilities and infrastructure at 
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Dharma Ibu Hospital, it is also supported by an adequate 
number of health workers. Dharma Ibu Hospital has 4 
general practitioners and 17 specialist doctors. If added 
together, the total number of employees working at the 
Dharma ibu Hospital is around 100 people. This was 
conveyed from the results of the interviewsconducted.

‘’Kami disinidokterumumnya 4, dokterspesialis 17, 
Total keseluruhanpegawaikuranglebih 100 orang’’(SF, 
52 tahun)

Based on the results of interviews conducted with the 
Kota Baru Health Center and the Dharma Ibu Hospital, 
information was obtained that most of the facilities and 
infrastructure were available.In its service, there are 
several types of services that are not funded.

Discussion
Context Evaluation: The evaluation includes an 

analysis of problems related to the program environment 
or objective conditions to be carried out. It contains 
an analysis of the strengths and weaknesses of certain 
objects. Stuffle beam states context evaluation as an 
institutional focus by identifying opportunities and 
assessing needs (1983). One need is defined as a gap 
(discrepancy view) of real conditions (reality) with the 
expected conditions (ideality). In other words, context 
evaluation is related to the analysis of the strengths and 
weaknesses of a particular object that is going to or is 
going on.

In Ternate, the policy or regulation related to 
the implementation of Health Insurance refers to the 
regulations issued by the Indonesian national health 
care insurance and the Mayor’s regulations. Policies 
implemented at the health center level are based on 
policies issued by the health insurance provider body and 
are guided by the regulations of the Mayor of Ternate. 
The guardian policy regulates related services provided 
to health insurance participants as well as incentive 
payments to health workers.

Input Evaluation:

Availability of Human Resources: The availability 
of human resources in the implementation of health 
services plays an important role, especially in the 
current era of National Health Insurance. The national 
health insurance program began to be implemented in 
Indonesia in 2014 (6). With the existence of a national 
health insurance program, there will certainly be changes 

in various ways. From the aspect of health providers, for 
example, they must provide services that are increasing 
due to an increase in demand for health services.

First level health facilities are the spearhead of health 
services in the community and have the function as the 
first contact of national health insurance participants so 
that they have a major impact on improving the health 
status of the community. According to the Republic 
of Indonesia’s Presidential Regulation Number 32 of 
2014 that what is meant by First Level Health Facilities 
hereinafter abbreviated as FKTP is a health facility that 
carries out non-individual health services specialist for 
observation, diagnosis, treatment, treatment, and/or 
other health services(7)The majority of Human Resources 
for Health at Kota Baru Health Center and Dharma Ibu 
Hospital have been fulfilled. Human Resources is a very 
important element and influences the improvement of 
all aspects of the health service system for all levels 
of society. Implementing health insurance policies are 
health service units, starting from the basic level to the 
advanced level. Human resources implementing health 
services in the National Health Insurance are doctors/
specialists, dentists, nurses, and midwives (8). The results 
of research conducted by Lestari (9)showed that the 
lack of health workers compared to the existing health 
center makes the workload of health workers higher 
and incompatible with their duties and educational 
background.

Availability of Funds: The health insurance 
provider must issue an official report on the completion 
of the claim file no later than 10 days after the claim was 
submitted by an advanced referral health facility and 
accepted by the health insurance provider body. (4) In 
the event that a claim submitted by an advanced referral 
health facility as referred to in paragraph (1) does not 
fulfill the completeness of the claim file, the Health 
insurance organizing body returns all claim files to the 
advanced referral health facility and issues the minutes 
of returning the claim file.

Claim costs at the Dharma Ibu hospital experience 
delays (5) In the event that the national health insurance 
does not issue an official report on the completion of the 
claim file within 10 (ten) days as referred to in paragraph 
(3), the claim file is declared complete. (6) The 10 (ten) 
days as referred to in paragraph (4) shall be counted 
starting from the day of filing an advanced referral health 
facility claim which is marked by the issuance of proof 
of receipt of the claim(10).
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Claims for the Dharma Ibu Hospital experienced 
delays in claim payment. This is in line with research 
often experiencing delays for one month. This happens 
when the health insurance provider will pay the hospital 
claim fee, but it turns out the patient file in this case the 
medical record has not been completed, as a result, it 
will experience delays in inputting because the files have 
accumulated which will affect the payment of claims for 
the hospital that is, it will be pending, and the claim fee 
will be paid one month in the future (11).

Conclusion
Health insurance program policies in Ternate City 

are based on regulations issued by the Indonesian 
national health care insurance and Ternate Mayor 
Regulations. Inputs Health resources available at the 
health center and hospitals are mostly eligible, although 
there are still officers working health are not following 
their educational background. Payment of claims at the 
hospital is still experiencing delays while payments for 
capitation has proceeded according to the rules.
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Abstract
Context: In Indonesia, the biggest source of wastewater producers comes from household activities. 
phytoremediation and biofiltration are some method that can handle domestic wastewater pollution. This 
study aims to determine the effectiveness comparison of the type of treatments in decreasing of TDS and 
TSS in Household Wastewater. The research method used in this research is pure experiment. The sample 
selection is based on the level of pollution that occurs in the ternate city area due to wastewater and has a 
high population density so that it is taken a sample in the eastern Makassar district. Media selection is based 
on its ability to reduce pollutant parameters of TDS and TSS as has been stated in several journals with 
biofiltration and phytoremediation approaches. The total sample used was 15 liters of domestic wastewater. 
This research was conducted for 4 weeks and all parameter was tested 4 times, the first test was at the 
first week, the second test was after treatment second weeks, the third test was after treatment 3rd week, 
the fourth test was after treatment 4th week. All tested parameter tests by using the gravimetry method. 
Phytoremediation by using water hyacinth is more effective in reducing levels of TDS and TSS in domestic 
waste than biofiltration by using banana stems.
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Introduction
World Health Organization estimates, that up to 

80% of illnesses and infections in the world result from 
inadequate treatment of sewage and thus insufficient 
amount of clean water. WHO also reports that more than 
3.4 million people die annually due to the activity of 
pathogens living in the aquatic environment(1).It can be 
said that water is a key component of socio-economic 
development and keeps the environment in good 
condition(2).

A modern WWTP must fulfill several basic tasks. 
Besides the effective removal of contaminants from 
the influent sewage, the reduction of greenhouse 
gasses emission, energy-saving and the ability to reuse 
the part of resources such as the agricultural use of 
sewage sludge, must also be taken into account(3). The 
untreated or insufficiently treated wastewater is a direct 
threat to the environment. Moreover, a discharge of 
untreated sewage into the receiving water body causes 
severe contamination resulting in eutrophication and 
intoxication of the aquatic organisms, as well as the 
chemical and biochemical transformations of pollutants 
causing the release of harmful gases disturbing the 
functioning of the ecosystems. All these factors cause a 
change in the biotic conditions and the physicochemical 
composition of wastewater receiver(4-7).

The problem of environmental pollution, especially 
water pollution in Indonesia, has shown quite serious 
symptoms. One of the causes of water pollution comes 
from factory industrial discharges or other activities that 
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simply dispose of wastewater without prior treatment 
into the river or the sea(8). The amount of water pollution 
in North Maluku increased by 370 percent, compared 
to 2014. Analysis of the Domestic Wastewater Risk 
Index in Ternate City in 4 sub-districts, shows that the 
existing Domestic Wastewater needs serious attention 
considering the insecure septic tank coverage of>60%, 
the scope of pollution due to disposal of contents Unsafe 
Septic Tanks are in the range of 21.4-65.9% and Pollution 
coverage due to SPAL is>50% except for strata 0 of 
12.5%. This will harm the quality of the surrounding 
environment, especially Clean Water Sources(9).

Phytoremediation involves the use of plants to 
remove, transfer, stabilize and/or degrade contaminants 
in soil, sediment, and water. This plant-based technology 
has gained acceptance in the past ten years as a cheap, 
efficient and environmentally friendly technology 
especially for removing toxic metals(10). Biofiltration is 
a process in which an otherwise conventional granular 
filter is designed to remove not only fine particulates but 
also dissolved organic compounds through microbial 
degradation. Technologies that can be used to remove 
pollutants include flocculation, adsorption, (bio)
filtration, ion exchange, (advanced) oxidation processes 
and membrane filtration(11).

This study aims to determine the effectiveness 
comparison of the type of treatments in decreasing of 
TDS and TSS in Household Wastewater.

Material and Method
Laundry wastewater sampling by taking a combined 

sample of time (morning, afternoon and evening) and 
place (5 places in RT 01) by taking samples of 1000 ml 
per one take. For instance, the sample was 15000 ml of 
wastewater. The method of measuring TDS and TSS 
uses the gravimetric method in which Gravimetry is 
one of the quantitative analysis method of a substance 
or component that has been known by measuring the 
weight of the component in a pure state after going 
through a separation process. The biggest part of the 
gravimetric analysis involves the transformation of 
elements or radicals into pure stable compounds that can 
be immediately converted into meticulously weighed 
forms(12).

TDS calculation

TDS = 1000/V×(F–B)×1000 =..mg/L

Information:

B = weight of the Vaporizer Cup(g)

F = weight of the Vaporizer Cup+dissolved 
residue(g)

TSS Calculation

TSS = 1000/V×{G x (C+D)}×1000 = …. mg/L

Information:

C = weight of the Vaporizer Cup(g)

D = Filter Paper weight(g)

G = weight of the Vaporizer Cup + filter paper 
filter(g)

The sample selection is based on the level of pollution 
that occurs in the ternate city area due to wastewater 
and has a high population density so that it is taken a 
sample in the eastern Makassar district. Media selection 
is based on its ability to reduce pollutant parameters of 
TDS and TSS as has been stated in several journals with 
biofiltration and phytoremediation approaches.

The number of samples taken is adjusted 
to the needs of research where the number of 
samples taken based on the place and the combined 
time can be accumulated as much as 15000 ml. 
Number of places x amount of time x liters per take 
5x3x1000 ml=15000 ml. The research was carried out 
for 4 weeks by looking at the effectiveness of bioreactors 
made by conducting tests on the first week to the fourth 
day. The research method used in this research is pure 
experiment. The total sample used was 15 liters of 
domestic wastewater. This research was conducted for 4 
weeks and all parameter was tested 4 times.

Phytoremediation processes rely on the ability of 
plants to take up and/or metabolize pollutants to less 
toxic substances(13). The main purpose of the biofilter is 
to remove the dissolved organics, the suspended particles 
are removed in conventional filter before subjecting the 
wastewater(14).

Findings:

Based on the results of research conducted in 
the Chemical Laboratory, Environmental Health 
department, Health Polytechnic of Ternate can be seen 
in the following table 1.
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Table 1: The result of TDS and TSS tests on two 
media in 4 weeks

TDS TSS Unit Week Treatments
625 475 Mg/l 1 Phytoremediation
665 563 Mg/l 2 Phytoremediation
485 450 Mg/l 3 Phytoremediation
311 417 Mg/l 4 Phytoremediation
625 475 Mg/l 1 Biofiltration
563 418 Mg/l 2 Biofiltration
525 480 Mg/l 3 Biofiltration
755 417 Mg/l 4 Biofiltration

Information: TDS= Total Dissolved Solid, TSS= Total 
Suspended Solid

Discussions
Based on the results of the treatment for 4 weeks 

the results obtained are the first examination on the 
sample of wastewater before treatment with water 
hyacinth (Eichhornia) and banana stems (Musa SP) 
there are two different values where the value of TDS 
625 mg/L and TSS 475 mg/L. Based on the Kementrian 
Lingkungan Hidup (15) concerning Water Pollution 
Control Procedures, the results obtained are categorized 
as high, this is because the intermediate limit of TDS in 
domestic wastewater under the regulation is 500 mg/L. 
Meanwhile, the results obtained from the TSS Test are 
475 mg/L, based on Kementrian Lingkungan Hidup 
(15) No. 01 of 2010 concerning Water Pollution Control 
Procedures, this result has exceeded the threshold 
because the highest standard for TSS quality in domestic 
wastewater is 350 mg/L.

Figure 1: The comparison of TDS number by using water hyacinth and banana stem on wastewater for 4 weeks

In the results of treatment using water hyacinth for 
2 weeks, the results obtained TDS values increased to 
655 mg/L compared to before treatment but it dropped 
dramatically on the 3rdweek and 21 ie 485 mg/L and 311 
mg/L. TDS value increase on 2nd week with treatment 
using water hyacinth because on the 2nd week the water 
hyacinth plants do the absorption process through the 
roots. this is because the process of photosynthesis 
allows the release of oxygen by water hyacinth 
increasing TDS. While the value of TDS on 3rd week 
decreased to 485 mg/L. the decrease TDS value on the 
3rd week is due to water hyacinth being able to grow well 
so water hyacinth can reduce levels of water pollutants. 

aquatic plants such as water hyacinth can be developed 
as a cleaning pollutant levels in liquid waste where water 
hyacinth can absorb various water pollutants, including 
Lead, cadmium, which may be dissolved in water so that 
water hyacinth can reduce TDS levels(16).

The TDS value 4th week was further decreased by 311 
mg/L. According toMagar, Khan (17)hhis is due the roots 
of Water hyacinths naturally absorb pollutants including 
lead, mercury, and some organic compounds which are 
carcinogenic and have concentrations of approximately 
10,000 times that is present as in generically found 
water because water hyacinth can adapt well until the 
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4th week on wastewater so that this makes the reduction 
in TDS values more significant. This is in line with 
research conducted byMoyo, Chapungu (18)stated that 
water hyacinth was remediating the river as noted by 
the significant reduction of electrical conductivity (25% 
decrease), total dissolved solids (26%), sulfates (45%), 
phosphates (33%) and total hardness (37%) between the 
sample points SR1 and SR3.

According toKementrian Lingkungan Hidup (15)

concerning Water Pollution Control Procedures and 
TDS quality standards allowed for domestic wastewater, 
the TDS value 4th week has been in the low category on 
the results of the treatment using banana stems, the TDS 
value on the 2nd week after treatment was reduced to 
563 mg/L, on the 3rd week it also decreased to 525 mg/L 
but increased dramatically on the 4th week to 775 mg/L. 
The decrease in TDS 2nd week is due to the fact that 
the biofiltration method using banana stems is useful to 
inhibit the growth of some pathogenic bacteria and filter 
out solid material in the waste so that the biofiltration 
method can reduce levels of solid pollutants. Decreasing 

levels of pollutants after the process biofiltration occurs 
significantly day 6 to 97.23% compared with control(19).

Decreased TDS on the 3rd week because banana 
stems have carbon content and this content serves to 
filter dissolved particles through biofiltration method so 
that the banana stems can reduce TDS. Meanwhile, on 
the 3rd week the TDS increases dramatically because the 
banana stems have organic properties if left exposed to 
water for more than 2 weeks, the banana stems will rot 
and affect the biofiltration process so the results obtained 
are not homogeneous. This happens because the banana 
stems occur eutrophication process so that this decay 
affects the value of TDS and TSS(20).

According toKementrian Lingkungan Hidup(15)

concerning water pollution control procedures and TDS 
quality standards allowed for domestic wastewater, the 
TDS value on the 4th week has been in the medium 
category.

Figure 2: The comparison of TSS number by using water hyacinth and banana stem on wastewater for 4 
weeks

The value of the TSS in treatment using water 
hyacinth for 2 weeks decreased to 417 mg/L compared 
to before treatment, but on the 3rd week TSS increased 
to 450 mg/L and suddenly decreased dramatically on the 
4th week to 417 mg/L. The decreasing value of TSS on 
the 2nd week is because water hyacinth can clarify liquid 
waste and reduce solid particles contained in wastewater. 

These results are following research conducted 
byRuhmawati, Sukandar (21)stated that the reduction 
in TSS levels, the average percentage decrease in TSS 
levels for contact time 2 days 47.43%, for contact time 4 
days 74.85%, and for contact time 6 days by 80.63%. the 
decrease in TSS is due to the function of water hyacinth 
weeds in purifying liquid waste and absorbing solid 
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particles so that it will create good conditions for the 
phytoremediation process.

The decreasing value of TSS by using water 
hyacinth on 4thweek because phytoremediation by using 
water hyacinth is able to absorb solid particles contained 
in wastewater. Phytoremediation processes rely on the 
ability of plants to take up and/or metabolize pollutants 
to less toxic substances. The uptake, accumulation, and 
degradation of contaminants vary from plant to plant. The 
plants used in phytoremediation are generally selected on 
the basis of their growth rate and biomass, their ability to 
tolerate and accumulate contaminants, the depth of their 
root zone, and their potential to transpire groundwater. 
The plants used in phytoremediation should not only 
accumulate, degrade or volatilize the contaminants but 
should also grow quickly in a wild range of different 
conditions(13). The technology of Phytoremediation 
offers a viable solution to water pollution(22).

According toKementrian Lingkungan Hidup (15)

No. 01 of 2010 concerning Water Pollution Control 
Procedures and TSS quality standards allowed for 
domestic wastewater, the TSS value on the 4th week still 
in the high category. This shows that although the TSS 
value has decreased, it still takes a long time to comply 
with the standards set by the environment ministry. 
Meanwhile, the TSS results obtained of the treatment 
using banana stems 2nd week after treatment reduced 
to 418 mg/L compared to before treatment and on 3rd 
week increased to 480 mg/L, but decreased dramatically 
on day 4th week to 417 mg/L. The decreasing value of 
TSS on 2nd week because biofiltration by using banana 
stems is able to filter out solid particles contained in 
wastewater. there is a high possibility for the effective 
application of biofilters for the removal of toxic heavy 
metals from contaminated water on a large scale. In short, 
the biofilters are having emerging applications for the 
treatment of heavy metals contaminated wastewater. It is 
very important to note that a good system to biofiltration 
provides the best condition for the microorganisms and, 
consequently, will achieve a high efficiency(14).

The increasing value of TSS on 4th week because 
of the composition of banana stems that have organic 
properties so that bacteria will easily develop and make 
banana stems rot. banana stems that are too long exposed 
to water can interfere with the biofiltration process due 
to natural decay. This happens because the banana stems 
occur eutrophication process so that this decay affects 
the value of TDS and TSS(20).

Conclusions
Phytoremediation by using water hyacinth is more 

effective in reducing levels of TDS and TSS in domestic 
wastewater than biofiltration by using banana stems.

Conflict of Interest: The authors declare there is no 
conflict of interest.

Source of Funding: Budget Implementation Entry 
List Health Polytechnic of Ternate 2019.

Ethical Clearance: No Relevant. This research did 
not involve humans as subjects.

References
1.	 Ibrahim A, Onyenekwe P, Nwaedozie I. An 

efficiency assessment of lower Usuma water 
treatment plant in Abuja metropolis, Nigeria. IOSR 
Journal of Environmental Science, Toxicology and 
Food Technology. 2014;8(12):46-53.

2.	 Molinos-Senante M, Donoso G. Water scarcity and 
affordability in urban water pricing: A case study of 
Chile. Utilities Policy. 2016;43:107-16.

3.	 Arnell M. Performance Assessment of Wastewater 
Treatment Plants. Multi-Objective Analysis Using 
Plant-Wide Models. 2016.

4.	 Młyński D, Chmielowski K, Młyńska A. Analysis 
of hydraulic load of a wastewater treatment plant 
in Jasło. Journal of Water and Land Development. 
2016;28(1):61-7.

5.	 Al-Zahiri A. Assessment of Performance 
of Wastewater Treatment Plants in Jordan. 
International Journal of Civil and Environmental 
Engineering. 2015:1-6.

6.	 Masłoń A, Tomaszek J. Evaluation of the 
Effectiveness of Wastewater Treatment Plant 
in Lubaczów. Czasopismo Inżynierii Lądowej, 
Środowiska i Architektury. 2013;60(3/13):209-22.

7.	 Garbowski T, Wiśniewski J, Bawiec A. Analysis 
and Assesment of the Wastewater Treatment 
Plant Operation in the City of Kłodzko. Journal of 
Ecological Engineering. 2018;19(2).

8.	 Aini A, Sriasih M, Kisworo D. Studi Pendahuluan 
Cemaran Air Limbah Rumah Potong Hewan di 
Kota Mataram. Jurnal Ilmu Lingkungan Undip. 
2017;15(1):42-8.

9.	 Global D, LLC. Penyehatan Lingkungan Untuk 
Semua (Iuwash Plus) Quarterly Progress Report 10. 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2169

Jakarta: USAID/Indonesia Office of Environment, 
2019.

10.	 Shaikh MM, Al Suhaimi AO, Hanafiah MM, Ashraf 
MA, Harun SN. Study on migration of phenolic 
and volatile organic compounds from plastic pipes 
used in plumbing home networks into tap water. 
Desalination and Water Treatment. 2018;112:344-
50.

11.	 Reungoat J, Escher B, Macova M, Farré MJ, Argaud 
FX, Rattier M, et al. Biofiltration For Advanced 
Treatment Of Wastewater: Technical Report No. 
73. Queensland: Urban Water Security Research 
Alliance 2012.

12.	 Badan Standardisasi Nasional. SNI 6968.72:2009: 
Air Dan Air Limbah – Bagian 72 : Cara Uji 
Kebutuhan Oksigen Biokimia (Biochemical 
Oxygen Demand. Jakarta: Badan Standardisasi 
Nasional; 2009.

13.	 Oh K, Cao T, Li T, Cheng H. Study on application 
of phytoremediation technology in management 
and remediation of contaminated soils. Journal of 
Clean Energy Technologies. 2014;2(3):216-20.

14.	 Kumar K, Sridevi V, Harsha N, Lakshmi M, Rani 
K. Biofiltration and its application in treatment 
of air and water polutants-a review. International 
Journal of Application or Innovation in Engineering 
& Management 2 (9). 2013;2(9):226-31.

15.	 Kementrian Lingkungan Hidup. Peraturan Menteri 
Negara Lingkungan Hidup Nomor 01 Tahun 2010 
Tentang Tata Laksana Pengendalian Pencemaran 
Air Menteri. Jakarta: Kementerian Lingkungan 
Hidup; 2010.

16.	 Gupta P, Roy S, Mahindrakar AB. Treatment of 
water using water hyacinth, water lettuce and vetiver 
grass-A review. Resources and Environment. 
2012;2(5):202-15.

17.	 Magar R, Khan AN, Honnutagi A, editors. Waste 
water treatment using water hyacinth. Conference: 
Innovation in engineering: Competitive strategy 
perspective, At 32nd Indian Engineering Congress, 
The Institution of Engineers (India); 2017.

18.	 Moyo P, Chapungu L, Mudzengi B. Effectiveness 
of water Hyacinth (Eichhornia crassipes) in 
remediating polluted water: The case of Shagashe 
River in Masvingo, Zimbabwe. Advances in 
Applied Science Research,. 2013;4(4):55-62.

19.	 Sali GP, Suprabawati A, Purwanto Y. Efektivitas 
Teknik Biofiltrasi Dengan Media Sarang Tawon 
Terhadap Penurunan Kadar Nitrogen Total Limbah 
Cair. Jurnal Presipitasi: Media Komunikasi dan 
Pengembangan Teknik Lingkungan. 2018;15(1):1-
6.

20.	 Garno YS. Dampak Eutrofikasi Terhadap Struktur 
Komunitas dan Evaluasi Metode Penentuan 
Kelimpahan Fitoplankton. Jurnal Teknologi 
Lingkungan. 2016;13(1):67-74.

21.	 Ruhmawati T, Sukandar D, Karmini M. Penurunan 
Kadar Total Suspended Solid (TSS) Air Limbah 
Pabrik Tahu Dengan Metode Fitoremediasi. Jurnal 
Permukiman. 2017;12(1):25-32.

22.	 Luqman M, Butt TM, Tanvir A, Atiq M, Hussan 
MZY, Yaseen M. Phytoremediation of polluted 
water by tress: A review. African Journal of 
Agricultural Research. 2013;8(17):1591-5.



2170  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Environmental Health Risk Analysis of Carbon Monoxide 
Exposure among High Activity Communities Along 

“X” Street, Yogyakarta

Musfirah1, Ahmad Faizal Rangkuti1, Lyva Merintan Bahagiana1

1Faculty of Public Health,Universitas Ahmad Dahlan Yogyakarta, 1Prof.Dr. Soepomo Street, Janturan, Yogyakarta

Abstract
Background: The most exhaust-gas produced by motor vehicles consists of 71% carbon monoxide and it 
becomes an impact on air pollution and human health risk. This study aims to analyze the environmental 
health risk health of carbon monoxide exposure to high activity communities at X Street, Yogyakarta.

Method: This study was an observational study with Environmental Health Risk Analysis (EHRA) approach. 
This study was conducted in 2019 with 269 respondents. The respondents were chosen by using a purposive 
sampling method with the criteria; they had been work five years and a minimum age of nineteen years old. 
Besides, carbon monoxide measurement was conducted in three zones.

Findings: The average carbon monoxide concentration was 7,5035 mg/m3,Weight (Wb) median was 60 
kg,Exposure time (tE) was 11 hours/day,Exposure duration (Dt) was 10 years, and Inhalation rate (R) was 
0,83 m3/hour. Besides, the intake real-time value of non-carcinogen was 0,395 mg/kg/day with 0,329 of Risk 
Quotient (RQ) level. There were sixteen respondents with (RQ>1) value that might have the risk. Hence, 
risk management was needed by decreasing the concentration value and the inhalation rate.

Conclusion: The main risk of carbon monoxide exposure was a respiratory disorder in real-time and 
lifetime duration. The Technical Implementation Unit of Environmental Agency needed ISPU measurement 
by routinely to monitor the carbon monoxide at X Street and recommended to use the Personal Protective 
Equipment (PPE) or mask.

Keywords:  Air pollution, Carbon Monoxide, EHRA, Risk management.

Introduction
Air pollution can cause poor health effect. According 

to the Air Quality Index (IQAir)1 that Indonesia has 
first ranks in Southeast Asia and 11th ranks as the most 
polluted country in the world. The main source of air 
pollution are transportation, motor vehicles, almost 60% 
of the pollutants produced consist of carbon monoxide 
(CO)2. World Health Organization (WHO)3 reported 
that air pollution causes the death of approximately 7 
million people worldwide that 29% had lung cancer, 
24% had a stroke, 25% had coronary heart disease, and 
43% had lung disease.

Incomplete combustion of vehicles will produce 
CO gas. The inhalation path of CO gas into the human 
body through the respiratory and circulates throughout 

the body sucked into the lungs and binds to blood 
hemoglobin in the form of COHb. This mechanism will 
lack of oxygen and it can cause symptoms of poisoning 
to the body4. Long-term exposure to CO can cause 
headaches, dizziness, nausea, vomiting, blood vessel 
dilation, blurred vision,chest pain, weakness, confusion, 
pulmonary edema, pulmonary arrest, cardiac arrest, 
seizures, and coma5.

Special Region of Yogyakarta especially X street 
that various vehicles crowded the road not only during 
rush hours but also even jammed because it is one of 
the tourist destinations, business or economic center6. 
Based on Environmental Agency7 data that the quality 
of CO ambient air carried out in front of the Bringharjo 
market was 1,789.44 µg/Nm3. Central Statistics 
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Agency8 reported that the number of motorized vehicles 
of Yogyakarta city reached 4,616,016 vehicles. The high 
volume of vehicles with the small and narrow area of 
highway causes a high amount of vehicle density, it is 
inversely proportional to the speed of vehicles passing 
through the road and increase the concentration of 
pollutants. The lower speed of vehicles will result in 
higher concentrations of pollutants that present on road9. 
The high concentration of CO can endanger human 
health10. The communities at high risk of CO poisoning 
to people who have high activity along the X street 
likely traders and Trans Jogja bus stops officers who 
work more than 8 hours per day.

The research objective is examinating the magnitude 
of the environmental health risk of CO exposure as early 
dectection of health risk in high-activity communities 
along X Street, Yogyakarta City.

Material and Method
This study was using the Environmental Health Risk 

Analysis (EHRA) method to determine the magnitude 

of health risks due to CO exposure to the high activity 
communities along X Street in Yogyakarta. This study 
was conducted in 2019. The subjects were high-activity 
communities along X Street and using purposive 
sampling technique.

Subjects were traders and Trans Jogja bus stop 
officers who taken based on the length of time at the 
research location more than 5 years of work period 
and over 19 years old. The total sample amount of 269 
people. The object used as the ambient air of CO along X 
Street that taken in 3 zones. The variables including: CO 
concentration (C), inhalation rate (R), respondent’s body 
weight (Wb), exposure time (tE), frequency of exposure 
(fE), duration of exposure (Dt), intake (I), health risk 
(RQ) value, and risk management.

Results
The EHRA variable have median value i.e. body 

weight of 60 kg,exposure time of 11 hours/day, exposure 
frequency of 353 day/year, duration of exposure of 10 
year. It is result complete shown in table 1.

Table 1:The Distribution Frequency of EHRA Variables on Respondents

Variable
High activity communities

Total
Traders Bus Stop Officers

N % N % n %

Weight (Kg)

>60 117 43 5 2 122 45

 ≤60 143 54 4 1 147 55

Total 260 97 9 3 269 100

Exposure Time (hours/day)

>11 129 48 0 0 129 48

≤11 131 49 9 3 140 52

Total 260 97 9 3 269 100

Exposure Frequency (day/year)

>353 116 43 8 3 124 46

≤353 144 54 1 0 145 54

Total 260 97 9 3 269 100

Duration of Exposure (year)

>10 115 43 5 2 120 45

≤10 145 54 4 1 149 55

Total 260 97 9 3 269 100

Source: Primary Data,2019
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The determination of intake rate in this study based 
on the default value (NAAQS) EPA11 that is equal 
to 0,83 m3/hour and the RfC value used for CO risk 
agents is 1,24 mg/kg/day. The results of measurements 
of CO in ambient air along X Street conducted in one 
measurement in zone I:6.15 mg/m3,zone II:8,255 mg/
m3,and zone III:8,334 mg/m3.With a mean value of 
7,5035 mg/m3,a median of 8,255 mg/m 3,a minimum of 
6,15 mg/m3,a maximum of 8,343 mg/m3.

The table 1 showed that the majority respondents 
on traders have body weight ≤60 kg amount of 54%, 
exposure time ≤ 11 hours/day amount of 49%, exposure 
frequency ≤ 353 days/year amount of 54%, and duration 
of exposure ≤ 10 years amount of 54%. Based on the 
value of each variable in Table 1 showed that the median 
value of intake rate 0,395 mg/kg/day.

Table 2: The Respondents Frequency Based on Intake Rate Value In Realtime and Lifetime Exposures

Intake Rate 
(mg/kg/day)

High activity Communities
Total

Traders Bus Stop Officers

Realtime Lifetime Realtime Lifetime Realtime Lifetime

n % n % n % n % N % N %

>0,395 131 49 259 96 3 1 9 3 134 50 268 99

≤0,395 129 48 1 1 6 2 0 0 135 50 1 1

Total 260 97 260 97 9 3 9 3 269 100 269 100

Table 3: The Respondent Frequency Based on RQ Value in Realtime and Lifetime Exposures

RQ Value

High activity Communities
Total

Traders Bus Stop Officers

Realtime Lifetime Realtime Lifetime Realtime Lifetime

n % n % n % n % N % N %

>1 16 6 82 30 0 0 1 1 16 6 83 31

≤1 244 91 178 66 9 3 8 3 253 94 186 69

Total 260 97 260 96 9 3 9 4 269 100 269 100

Source: Primary Data, 2019

Based on table 3, it is known that respondents who work as traders in the realtime estimation with RQ value of 
>1 as much as 6% and the estimated lifetime duration with RQ value >1 amount of 30%, it means the traders is not 
safe for their health. The following table below is the calculation table for risk management.

Table 4: Risk Management of CO Safe Concentration in Respondents

Zone Wb (Kg)
R (m3/
hour)

fE
(day/year)

Concentration in Exposure Duration (Year)

5 10 15 20 25 30

I 60,23 0,83 332,531 592,609259 296,304629 197,536420 148,152315 118,521852 98,768210

II 61,72 0,83 362,073 557,721626 278,860813 185,907209 139,430406 111,544325 92,953604

III 61 0,83 352,681 565,894508 282,947254 188,631503 141,473630 113,137902 94,315751

Source: Primary Data, 2019.

Table 4 showed that the concentration of safe inhalation of air containing CO gas with average body weight, 
intake rate and frequency of exposure of respondents will decrease until the duration of exposure of 30 years.
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Table 5: Risk Management of CO Gas Inhalation Rate in Respondents

Zone Wb (Kg)
C (mg/m3

/hour)
fE(day/
year)

Inhalation Rate in Exposure Duration (Year)
5 10 15 20 25 30

I 60,23 6,15 332,531 79,978253 39,989127 26,659418 19,994563 15,995651 13,329709
II 61,72 8,255 362,073 55,920128 27,960064 18,640043 13,980032 11,184026 9,320021
III 61 8,343 352,681 56.297811 28,148906 18,765937 14,074453 11,259562 9,382969

Source: Primary Data, 2019.

The table 5 shown that the higher concentration of 
CO in the air correlate with the decrease of inhalation 
rate which become safe for repondents to the health risk 
of noncarcinogenic diseases and the inhalation rate will 
decrease according to increases the duration of exposure.

Discussions
CO gas potentially as toxic from the presence of 

air pollution from vehicle exhaust fumes, especially 
those which using gasoline fuel. The air pollution 
will cause the decrease of air quality level and human 
health12. CO gas concentration compared with the CO 
quality standard according to Governor Decree13 which 
amounted to 30000 µg/m3 or 30,000 mg/m3, it means 

that CO concentration levels along X street were still 
below the predetermined quality standard. The different 
CO concentration in the ambient air obtained is due to 
several factors including temperature, humidity, wind 
speed and air pressure14.

The calculation of the intake value is influenced 
by the concentration of the risk agent in the air, the 
inhalation rate, exposure time, duration of exposure, 
and body weight. Based on the intake calculation it is 
known that the daily exposure time and annual exposure 
frequency is directly proportional to the intake value. 
It means that the annual frequency of exposure to the 
respondent caused by risk agent correlate with intake 
value that against health problems due to risk agent 
exposure15. Other factors that influence the amount of 
intake are age, working period, smoking habits and use 
of personal protective equipment (PPE)16.

RQ value is obtained from the comparison 
between the intake rate with RfC value21 and it has a 
relationship that intake compared with the RfC value, 
becomes the risk characteristics value. The RfC value 
used in this study was 1,24 mg/kg/day. It is obtained 
from calculations using the intake formula with default 
values for each variable, which is the difference in the 

concentration value. The concentration value is obtained 
from the RfC of CO in mg/m 3 which is the standard in 
NAAQS10.

CO compounds can be toxic to the human body 
because the reaction between CO and hemoglobin (Hb) 
in the blood. Hb in humans functions as a transport 
system to carry oxygen in the form of oxyhemoglobin 
from the lungs to the body’s cells and carry CO2 in the 
form CO2 Hb from the body’s cells to the lungs. Hb can 
form carboxyhemoglobin with the presence of CO. If the 
reaction occurs, the blood’s ability to transport oxygen is 
reduced. The affinity of CO to hemoglobin is 200 times 
higher than in affinity of oxygen to hemoglobin, as a 
result of CO and O2 together in the air and is formed as 
COHb in the number of far more than the O2Hb11. The 
highest percentage of hemoglobin bound in the form of 
COHb is getting worse, the effect on human health17.

The first risk management is a decrease in CO 
concentrations so that all populations are safe from the 
health problems of CO exposure the concentrations 
must be reduced below the average concentration. To 
reduce the concentration of CO gas risk agents along X 
Street, it can reduce the capacity of the main pollutant 
source likely motor vehicles. Reducing the capacity 
of motorized vehicles can be done with the existence 
of a car-free day action weekly routine action along X 
Street, Yogyakarta City. This will affect the reduction of 
pollutants due to motorized vehicles. The previos study 
related to the reduction of CO concentration with the car-
free day was conducted by other study18 reported that air 
quality monitoring of CO generated from motor vehicle 
emissions has been decreased by car-free day action 
at the intersection of Semarang City. The subsequent 
reduction in ambient air concentration by planting trees 
or phytoremediation. Phytoremediation is a method by 
using forage plants to move, accumulate and change 
harmful contaminants into harmless substances. The 
yellow palm (Chrysalidocarpus lutescens) can be 
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planted, it is very effective for absorbing toxic gases into 
the stomata from vehicle fumes, besides plants that have 
broad hairy leaves and rough surfaces19.

The second risk management is reduction of 
inhalation by using PPE to minimize the possibility 
of exposure to inhaled CO gas from ambient air. This 
study in line with previous study20 to reduce the amount 
of exposure to security guards and parking attendants 
at Campus X Yogyakarta can be done with preventive 
measures by using a PPE.

The high concentration of CO in the ambient air 
will affect a health risk to CO intake into the body. So, 
the higher concentration of CO positive correlates with 
a higher intake value and it can be prevented by using 
PPE such as masks. Previous studies reported that the 
average COHb levels of respondents who use masks are 
lower than respondents who do not use masks21.

The socialization was held by Technical 
Management Unit (UPT) in collaboration with the 
Department of Yogyakarta Tourism, the Environment 
Agency, and Academic Higher Education to educate 
the use of PPE and provide information related to health 
risks due to CO gas emissions. The socialization is 
expected to reduce the magnitude of risks arising from 
motor vehicle emissions, especially in CO gas, for high-
activity communities along X Street,Yogyakarta City.

Conclusion
CO exposure to high activity communities will 

impact their health because respondents have RQ >1. 
Risk management through the reduction of concentration 
and decrease of the inhalation rate in high activity 
communities along X Street, Yogyakarta City.
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Abstract
Introduction: Job satisfaction is a crucial factor that affects the productivity of human resources. While the 
health service organizations have the primary goal of providing the best quality health services for patients. 
Therefore, it is important to review the published articles about the effect of job satisfaction on health service 
organizations to understand how job satisfaction determines the quality of health services.

Method: This study is a literature review. Articles were collected from Proquest, Google Scholar, PUBMED, 
Emarldsight, and Science Direct and other relevant journal portals. Inclusion criteria in the selection of 
articles are 1) articles written in English or Indonesian, 2) articles are the research or systematic review 
relevant to the keywords, 3) articles were published in the year 2000 to 2019.

Result: Of the 16 articles reviewed, 15 studies prove that job satisfaction has a significant effect on patient 
satisfaction, performance, patient safety, quality of service, and the motivation to quit the job. On the other 
hand, one study shows that job satisfaction is not significantly related to patient satisfaction.

Conclusion: Employee job satisfaction is an important variable that must be considered by health service 
organizations to achieve competitive & high-quality performance in providing health services for the 
patients.

Keywords:  Job satisfaction, Health services, Quality.

Introduction
Job satisfaction is defined as the degree to which 

people like or dislike their work(1). It is a crucial factor 
that affects the productivity of human resources. In any 
organization, human resources are considered as one of 
the most important assets that serve as an engine within 
the organization to provide a sustainable source of 
energy and service delivery(2). There are several things 

related to the importance of job satisfaction. First, that 
all people deserve to be treated fairly and with respect. 
Satisfaction is a reflection of good treatment, so it is 
considered as an indicator of emotional well-being or 
physiological health. Second, that job satisfaction can 
cause employee behavior that affects organizational 
functions. Furthermore, job satisfaction can be an 
indicator of the functioning of the organization(3)

The goal of a health service organization is to 
Providing a high quality of health services is required a 
committed and high-quality workforce. The presence of 
highly qualified and motivated staff is a key aspect of the 
health system performance. Many organizations recognize 
the importance of a potential relationship between job 
satisfaction and several expected organizational outputs, 
such as performance, absenteeism, staff turnover, and 
employee productivity (5).
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The quality of health services is associated with 
satisfaction, loyalty, and productivity and the profitability 
of the patients(6). The quality and continuity of the 
relationship between the patient and the doctor affect the 
quality of the medical services provided. The quality of 
interaction between doctor and patient depends on the 
attitude and personality of the doctor towards empathy, 
compassion and honesty and technical expertise to gain 
the patients’ trust(7).

It is important for health service organizations to 
understand the relationship between job satisfaction 
and customer satisfaction and the overall customer 
experience(8). Therefore, this literature review’s aim is

to collect and analyze research articles about job 
satisfaction in health service organization employees 
to understand how job satisfaction can affect quality of 
health services. This analysis is done by compressing, 
collecting, and focusing on the impact of job satisfaction 
on the quality of health services, both directly and 
indirectly.

Method
Literature review were based on the Prisma method 

which consists of 5 stages. The first stage was the 
identification of articles based on inclusion and exclusion 
criteria. The inclusion criteria for selected articles were 
2000 – 2019 publication time, focus on the effect or 
impact of job satisfaction. The exclusion categories are 
articles related to the keywords but not studying the case 
on health workers or health service organizations.

As for the search of secondary data, initial exploration 
was obtained in five publishers; Emeraldinsight, 
Proquest, Pubmed, Google Scholar, and Science Direct. 
The second stage was the screening by using specific 
keywords; job satisfaction, healthcare, and service 
quality. The total of literature found based on those 
keywords was 879 articles. Furthermore, the data was 
extracted using inclusion criteria, and 187 articles were 
obtained. Meanwhile, 102 articles were eliminated since 
they did not comply with the inclusion criteria.

The third stage was accessibility, of 60 articles that 
have been extracted (and 35 articles are eliminated), 
25 articles were selected based on the titles and 
abstracts. These 25 articles were then extracted again by 
considering the inclusion category until 16 articles were 
determined to be reviewed. This is the included stage. 
Those 16 articles were then selected for further study. 
These are the articles:

1.	 Healthcare workers’ satisfaction and patient 
satisfaction-where is the linkage? by Janicijevic I 
Et al. The Result is the effect of health care worker 
satisfaction on patient satisfaction has a relatively 
low level of significance(9).

2.	 Interrelating employee satisfaction and customer 
satisfaction in the healthcare Industry Interrelating 
Employee Satisfaction & Customer Satisfaction in 
Healthcare Industry by Anand Shobhit Et al. The 
result is a high correlation between employees and 
customer satisfaction(10)

3.	 Effect of Job Satisfaction on the Turnover Intention 
of Employees in Indonesia by Pawesti Ristia. 
The result is job satisfaction has a significant and 
negative effect on the turnover intentions of the 
employee (11)

4.	 Job satisfaction and organizational commitment for 
nurses by Al-Aameri Ahmed S. The result is a strong 
and positive correlation between job satisfaction 
and organizational commitment. (12)

5.	 Congruent Satisfaction: Is There Geographic 
Correlation Between Patient and Physician 
Satisfaction by Jennifer DeVoe et al. The result is 
the job satisfaction of doctors is strongly correlated 
with patient health satisfaction (13)

6.	 The effects of health worker motivation and job 
satisfaction on turnover intention in Ghana: a cross-
sectional study by Marc Bonenberger et al. The 
result is job satisfaction is significantly correlated to 
the motivation of the employee to quit the job (14)

7.	 Is the job satisfaction of primary care team members 
associated with patient satisfaction? By Joachim 
Szecsenyi et al. The result is patient satisfaction is 
positively correlated with general job satisfaction 
from non-physicians but no significant correlation 
was found for doctors’ job satisfaction and patients’ 
satisfaction. (15)

8.	 Impact of Job Satisfaction on Quality of Care Among 
Nurses on the Public Hospital of Lahore, Pakistan 
by Asima farman et al. The result is job satisfaction 
of the nurses and the quality of healthcare services 
are positively correlated(16)

9.	 Relationship Between Job Satisfaction Among 
Frontline Staff And Patient Satisfaction: Evidence 
From Community Health Centers In South Carolina 
by Ashley Lynn Barnes. The result is there is no 
significant relationship between patient satisfaction 
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and the job satisfaction of the Front Line Service 
(FLS) staff.(17)

10.	 Job Satisfaction of Nursing Staff and Patients’ 
Perception of Quality care in a Tertiary Teaching 
Hospital, Odisha by Dharitri Swain. The result 
is patients’ perceptions about the overall quality 
of healthcare are positively related to the job 
satisfaction of the nursing staff.(18)

11.	 A study of the relationship between job satisfaction, 
organizational commitment and turnover intention 
among hospital employees by Ali Mohammad 
Mosadeghrad et al. The result is employee job 
satisfaction and organizational commitment are 
closely interrelated and correlated with turnover 
intention.(19)

12.	 The Relationship Between Nurse Job Satisfaction 
and Patient Safety by Sherrie B. Lee. The result is a 
strong and positive correlation was found between 
nurse job satisfaction and patient safety.(20)

13.	 Is the Professional Satisfaction of General Internists 
Associated with Patient Satisfaction? By Jennifer S 
Haas et al. The result is doctors whose job satisfaction 
levels are higher can support the satisfaction of the 
patients compared to patients of doctors whose job 
satisfaction levels are lower.(21).

14.	 The relation between job satisfaction and job 
performance in healthcare services by Ch. Platis et 
al. The result is a strong correlation between nurse 
job satisfaction with job performance.(22).

15.	 The relationship between nurses’ job satisfaction 
and inpatient satisfaction: An exploratory study in 
a Taiwan teaching hospital by Tzeng Huey Ming 
et al. The result is the job satisfaction of nurses is 
significantly correlated with the satisfaction of the 
inpatients(23)

16.	 An investigation of job satisfaction, organizational 
commitment and role conflict and ambiguity in a 
sample of Chinese undergraduate nursing students 
by Wu, L et al. The result is a positive relationship 
between job satisfaction and organizational 
commitment, and a negative relationship between 
job satisfaction and role conflict and ambiguity.(24)

Results
Seven of the 16 articles investigated the effect 

or relationship between job satisfaction and patient 
satisfaction in health care organizations. In general, it 

has been proven that job satisfaction had a significant 
effect on job satisfaction with a correlation coefficient 
of 0.882(10), 0.628(13), 0.73(21), 0.765(23). However, three 
of the seven articles stated an insignificant relationship 
between job satisfaction and patient satisfaction(17) and 
also had a low level of significance(9)(15).

In addition, three of the 16 articles examined the 
relationship between job satisfaction and employee 
commitment to the organization(12)(19)(24). Job satisfaction 
and organizational commitment were found to have a 
positive correlation. Correlation coefficients of 0.59(12), 
0.637(19), and 0.464(24) showed a significant relationship 
between these 2 variables.

Three of the 16 articles examined the relationship 
between job satisfaction and the motivation to quit the 
job(11)(14)(19). Job satisfaction and the motivation to quit 
the job were found to have a negative correlation, with 
high levels of coefficient of -0,832(11) and 0.56(14). On 
the other hand, a negative correlation was also found 
with a low correlation coefficient of 0.452(19).

Furthermore, two of the 16 articles investigated the 
relationship between job satisfaction and health service 
quality(18)(16). A positive and significant correlation was 
found, with a correlation coefficient of 0.612(16) and 
0.46(18).

Finally, one study proved a positive and strong 
correlation between job satisfaction and patient safety 
with the correlation coefficient of 0.871(20). However, 
one other study proved a positive and significant 
correlation between job satisfaction with the productivity 
and performance of the employee, with a correlation 
coefficient of 0.76(22).

Discussion
The findings of this literature review emphasized 

that job satisfaction of the employees in health service 
organizations is indeed strongly related to patient 
satisfaction. The job satisfaction of nurses is significantly 
and positively correlated with the inpatient satisfaction 
with pain management, this is related to four indicators of 
satisfaction with hospitalization, namely the explanation 
of care, treatment method, pain management, and 
direction on how to continue the self-care at home and 
follow-up care(23).

One of the most influential aspects of patient 
satisfaction is the job satisfaction of the employee 
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with the time available to complete their works which 
affect the duration the patients spend with the doctor. 
It was explained that more satisfied doctors might be 
better able to answer patients’ questions and problems. 
Doctors who are more satisfied with their professional 
lives can communicate better or empathize more with 
their patients(21).

The most important job satisfaction factors affecting 
service quality are workload, staff scheduling, and 
work pressure. Work pressure is the factor that most 
determines the level of job satisfaction of nurses and 
the provision of quality care(16). Desired outcomes also 
include attention to aspects of personal care, such as 
complaints and patient expectations, the patient’s desire 
to be respected, and patient participation in decision 
making(26).

Job satisfaction also affects employee commitment 
to the organization that is characterized by three factors, 
including 1) acceptance of organizational values, 2) 
willingness to work hard on behalf of the organization, 
and 3) motivation to remain an employee of the 
organization(12). The results of this study are consistent 
with other studies(19), but in this study, organizational 
commitment is seen from 3 aspects; affective, 
sustainability, and normative commitment. Affective 
commitment is defined as a psychological bond with 
the organization, ongoing commitment as a cost 
associated with leaving the organization, and normative 
commitment as a perceived obligation to remain with 
the organization(19). The organization will be strong 
if its staff shows commitment and dedication to the 
organization and acts for the benefit of the organization. 
When employees fail to carry out the tasks assigned 
voluntarily, the quality of the services provided by the 
organization will be under the expectation(4).

Job satisfaction has also been proven to have a 
significant effect on the motivation to quit the job(11)

(14)(19). The factors that most influence the employees’ 
motivation to quit the job are low organizational 
commitment (especially affective commitment), 
lack of job satisfaction and dimensions (especially 
organizational policy), lack of job security and 
management, and supervision(19).

Patient safety in this study was defined as a 
condition where patients were not disadvantaged by 
limited nursing resources, ineffective communication, or 
lack of administrative support. The elements of patient 

safety reviewed are the area or work unit, supervision, 
communication, frequency of adverse events reporting 
and facilities(20).

Conclusion
In the service sector, especially in the health service 

organization, the service quality is strongly affected 
by the employees’ behavior in serving the patients and 
deals directly with customers. Job satisfaction has a 
significant effect on the service quality of health service 
organizations, both directly and indirectly. The direct 
effect is related to customer satisfaction, patient safety, 
performance, and customer perceptions of the quality of 
service delivery. In addition, the indirect effect occurs 
in the association with organizational commitment, 
productivity, and the motivation to quit the job.
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Abstract
Context: The steel industry is one of the industries that use coal for the production process to produce 
various pollutants, one of which is sulfur dioxide (SO2). Exposure to SO2 can irritate the respiratory tract and 
trigger symptoms such as cough, phlegm, shortness of breath, and wheeze. This article aims to determine the 
effects of SO2exposure based on the amount of intake on respiratory symptoms in housewives living around 
the steel industry.

This cross-sectional study was conducted on housewives who lived in Sukadanau Village, West Cikarang 
Sub-district, Bekasi Regency, West Java. In assessing the effects of SO2 exposure, the amount of intake of 
SO2 is used.

Respiratory symptoms experienced by housewives who live around the steel industry are cough (30.7%), 
phlegm (16.7%), shortness of breath (13.2%), and wheeze (4.4%). A significant relationship between intake 
of SO2 and respiratory symptoms was found only in shortness of breath (OR 36.65, 95% CI 2.95 - 455.18).

Housewives who live around the steel industry experience respiratory symptoms such as cough, phlegm, 
shortness of breath, and wheeze due to intake of SO2. Where intake of SO2 is significantly associated with 
shortness of breath. Further studies are needed by using concentrations that can describe each region.
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Introduction
Industrial development plays an important role in 

terms of a country’s economic development through 
its contribution to employment1. However, industrial 
activities also have a negative impact which acts as a 
contributor to air pollution by producing pollutants from 
production processes that use various energy sources 
such as coal, crude oil, and natural gas which can 
produce various types of pollutants such as SO2, NO2, 
CO, HC, and PM2.

Sulfur dioxide (SO2) is one of the pollutants that 
is mostly generated from the use of coal and petroleum 
energy by industrial activities such as petroleum refining, 
sulfuric acid industry, steel industry, etc3,4. Studies in 
steel industry in China show that SO2 can be emitted 
from the pelletizing, sintering, and the melting process 
in the furnace5. SO2 is a colorless gas, has a pungent 
odor, and dissolves easily in water so it can cause acid 
rain6. SO2 exposure can irritate the respiratory tract and 
trigger symptoms such as cough, phlegm, shortness of 
breath, and wheeze4,7,8.

People who live in industrial areas will be more often 
exposed to SO2 and experience health impacts. Studies 
conducted in the petrochemical and steel industry areas 
show that people who live near the industry with a 
distance of ≤5 km have a lower average FEV1 compared 
to those who are>10 km9. As the health effects of SO2 
exposure are mentioned, respiratory inflammation due to 
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SO2 exposure can continuously encourage cough, mucus 
secretion, and aggravating asthma that makes sufferers 
more vulnerable to respiratory infections10.Another study 
related to the steel industry showed that SO2 exposure in 
the industrial space ranged from 0.19 - 18.69 mg/m3 and 
found that 42.36% of smelting workers had COPD11. 
Also, studies conducted around the steel industry show 
that people who live near the industry with a distance of 
3.3 km and 8.8 km experience respiratory inflammation 
that is assessed through higher levels of FeNO compared 
to those at a distance of 27.7 km12. Sukadanau is a village 
in West Cikarang District and is the location of steel 
industry operations. Housewives are one of the groups 
potentially exposed to SO2 emitted by the steel industry. 
Because most housewife activities only at home or in the 
surrounding environment, so they are longer exposed to 
SO2 emitted by the steel industry and have the potential 
to experience health effects in the form of respiratory 
symptoms. Based on research that estimates the risk of 
SO2 around the power generation industry, housewives 
have an inhalation rate above the average compared to 
other groups ≥ 10.98 m3/day due to the length of time 
housewives around the location industry13. Therefore, 
the aim of this study was to determine the effect of SO2 
exposure based on the amount of intake on respiratory 
symptoms in housewives living around the steel industry.

Material and Method
A cross-sectional study was conducted on 

housewives who lived in Sukadanau Village, West 
Cikarang Sub-district, Bekasi Regency, West Java. This 
village is the location where the steel industry operates 
and has a maximum distance of 2000 m from the industry. 
The population of housewives in Sukadanau Village 
is around 7083 which is spread over 13 residents. The 
sample size is obtained by estimating proportions14, then 
by using the Stratified Proportional Random Sampling 
technique, the sample is divided based on the distance of 
the house from the steel industry. The distance consists 
of <500 m (n = 30), 500-1000 m (n = 30), and>1000 m 
(n = 54), so that a sample of 114 housewives is obtained. 

There are several criteria that must be met, namely 
housewives are predominantly in the home environment, 
have lived at least 1 year, do not use firewood as cooking 
fuel, do not have a history of asthma and tuberculosis. 
The questionnaire data collection was conducted in 
October - November 2019.

Exposure Assessment: SO2 concentrations were 
obtained through air quality monitoring data conducted 
by the Bekasi Regency Environmental Department. 
Measurements were made at 13 points. One of the 
measurement points is the point adjacent to Sukadanau 
Village and the steel industry, which is called “Warung 
Bongkok T-junction” (Figure 1). This measurement was 
carried out in 2 periods, namely 14 days each period 
which was carried out sustainably during 2013 - 2015. 
The concentration of SO2obtained was used to calculate 
the intake of inhalation exposure using the formula in 
the Environmental Health Risk Assessment15,16:

I = 

I 	 = Intake of chemical agent (mg/kg bw/day)

C 	 = Average concentration of SO2in ambient air 
over the exposure period (mg/m3)

R 	 = Rate of intake (default for daily intake rate 
20m3or equivalent0,83m3/hour17)

Te	 = Time of exposure(hour/day)

Fe	 = Frequency of exposure(day/year)

Dt 	 = Duration of exposure (real time, year)

Wb	= Weight (kg)

Tavg = Time of average period (Dt x 365 day/year 
for non-carcinogenic substances)
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Figure 1: The location of measurement points, the steel industry, and Sukadanau village were obtained 
from the analysis using Quantum GIS 2.8.1

Health Questionnaire: Data collection using 
the American Thoracic Society Questionnaire for 
Symptom (ATS-DLD-78-Adult) questionnaire18. 
This questionnaire was modified following the needs 
of researchers that are only using questions related to 
respiratory symptoms that can be caused by SO2, namely 
cough, phlegm, shortness of breath, and wheeze. And 
weight measurements were taken to calculate the amount 
of intake for each subject.

Statistical Analysis: Bivariate analysis in this study 
used the Chi-square test. Then, the multivariate analysis 
in this study uses a multivariable logistic regression 
test. There are two models used in the analysis. The 
first model looked at the effect of intake on respiratory 
symptoms by controlling age, length of stay, and passive 
smoking. While the second model controls age, length 
of stay, passive smoking, body weight, insufficient 
ventilation, and interactions between intake and weight. 
The interaction between these variables is considered 
because weight is used in calculating the amount of 
intake.

Result
Table 1: Characteristics of housewives and home 

environmental conditions

Characteristics (n = 114) N %
Intake of SO2

> 0.0077 mg/kg/day
≤ 0.0077 mg/kg/day

58
56

50.9
49.1

Age
> 30year
≤ 30year

51
63

44.7
55.3

Length of stay
> 10 year
≤ 10year

58
56

50.9
49.1

Passive smoking
Yes
No

67
47

58.8
41.2

Ventilation
Insufficient
Sufficient

75
39

65.8
34.2

Table 1 shows that 50.9% of housewives had an 
intake of SO2 per day > 0.0077. Most of them aged 
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≤ 30 years (55.3%), lived> 10 years in Sukadanau 
Village (50.9%), passive smoking at home (58.8%), and 
insufficient home ventilation (65.8%).

The most common respiratory symptoms were 
cough (30.7%) followed by phlegm (16.7%), shortness 
of breath (13.2%), and wheeze (4.4%). Table 2 shows 
the differences in respiratory symptoms experienced by 

housewives based on the intake of SO2. It was seen that 
symptoms of phlegm and wheeze were more experienced 
by those who had a higher intake of SO2 (>0.0077 mg/
kg/day) than those who had lower intakes. There was 
a significant association between intake of SO2 with 
phlegm (OR 1.08, 95% CI 0.40 - 2.91) and wheeze (OR 
1.47, 95% CI 0.23 - 9.16).

Table 2: Respiratory symptoms based on the intake of SO2 in housewives

Intake of SO2 (mg/m3)
Respiratory Symptoms

Total n (%) P-Value OR (95% CI)(Cough)
Yes n (%) No n (%)

> 0.0077
≤ 0.0077

20 (34.5)
15 (26.8)

38 (65.5)
41 (73.2)

58 (100)
56 (100)

0.473
1.43

(0.64 – 3.2)
(Phlegm)

> 0.0077
≤ 0.0077

10 (17.2)
9 (16.1)

48 (82.8)
47 (83.9)

58 (100)
56 (100)

0.0005*
1.08

(0.40 – 2.91)
(Shortness of breath)

> 0.0077
≤ 0.0077

12 (20.7)
3 (5.4)

46 (79.3)
53 (94.6)

58 (100)
56 (100)

4.597
4.60

(1.22 – 17.34)
(Wheeze)

> 0.0077
≤ 0.0077

3 (5.2)
2 (3.6)

55 (94.8)
54 (96.4)

58 (100)
56 (100)

0.0005*
1.47

(0.23 – 9.16)

*Sig. P < 0.05

Table 3 shows that the odds ratio for all symptoms were elevated after controlling for age, length of stay, and 
passive smoking in the first model. However, only shortness of breath was statistically significant (OR 4.62, 95% 
CI 1.21-17.66). In the second model, also only the odds ratio of shortness of breath was elevated and statistically 
significant (OR 36.65, 95% CI 2.95 - 455.18).

Table 3: Association between intake of SO2 and respiratory symptoms experienced by housewives

Cough OR (95% CI) Phlegm OR (95% CI) Shortness of breath 
OR (95% CI)

Wheeze OR (95% 
CI)

Intake of SO2
a(0.0077 mg/m3/

day)
1.38

(0.61 – 3.12)
1.12

(0.41 – 3.03)
4.62

(1.21 – 17.66)*
1.24

(0,19 – 8.00)
Intake SO2

b

(0.0077 mg/m3/day)
1.22

(0.38 – 3.84)
0.53

(0.13 – 2.10)
36.65

(2.95 – 455.18)*
0.38

(0.03 – 4.34)
aAdjusted for age, length of stay, passive smoking
bAdjusted for age, length of stay, passive smoking, weight, ventilation insufficient, interaction intake and weight

*Sig. P < 0.05

Discussion
The steel industry is one industry that uses coal in its 

production process. About 75% of coal is used in blast 
furnaces and 25% is used in the process of sintering 
and coking19,20. The production process using coal will 

produce one of the pollutants, namely sulfur dioxide 
(SO2)21.Because, coal contains about 1.04-5.25% 
sulfur in America, and 1.04-5.25% in East Kalimantan, 
Indonesia22,23. Therefore, people who live around the 
steel industry can be exposed to SO2 produced from 
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the steel industry and can gradually experience health 
impacts. This can be seen from the amount of intake 
received each day.

In this study, the amount of intake is used to see 
its effect on respiratory symptoms. The average 
concentration of SO2was 0.026 mg/m3. Intake data 
obtained were not normally distributed, so that the 
median value used as intake of SO2 in housewives was 
0.0077 mg/kg/day. From the results obtained intake of 
SO2> 0.0077 mg/kg/day and ≤ 0.0077 mg/kg/day is not 
so much different. This is because the concentration 
used in the calculation is only based on measurements 
at the same point for all housewives in 13 resident of 
Sukadanau Village. While the intake of each person will 
be different, this is influenced by the concentration of 
chemical agents as the formula used15,16. As the study 
by Sunarsih et al (2019), the amount of SO2 intake 
was higher than NO2 in their study due to higher SO2 
concentrations24

. The amount of intake is also influenced 
by other factors such as body weight and activities17,25. 
Thus, the use of concentration values also causes subjects 
not to be compared based on distance from industry, 
statically (p> 0.05).

Even though, the results obtained that phlegm and 
wheeze were more experienced in those who had a 
higher intake of SO2 (> 0.0077). So, housewives who 
have intake > 0.0077 mg/kg/day 1.08 times to experience 
phlegm and 1.47 times to experience wheeze compared 
to housewives who have intake ≤ 0.0077 mg/kg/day. 
There are no studies that directly address the intake of 
SO2 in communities around the steel industry. However, 
other studies around the petrochemical industry that also 
emitted SO2 show that those who are around the industry 
have higher phlegm more than those who do not live 
around the industry (p <0.05)26. Other related studies 
also show that for each increase of 10 µg/m3 SO2, 
wheeze also increases with OR = 1.0227.However, after 
controlling for confounding factors both in models 1 and 
2, only shortness of breath was statistically significant. 
In line with other studies in industrial areas which show 
that shortness of breath is significantly related to SO2 
exposure28

.

Conclusion
Regardless of the limitations of this study. 

Housewives who live around the steel industry 
experience respiratory symptoms such as cough, phlegm, 
shortness of breath, and wheeze due to intake of SO2. 

Although only shortness of breath is significantly related. 
However, the overall intake of SO2 can cause respiratory 
symptoms. Further studies using concentrations that can 
describe each region are needed to understand the effect 
of intake of SO2 on respiratory symptoms.
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Abstract
Objective: to assess the efficacy of endoscopic transantral surgical approach versus traditional transorbital 
surgical approach (control group) in orbital blow out fractures in terms of postoperative clinical and digital 
radiographical assessments

Design: Blind, randomized, controlled clinical trial.

Patients: From January 2017 to January 2019, 12 patients with unilateral/bilateral pure orbital blow out 
fractures were equally assigned to study endoscopic transantral and control transorbital groups.

Intervention: In the study group, fractures were repaired with the endoscopic transantral approach while the 
control group, fractures were repaired via the transconjuctival surgical approach.

Outcomes Measures: The patients (subjective assessment) were followed up on amonthly basis for 6 
months following surgery for the evaluation of the eye movement, double vision resolution, enophthalmos 
correction, and esthetics.

Results: A significantly better outcome, regarding enophthalmos and diplopia improvement, was found 
in the endoscopically controlled group. Endoscopically controlled reconstruction of orbital floor fractures 
seems to be a more accurate and successful treatment.
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Introduction
Orbital floor fracture is one of the most common 

facial skeleton fractures after mid facial trauma, 
accounting for up to 40% of cranio-facial injuries. 

Patients may complain of ocular symptoms, aberration 
of aesthetic appearance, and dysesthesia around the 
damaged cheek. 1

The indication for repair of orbital wall fractures is 
based on the clinical symptoms, exophthalmometry and 
computed tomography (CT). The timing of treatment, 
surgical technique and type of reconstruction material 
used is debated. Some advocate following the post 
trauma course for the development of diplopia or 
enophthalmos before starting treatment. 2

Although a variety of approaches to orbital floor 
fractures have been proposed, satisfactory postoperative 
results have not been obtained in all cases. The key to 
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successful surgical repair of these injuries is adequate 
exposure, visualization of the posterior bone shelf, 
and anatomical reconstruction of the entire defect. The 
traditional approach exposes the orbital floor, but it is 
difficult to see the posterior edge of the fracture and 
the condition of the herniated tissue before and after 
reduction of the orbital contents. Posterior dissection is 
the most difficult maneuver and is a common reason for 
failure of orbital floor repair.3

Transmaxillary endoscopic visualizationof the 
orbital floor offers an excellent view of the entire defect 
and the surgical reconstruction.4

The presented study is to to assess the efficacy 
of endoscopic transantral surgical approach versus 
traditional transorbital surgical approach (control group) 
in orbital blow out fractures in terms of postoperative 
clinical and digital radiographical assessments

Material and Method
The trial was planned as a randomized, prospective, 

blinded controlled clinical trial. The sample size was 
calculated in accordance with Hundepool (2012)5 and 
Kim (2015)6 indicated that the probability of diplopia 
resolution among controls is 0.33. If the true probability 
among cases is 0.77, we will need to study 6 patients 
in each group to be able to reject the null hypothesis 
that the exposure rates for case and controls are equal 
with probability (power) 0.8. The sample size was 
calculated using the PS program (Power and Sample 
Size Calculation software version 3.1.2; Vanderbilt 
University, Nashville, Tennessee).

The Research Ethics Committee of Oral and Dental 
Faculty, Cairo University, approved the study on January 
23, 2017. The trial was registered on ClinicalTrial.gov 
(ClinicalTrials.gov identifier: NCT03011047)

From January 2017 to January 2019, 12 patients were 
accepted for randomization with pure unilateral/bilateral 
orbital blowout fractures and were planned for repair. 
The procedure, its risks, and possible postoperative 
complications were thoroughly explained to all patients, 
and they were asked to sign an informed consent form.

All the surgeries were performed at Oral and 
Maxillofacial Surgery Department, Faculty of Dentistry, 
Cairo University. The 12 patients were randomly assigned 
into 2 identical groups using a special website called 
Researcher Randomizer (https://www.randomizer.org/).

(Group A): six patients managed with transantral 
endoscopic approach. (Group B): six patients managed 
with transconjunctival approach.

The randomization codes were enclosed in a 
sequentially numbered, identical, opaque, and sealed 
envelope. The patient’s guardians were asked to select 
one envelope. The investigator was aware of the 
randomization process for the specific group and treated 
accordingly. Outcome assessors, data collectors, and 
statistical analysts were blinded throughout the study.

Preoperative Preparation:

•	 A clearance from the ophthalmology Department, 
Faculty of Medicine, Cairo University after 
examination of papillary reflexes, motility restriction, 
measurement of the visual acuity, and confirmation 
of the presence of preoperative diplopia on upward 
gaze.

•	 Clinical preoperative photos were taken to ensure 
restricted eye elevation due to muscle entrapment in 
orbital floor fracture site.

•	 Preoperative orbital CT SCAN.

Operative Details:

1.	 With the patient in a supine position, general 
anesthesia was induced. An uncuffed, nasal right 
angle endotracheal tube (RAE) was placed and 
taped to the midline to the forehead.

2.	 Forced duction test to confirm the presence of the 
inferior rectus muscle herniation into the maxillary 
sinus.

Surgical Step (Study Group):

1.	 Local anesthesia was injected into the upper 
gingivobuccal sulcus above the canine area.

2.	 A 4-5 cm horizontal incision was made just superior 
to the sulcus extending from the lateral incisor to the 
first molar area

3.	 The periosteum and overlying soft tissue were 
gently elevated from the underlying maxillary bone, 
not reaching to the level of the infraorbital foramen 
using a periosteal elevator (to avoid the vessels 
injury).

4.	 2 holes (wide enough to house the sinus scope; one 
for the sinus scope and for the suction tube while the 
other one of the used instruments.) were made into 
the anterior maxillary wall with an electric fissure 
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bur, care should be taken to avoid injury to dental 
roots, infraorbital vessels or the nasal aperture

5.	 The maxillary sinus and prolapsed orbital contents 
were visualized employing a 30-degree endoscope 
3(sinus scope 4 mm, 30 degrees short one 17 cm) 
(Storz: https://www.karlstorz.com/eg/ar/ index.htm 
GERMANY.)

6.	 Removal of all the sinus membrane using a curved 
hemostat

7.	 Confirmation of forced duction test via endoscopic 
view.

8.	 The herniated orbital contents were reduced by 
digital manipulation or by using surgical instruments 
(curved Freer elevator), without removing the 
mucosa with periosteal orbital preservation, checked 
with pulse test (The test is performed by applying 
gentle pressure on the globe while visualizing the 
transmitted movement of the orbital floor from 
below pressure on the eyeball through the maxillary 
sinus)

Intra-operative endoscopic view of the left maxillary 
sinus of an orbital floor fracture, through the antral 
window. The orbital floor was fractured, and periorbital 
soft tissue was herniated into the maxillary sinus (arrow).

Intra-operative endoscopic view of the fractured 
bony margins after reduction (arrows).

1.	 A reinforced collagen membrane4 was cut larger 
than the defect size and inserted sub-periosteally 
below the fracture margins, then it stabilization 
tested by pulse

	 Intra-operative endoscopic view of the left maxillary 
sinus of the reconstructed orbital floor fracture with 
collagen membrane, through the antral window. 
(Arrow)

2.	 A forced duction test was performed to confirm 
correct positioning of the orbital floor and to avoid 
entrapment of the orbital contents before closing

3.	 Transconjunctival with lateral canthotomy incision 
was used in all cases.

4.	 The transconjuctival incision will be sutured in 3 
layers, periostial and subcutical layers will be closed 
with a 6 /0 Vicryl interrupted, then the skin for the 
lateral canthotomy was sutured with 6/0 Prolene8 
interrupted sutures.

Postoperative Period and Follow-Up:

1.	 All patients were discharged from the hospital at the 
surgery day.

2.	 An oral antibiotic (endoscopic group) and I.V 
antibiotic(for transorbital group)was prescribed for 
5 postoperative days.

3.	 Sutures were removed on the sixth postoperative 
day (transorbital group).

4.	 All complications presenting as infection, wound 
dehiscence, or hypertrophic scarring were recorded.

5.	 Patients were scheduled for the following follow up 
visits:-

	 •	� First visit: At 2nd day after surgery for clinical 
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and radiographic assessment.

	 •	� Second visit: At 15th day postoperative to assess 
gradual diplopia resolution and enophthalmus 
correction.

	 •	� Third visit: Final evaluation for the presence 
of diplopia and the degree of enophthalmos was 
performed 3 months after surgery.

	 •	� Fourth visit: At 6 months postoperative to 
assess the patient radiogaphically with CT 
CSAN.

Statistical Method: Data management and 
statistical analysis were performed using the Statistical 
Package for Social Sciences (SPSS) version. 25.18

Numerical data were summarized using means, 
standard deviations, median and ranges. Categorical 
data were summarized as percentages. Data were 
explored for normality by checking the data distribution 
and using Kolmogorov-Smirnov and Shapiro-Wilk 
tests. Comparisons between the 2 groups with respect to 
normally distributed numeric variables were done using 
the t-test and Mann Whitney for not normally distributed 
variables. For categorical variables, differences 
were analyzed with Chi square or Fisher exact test as 
appropriate. Enophthalmous Incidence from before to 
after was assessed by McNemar test. All p-values are 
two-sided. P-values ≤0.05 were considered significant.

Group A (endoscopic):

(A)

(B)

Clinical photo showing (A) Preoperative left limited 
elevation due to muscle entrapment in left orbital floor 
fracture site. (B) Postoperative photo after left orbital 
floor reconstruction.

Result
Ophthalmic Symptoms: Diplopia and 

enophthalmos measurements of the day before surgery 
and three months after surgery were compared to 
evaluate the outcome.

1.	  Diplopia Improvement: Twelve patients reported 
diplopia before surgery, of which postoperative 
improvement was seen in 7 patients. In three 
patients, diplopia persisted at the extreme upper 
gaze post-surgery, but improved within the 3-month 
follow-up period.

	 In Group Endoscopic; 4 patients out of 6 (66.7%) 
of the patients had complete improvement the other 
hand, 3 patients out of 6 (50%) of the control group 
had complete improvement. This was statistically 
not significant, p=0.788

Frequencies (n), percentages and results of 
fisherexact test for Diplopia Improvement for the tested 
groups.

Endoscopic Group Control Group

Diplopia Improvement

Count % Count % P value
Complete 4 66.7 3 50.0

Partial 1 16.7 2 33.3 0.788
Residual 1 16.7 1 16.7

P≤0.05 is significant



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2191

2.	 Enophthalmous correction:

Enophthalmos resolved postoperatively in eight of 
ten patients.

Enophthalmous 
Incidence

Before 
Surgery

After 
Surgery

P
Value

Endoscopic Transantr 4 0 0.0056
Trans conjunctival 6 2

*(P > 0.05).

Frequencies (n) and results of Mcnemar test 
forEnophthalmous:

3.	 EOM (Extra-ocular muscles) limitation: Three 
out of 12 patients had improved extra-ocular muscle 
limitation postoperatively (20%).

Postoperative Complication:

1.	 No significant intra-operative or post-operative 
complications were found in both groups.

2.	 Mild orbital pain and hypoesthesia of the infra-
orbital nerve occurred in both groups and improved 
with time.

3.	 Periorbital postoperative edema was significant in 
the control group.

4.	 In the endoscopic group, four patients complained 
of numbness of the alveolar ridge where the 
gingivobuccal incision was made; due to numbness 
of the infra-orbital nerve, which recovered in time.

5.	 One patient from endoscopic group developed 
maxillary sinusitis at 4 weeks post-surgery, with 
symptoms of cheek pain, swelling, and nasal 
discharge. The sinusitis symptoms resolved later on 
after consultation with an ENT specialist.

6.	 None of the patients reported any subjective changes 
in facial appearance secondary to the antrostomy

7.	 The total surgery time in the present two groups 
depended on the fracture size and difficulty. The 
extra surgery time was 45 min, on average, for the 
transorbital approach; may be due to time for mesh 
adjustment and fixation and layered suturing of the 
incision.

Discussion
The management of orbital blowout fractures 

and the ideal timing for fracture repair has been 
controversial. The time to operation (time lapse) was 
considered as the period of time from the day of injury 

to the day of surgical repair. In general, this was targeted 
at two weeks, commensurate with a resolution of edema/
hematoma. The mean time lapse of study patients in 
Group (Endoscopic) was 8.3±9.4days and range (2-27) 
while in Group (Control) was 10.6±11.1days and range 
(2-29) (P value 0.809 which is statically nonsignificant). 
Old traumatized patients were more likely to have 
residual post-operative diplopia. Surgical repair of 
blowout fractures within two weeks of trauma decreases 
the incidence of residual diplopia (to avoid muscles 
fibrosis; this explain the 20% of EOM limitation). This 
was proved by Hosal and Beatty 20027; their study 
concluded that diplopia improved faster in patients who 
had surgery within 7 days of trauma than in patients 
who had surgery after 14 days. However, Egbert et 
al. 20022found that the incidence of diplopia was not 
significant in patients having surgery within one month 
of injury.

Resolution of significant diplopia was achieved in 7 
patients out of 12 cases in the 3rd month postoperative 
follow up. Three patients continued to have diplopia at 
6 months postoperative follow up, however less than the 
pre-operative diplopia. No case had diplopia worsened 
by surgery. In endoscopic group 4 patients out of 6 
(66.7%) of the patients had complete improvement the 
other hand, 3 patients out of 6 (50%) of the control group 
had complete improvement. This was statistically not 
significant, p=0.788. Other studies comparable to ours 
have reported a similar incidence at 66% and 70%. [8-11] 
Only one study to date has demonstrated a significantly 
lower incidence (20.2%) of diplopia resolution.12

Failure of diplopia to improve after adequate 
repositioning of orbital tissue is not an infrequent outcome 
after surgery for BOF, as we found in our study. There 
are a few explanations for residual diplopia even after 
adequate surgery. The first possible explanation is that 
entrapment, contusion, or hematoma of ocular muscle by 
fractured bony fragments may influence muscle function 
even after adequate repositioning. Second, there may be 
an undetected, persistent palsy of the oculomotor nerve. 
Third, altered orbit position may occur.(13-17)

Conclusions
Within the limitations of the present study, it 

could be concluded that: In general, it can be concluded 
that traditional surgical approaches provide difficult 
visualization of the posterior part of the orbital floor. 
Endoscopically controlled reconstruction provides, 
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besides improved visualization, confirmation of correct 
implant placement, and reduction of herniated orbital 
tissues. Video projection for teaching purposes and 
documentation is possible.

Recommendations

Further studies are recommended to be done on 
of patients with pure orbital blowout:
1.	 Prospective, randomized studies are warranted to 

study this new technique further.

2.	 Endo-nasal endoscopic approach for medial orbital 
walls’ fractures.

3.	 A larger sample size.
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Abstract
Context: Jobs in the health sector such as nurses are often assumed to be jobs that have a high risk of 
stress. This study aims to determine the relationship between workload, working conditions and dual role 
conflict with nurses’ work stress. The study was conducted at the Abepura Regional Mental Hospital in 
October 2016 using a cross-sectional design. The research sample was nurses in Abepura Regional Mental 
Hospital, amounting to 62 people who were selected using a simple random sampling technique. Bivariate 
analysis was performed to show the relationship between the dependent and independent variables used the 
chi-square test with a significance level of p < 0.05. The results showed that the majority of respondents 
experienced heavy work stress (90.3%), heavy workloads (88.7%), non-conducive working conditions 
(54.8%) and severe dual role conflict (85.5%). Workload (p = 0.016), work environment (p = 0.022) and 
dual role conflict (p = 0.024) related to nurses’ work stress. It is necessary to re-arrange the workload and 
shift adjusted to the nurse’s ability, to create conditions that are conducive and comfortable and provide 
communication space to discuss the role conflict felt by the nurse.
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Introduction
The hospital is one form of a health facility that is 

organized both by the government and the private sector. 
Hospitals in carrying out their functions are expected 
to pay attention to social functions in providing health 
services to the community. The success of hospitals 
in carrying out their functions is characterized by the 
quality of service quality by the hospital. Hospital 
quality is highly influenced by several factors, including 
the most dominant is human resources (HR) (1).

Hospital management will not be separated from the 
existing human resources. Human resource management 
is essentially an integral part of overall hospital 
management and human resources are the most important 

capital and wealth of all activities carried out in the 
hospital. The success of this hospital is also influenced 
by knowledge, skills, creativity, and motivation of staff 
and employees in this case nurses for 24 hours (divided 
into 3 shifts, namely morning shifts, evening shifts, and 
night shifts) that deal directly with patients (2).

Jobs certainly bring workers to certain situations 
that expose them to demands or excessive workloads 
that make them experience work stress. Job stress is a 
process of perception that is individualized. In general, 
employees experience work stress due to stressors 
coming from individuals, groups, organizations, and 
non-work, this work stress will have an impact on the 
behavior, cognitive, and physiological workers(3).

Jobs in the health sector such as nurses are often 
assumed to be jobs that have a high risk of stress. This 
can be understood from at least three things, namely the 
workload that must be supported, the influence of patients 
being served and working conditions(4). Excessive 
workloads such as caring for too many patients, nurses 
will have difficulty in maintaining high nursing standards 
can cause stress and working conditions because nurses 
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feel unable to provide the support needed by co-workers 
and face the problem of labor limitations (5).

The resulted of a preliminary study conducted on 2 
female nurses showed that conflict is more pronounced 
during morning shifts and night shifts. This is also 
supported by the distance of their residence away from 
the workplace. So they often feel tired after work but 
have to do more household chores. Sometimes nurses 
feel stressed and can cause anxiety. Nurses in the room 
always brought their children who were under five to go 
to work. The reason for the nurse is because no one is 
looking after her child at home. The impact of taking the 
child to the hospital also makes the nurse worried.

This study aimed to determine the relationship 
between workload, working conditions and dual role 
conflict with nurses’ work stress.

Material and Method
The study was conducted at the Abepura Regional 

Mental Hospital in October 2016 using a cross-sectional 
design. Sample was nurses in Abepura Regional Mental 
Hospital, amounting to 62 people who were selected 
using a simple random sampling. Samples recruited in 
the study were nurses aged 20-50 years, working in one 
hospital with a shift system and willing to be respondents 
as evidenced by having signed informed consent.
Data collection was carried out using a questionnaire. 
Characteristics of sample are age, sex, education, length 
of work and position. The research variables consist 
of dependent variables (work stress) and independent 
variables (workload, working conditions, and dual role 
conflict). Bivariate analysis to measure the relationship 
between the independent and dependent variable with α 
= 0.05.

Findings:

Characteristics of Respondents: Table 1 showed 
that the age of respondents was mostly in the productive 
age, which is aged 20 - 35 years, amounting to 51 people 
(82.3%). Most respondents were female nurses, as 
many as 54 people (87.1%). 56 people (90.3%) nurses 
graduated from Diploma in Nursing. The working period 
of nurses mostly has worked for <5-10 years, namely 57 
people (91.9%).

Relationship between workload, working conditions 
and dual role conflict with work stress

Table 2 showed that respondents who had light 

workload tended to experience mild stress as many as 3 
people (42.9%) higher than respondents who had heavy 
workloads who experienced mild stress. Respondents 
who experienced light workloads with heavy stress 
amounted to 4 people (57.1%) lower than respondents 
who experienced heavy workloads and experienced 
heavy stress as many as 52 people (94.5%). Statistical 
test resulted using chi-square obtained P-value = 0.016. 
There is a relationship between workload and the level 
of work stress.

Table 1: Characteristics of respondents

Characteristics n %
Age (Year)
20 – 35 51 82.3
36 – 45 11 17.7
Sex
Man 8 12.9
Female 54 87.1
Education
School of Health Nurses 1 1.6
Diploma 56 90.3
Bachelor 5 8.1
Length of working (Year)
< 5 – 10 57 91.9
11 – 15 5 8.1
Position
Functional Nurse 4 6.5
Managing Nurse 31 50.0
Head of Room 2 3.2
Contract Nurse 25 40.3
Total 62 100

Table 2: Relationship between workload, working 
conditions and dual role conflict with work stress

Variable
Work stress

Total
P-valueLight Weight

n % n % n %
Workload
Light 3 42,9 4 57,1 7 100

0.016
Weight 3 5,5 52 94,5 55 100
Working conditions
Conducive 0 0 28 100 28 100

0.022
Not conducive 6 17,6 28 82,4 34 100
Dual role conflict
Light 3 37,5 5 62,5 8 100

0.024
Weight 3 5,6 51 94,4 54 100
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Table 2 showed respondents who stated that 
conducive working conditions tended to experience 
stress with more severe levels than those who experienced 
mild stress levels, amounting to 28 people (100%). 
Respondents who stated that the working conditions 
were less conducive that could cause nurses in mild 
stress conditions amounted to 6 people (17.6%) lower 
than respondents who stated the working conditions 
were less conducive and experienced severe stress as 
many as 28 people (82, 4%). Statistical test resulted 
using chi-square obtained P-value = 0.022. There is a 
relationship between working conditions and the level 
of work stress.

Table 2 showed the respondents who experienced 
mild levels of dual role conflict and experienced less 
stress with a total of 3 people (37.5%). Respondents 
who felt severe dual role conflict and experienced lower 
levels of mild stress were 3 people (5.6%), respondents 
who experienced dual role conflict with mild levels 
with heavy stress levels were 5 people (62.5%) more 
low compared to respondents who experienced severe 
double role conflict with heavy work stress as many as 
51 people (94.4%). Statistical test resulted using chi-
square obtained P-value = 0.024. There is a relationship 
between dual role conflict with the level of work stress.

Discussion
1.	 Workload: The resulted showed that respondents’ 

statements about high workload were 55 people and 
low was 7 people. This showed that the workload felt 
by nurses in carrying out their duties is felt high. The 
resulted of the study are no different from Haryanti, 
Aini (6) that the workload perceived by nurses is 
high because the patients served are emergency 
patients, thus requiring speed, accuracy and 
consistent time at work, making nurses workloads 
high. Respondents who stated that the workload 
was high, was caused by the fact that in their work 
the leaders had many demands on the work that had 
to be done, so they had to be demanded to provide 
quality services and deal with patients with various 
characteristics. According to Haryanti, Aini (6)
factors that influence nurses’ workloads are patient 
conditions that are always changing, the average 
number of hours of care needed to provide direct 
services to patients exceeds a person’s ability, the 
desire to achieve work, high job demands and care 
documentation nursing.

	 Respondents who stated the low workload of 7 

people could be caused by external factors from 
the nurse itself, that is, the responsibility given to 
him was not much, so he did not feel burdened with 
his work. The workload felt by nurses is highest at 
productive ages (20 to 35 year). This is likely due to 
the physical condition of the nurse in dealing with 
work done. This is the following research by Ratri 
and Parmitasari(2), that nurses aged 31-39 years 
experience a high workload caused by physical 
deterioration, so they are easily tired and feel the 
work done is not following their bodily capabilities. 
This is due to the demands of ability from the level 
of education they have. The same thing found 
byMubin (7)that the high workload felt in higher 
education is due to the moral burden they bear with 
the education they have, so they have to work better 
than nurses with lower education below.

	 Nurses who felt a high workload on nurses who 
worked <5 years to 10 years were 51 people. This 
can be caused by the routine he does so that it causes 
boredom. This is the following research conducted 
by Haryanti, Aini (6), that nurses who feel a high 
workload are caused by the boredom of routine 
work done in connection with fast and responsive 
actions to patients in critical condition.

2.	 Working Conditions: The result obtained that the 
majority of respondents stated that the working 
conditions were not conducive as many as 53 people 
and conducive as many as 9 people. Respondents 
stated that the working conditions were not 
conducive because nurses had to deal with the 
patient’s family, where the patient’s family had an 
increased anxiety level after one of his family was 
treated in the intensive care unit. Also, nurses stated 
that the work conditions that are not conducive due 
to outdated equipment are still being used which 
is feared to experience sudden damage and will 
certainly affect the services provided to patients. As 
a result of problems arising from working conditions 
in hospitals that cover the work environment both 
physically and socially, for example, relationships 
with anxious patients’ families and conditions of 
work equipment cause nurses to feel uncomfortable 
at work.

	 Nurses who state conditions are conducive to work 
because nurses have adapted to working conditions 
experienced, including dealing with family anxiety 
and working equipment conditions. Judging from 
the nurse’s tenure that nurses who feel the conditions 
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of work are not conducive to nurses with ten years 
of service, this is due to the tenure they have, the 
nurse knows the deficiencies that exist in care in 
the hospital. A similar sentiment was expressed by 
Mubin (7) that nurses with long working years are 
more aware of their working conditions including 
lack of equipment and facilities and infrastructure 
needed in carrying out nursing care, in addition to 
the condition of patients who need serious attention 
supported by adequate equipment.

	 The resulted of the study were no different with 
Ahsan, Noviyanti (8) that nurses who worked in the 
inpatient room stated that the working conditions 
were not pleasant. Due to the duty of nurses in 
receiving and caring for patients must be able to deal 
with at the same time calm the anxiety of patients 
and patients’ families. Working conditions are seen 
as having an important role in the comfort, peace, 
and security of work. The creation of comfortable 
working conditions will help employees to work 
harder so that productivity and job satisfaction can 
be increased. Good working conditions are work 
conditions that are free from physical disturbances 
such as noise, lack of lighting, and pollution and are 
free from psychological or temporary disturbances 
such as the privacy of the employee and the setting of 
working hours (9). But from the nurse’s statement that 
the perceived working conditions are not conducive 
is facing the patient’s family with increased anxiety 
caused by not being able to keep together with the 
patient, as well as outdated equipment. While the 
sound produced by the engine, air circulation, and 
lighting and room temperature are adequate and are 
felt not to be a problem at work.

3.	 Dual Role Conflict: The resulted of this study 
also indicate that there is a significant relationship 
between multiple role conflicts with work stress 
on nurses. This means that nurses who have a high 
role conflict, the level of work stress experienced by 
nurses are high. While nurses who have low dual 
role conflict, the level of work stress experienced by 
nurses is low. The resulted of this study are supported 
by research by Lambert, Hogan (10) found that there 
is a positive and significant relationship between 
dual role conflict with work stress.

	 Also, research conducted by Nasir and Nusi (11)
found that there were work and household conflicts. 
Conflict in the family will not occur if there is a 
balance between roles in the family with work. 

An employee who has a family has a dual role, 
besides acting like a wife and mother, she also acts 
as a breadwinner. This dual role is very risky with 
conflict because in general women tend to prioritize 
their families (husband and children) overwork. 
This can hamper the implementation process of 
achieving its performance. The dual role conflict 
they experience is a factor triggering work stress. 
This is according to the resulted by Long, Azami 
(12) show that women who work are more likely 
to experience conflicts and problems and emphasize 
the importance of family problems rather than work 
when the family is the most important domain for 
most women.

	 The same thing also expressed by Qamari (13), 
one of the strategies that can be applied by women 
who work is social support, which maintains good 
relations with colleagues around and superiors, it 
is very important to prevent unnecessary problems. 
Moral and emotional support from colleagues and 
superiors can make you more excited about work. 
Their presence can also play a role in helping when 
facing family problems. Social support at work 
can contribute, especially employee productivity 
and welfare (14). Also, social support according to 
Johnson, Johnson (15)can increase productivity 
through increased motivation, quality of reasoning, 
job satisfaction and reducing the impact of work 
stress.

Conclusion
Workload, working conditions and dual role conflict 

are related to nurses’ work stress. More workload felt 
by nurses, non-conducive working conditions and heavy 
dual role conflict increase work stress for nurses. It is 
necessary to re-arrange the burden and shift adjusted 
to the nurse’s ability, to create conditions that are 
conducive and comfortable and provide communication 
space to discuss the role conflict felt by the nurse.
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Abstract
Context: A diabetic foot ulcer is one of the complications occurred on diabetes mellitus patients. The 
incident rate of diabetic foot ulcer improves each year significantly. The research was to arrange the 
intention of diabetic foot ulcer prevention model based on social support and personal agency perspectives. 
This study was included in a cross-sectional study using a questionnaire and a simple random sampling 
technique on 10 health centers (puskesmas). The research instrument for social support consisted of family’s 
support and friend’s support, personal agency consisted of perceived control and self-efficacy, and intention 
consisted of diet intention, consuming medicine intention, physical activity intention, and foot/blood sugar 
controlling intention. The data analysis applied SEM-PLS software. The diabetes mellitus patients who did 
not have ulcer were 329. There was correlation between social support and personal agency of diabetic foot 
ulcer prevention by having Coefficient value for 0,68, and T value for 16,27, there was correlation between 
personal agency and intention to prevent the diabetic foot ulcer by having coefficient value for 0,57 and T 
value for 2,96, and there was correlation between social support and intention to prevent the diabetic foot 
ulcer by having coefficient value for -0,27 and T value for 2,08. The social support contributed highly to the 
intention through a personal agency, and the social support contributed directly to intention in preventing 
the diabetic foot ulcer. It is suggested that diabetes patients should get supports from family and friends to 
improve the perceived control and self-efficacy hence the intention of diabetic foot ulcer prevention can be 
improved.

Keywords:  Social Support, Personal Agency, Intention, Diabetes

Introduction
A diabetic foot ulcer is one of the dead causes in 

the world, and it can attack whoever the individual is. 
Diabetes triggers morbidity such as blindness, kidney 
failure, and non-traumatic amputations(1)WHO predicts 
that the increase of Diabetes Mellitus sufferers in 
Indonesia reached 8,4 million in 2000 and will be about 
21,3 million in 2030(2). In 1990, Indonesia was in the 
16th place for diabetes, while it was ranked 6th in 2010 
and changed to the 5th place in 2015.

Amputation is done every day for diabetes mellitus 
patients in the world (3) Data from (4). Riskesdas revealed 
that Indonesia was ranked 10th for the world’s highest 

foot amputation number. Besides treatment and healthy 
lifestyle, the patients’ behavior is one of the determining 
factors of the success in preventing the diabetic foot 
ulcer so that it can decrease the amputation incident rate. 
The effect of amputation that is occurred in patients with 
diabetic foot ulcer can cause longer treatment periods, 
the higher treatment costs, and the more decrease the 
patients’ life qualities. The effect of a diabetic foot ulcer 
is strongly perceived by the patients, thus, the roles and 
supports of family are really helpful. The support can be 
instrumental such as the provision of facilities that can 
support the patients’ activities and the companion during 
treatment periods in health center, and also material and 
transportation to the treatment place. Good support from 
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the family improves the intention of diabetic foot ulcer 
prevention. This study aims at arranging the intention 
model of the diabetic foot ulcer prevention behavior 
based on the perspective of social support and personal 
agency in city of Gorontalo.

Material and Method
This was a cross-sectional study that had been 

conducted from December 1st, 2018 to May 31st, 2019 
on respondents suffering from the diabetes mellitus. The 
samples were 329 respondents out of 1516 population. 
They were diabetes mellitus sufferers who did not have 
foot ulcer aged 18 years and over, and had been selected 
by simple random sampling technique. The variables 
consisted of social support (X1) which was everything 
around the individuals that influenced the behaviors of 
them in preventing the diabetic foot ulcer. The social 
support (X1) itself comprised of family’s support (X1.1), 
and friend’s support (X1.2). The question items included 
assessment support, instrumental support, informational 
support, and emotional support.

Other than social support (X1), the personal 
agency was another independent variable (X2). It 
was the individual’s self-ability to prevent diabetic 
foot ulcer consisting of a perceived variable (X2.1) 
and self-efficacy (X2.2). The last was the dependent 
variable namely intention (Y), the strong desire of the 
individuals themselves to prevent the diabetic foot ulcer 
involving the dieting intention (Y.1), physical activities 
intention (Y.2), consuming medicines intention (Y.3), 
and foot and blood sugar controlling intention (Y.4). 
The questionnaire had been ethically tested at Airlangga 
University of Surabaya, and it had owned its validity and 
reliability tests. Data analysis was completed by SEM 
PLS (Partial Keast Square) software.

Findings: The research result at Table 1 shows that 
the diabetes patients for elderly category aged 52 - 65 
years are 214 (64,3%), female category consisted of 240 
respondents (72,9%), respondents who are Senior High 
School graduates achieve 223 (67,8%), and those who 
do not have job (housewives and retired employees) are 
215 (65,3%).

Table 1: Respondents’ Charateristics, 2019

Characteristics Classification Frequency Percentage Mean ± SD Min - Max

Age 

Late Adult (35– 45 years) 30 9,0

Mean: 57.29
SD : 8.88
Min :35
Max : 84

Early Elderly (46 – 55 years) 62 18,6
Late Elderly (56 – 65 years) 214 64,3
Elderly> 65 years 23 6,9

Sex
Male 89 27,1
Female 240 72,9

Job

Unemployment 215 65,3
Farmer 61 18,6
Private Employee 30 9,1
Civil Servant 23 7,0

Table 2 reveals that respondents who have family’s support in less category are 71 respondents (21,3%) and 
those who receive support from friends in less category are 95 (28,4%), and there are 174 respondents (52,9%) who 
receive social support in a sufficient category.

Table 2: Social Support, Personal Agency and Intention to Prevent Diabetic Foot Ulcer Variable

Variable Indicator Category Total Percentage Mean ± SD Min - Max

Social support

Family’s Support
Less 71 21,3

44,65 ± 13,32 20 - 60Sufficient 116 34,7
Good 141 42,2

Friend’s Support
Less 95 28,4

44,61 ± 14,06 25 - 64Sufficient 107 32
Good 127 38
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Variable Indicator Category Total Percentage Mean ± SD Min - Max

Overall Social Support Score
Less 48 14,6

89,93 ± 17,68 37 - 128Sufficient 174 52,9
Good 107 32,5

Personal 
agency

Perceived control
Less 157 47,7

18,89 ± 6,04 7 - 34
Good 172 52,3

Self efficacy
Less 175 53,2

13,44 ± 1,80 8 - 16
Good 154 46,8

Overall Personal Agency score
Less 168 51,3

32,38 ± 6,08 19 - 46
Good 161 48,9

Intention

Dieting
Less 119 36,2

10,04 ± 1,33 6 - 12
Good 210 63,8

Physical activities
Less 121 36,8

6,73 ± 0,92 4 - 8
Good 208 63,2

Consuming medicines
Less 119 36,2

6,72 ± 0,87 4 - 8
Good 210 63,8

Foot and blood sugar 
controlling

Less 119 36,2
6,76 ± 0,90 3 - 8

Good 210 63,8

Overall Intention Score
Less 160 48,6

30,27 ± 2,84 21 - 36
Good 169 51,4

Table 2 shows that almost all perceived control 
in a high category are 172 respondents (52,3%), 
respondents who have a low category of self-efficacy 
are 175 (53,2%), and the total of personal agency is in 
less category for 168 respondents (51,1%). Then, 210 
respondents (63,8%) are in high category of dieting 

intention, 208 respondents (63,2%) are in high category 
of physical activities intention, 210 respondents (63,8%) 
are in high category of consuming medicine intention, 
and 210 respondents (63,8%) are in high category of 
foot/blood sugar controlling intention.

Table 3: Cross Loadings with Convergent Validity and Reliability Result

Construct and Indicator Loading (λ) T-statistics Chronbach’s Alpha Information

Social support
X1.1 0.968 2.42

0,96 Valid & Reliable
X1.2 0.971 54,50

Personal agency
X2.1 0.954 17,97

0,85 Valid & Reliable
X2.2 0.762 41,11

Intention

Y.1 0.989 62,32

0,97 Valid & Reliable
Y.2 0.987 5,38

Y.3 0.989 62,32

Y.4 0.83 27,28

Table 3 reveals that there is no loading factor for less 
than 0,5 and T-statistical value is less than 1,96, hence 
all variables are considered significant and all latent 

constructs are reliable and marked with the Chronbach’s 
Alpha score which is higher than 0,6.
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X1 = Social Support, X2 = Personal Agency, Y = Intention 
Picture 1; Statistical T Value of Structural Model

Discussion
Picture 1 reveals that there is direct correlation 

between social support with personal agency of diabetic 
foot ulcer prevention for 0,68 unit with T-statistical 
value for 16,27 (Tcount is higher than Tcritic(1,96), there 
was a direct correlation between personal agency and 
intention of diabetic foot ulcer prevention for 0,57 unit 
with T-statistical value for 2,96, and there was direct 
correlation between social support and intention of 
diabetic foot ulcer for -0,27 unit with T-statistical value 
for 2,08.

The social support comprises assessment support, 
instrumental support, informational support, and 
emotional support. The research result at picture 
1 reveals that there is correlation between social 
support with the personal agency of diabetic foot ulcer 
prevention. It is found out that the informational and 
instrumental supports are required by the patients. The 
supports can be in the form of discussion among the 
family members about diabetic foot ulcer prevention and 
treatment to give when there is an indication of wound 
to occur and preparing appropriate meals for the diabetes 
patients. The positive impact felt by the respondents is 
the improvement of personal agency or individual ability 
to observe the symptoms of diabetic foot ulcer, and the 
patients become more confident to do the diabetic foot 
ulcer prevention.

Family support is required in this phase to assist the 
patient in preventing potential injury. Diabetic foot ulcer 
symptoms consisting of less to nothing sensation, dry 
skin, paralysis in foot area, and callus can be found(5). 

Diabetic foot ulcer is one of the sensory nerve defects 
which can cause the decrease of pain sensation at half to 
all part of foot area(6). Normally, people who get injured 
require 2 to 5 days for the inflammation phase till the 
wound healing process(7).

One of the family support categories experienced less 
by the respondents is assessment. The support is in the 
form of dieting support. The family, basically, suggests 
the patient do a diet, yet there is not any limitation for 
foods supply, for example, the food containing many 
calories. Therefore, the respondents are not maximal 
in running their diet. The research conducted by May 
beery S.L and Lindsay S., exposes that the behavior of 
the people around the patients who support the diabetes 
patient treatment program will increase the obedience of 
the patients in taking treatment(8).

The research result at picture 1 shows that there is 
a correlation between personal agency and intention of 
diabetic foot ulcer prevention. The questionnaire result 
shows that the respondents are difficult to do physical 
activities 3 times a week based on the programs of 
the health center. It is because the respondents are not 
capable of doing that especially for those who have 
activities as the housewives. Respondents think that 
their tasks as housewives are more important than doing 
exercise. Respondents believe that doing activities as 
housewives can fulfill the need for physical activities for 
diabetes sufferers.

The lack of personal Agency, according to the health 
workers, is initiate by patients having many activities at 
home. The respondents’ ages are in late elderly category 
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for 56 - 65 years. Their household activities should be 
adjusted with their ability, hence, the patients should 
focus only on diabetic foot ulcer prevention and other 
complications. The nurses, in this case, are having crucial 
roles in improving the personal agency. According to 
Hsieh Y. L., et al. the health officers are responsible 
in improving the patients’ intention to follow the 
diabetes complication treatment because a high personal 
agency will improve the intention of diabetic foot ulcer 
prevention(9).

Hence, the health officers and the family can do an 
orientation to patients about how to prevent any injury 
when doing activities and how to do foot treatment. If 
it is well-oriented, it will improve the diabetes patients’ 
intention, hence they will obediently conduct the 
treatment program. It is strengthened by Pakaya which 
states that orienting the patients to rules and treatments 
will improve the intention and obedience of patients 
in following the treatment(10). It is also supported by 
Pinidiyapathirage J., et al., that personal agency in self-
efficacy is one of the important predictors to improve 
diabetes patients’ intention in doing physical activities(11)

Table 2 shows that the family’s support which is in 
a low category is 21,3%. The lack of family’s support, 
in terms of instrumental support, strongly influences 
the behavior of diabetic foot ulcer prevention. The 
instrumental support is performed by helping the patient 
to do physical activities; the family can accompany 
the patient to visit the health center. By doing that, the 
patient will be more enthusiastic to follow the treatment. 
The study conducted by Lengerke V., K. en L., states 
that supports from all parties, including family, will 
improve the intention of patients to prevent the diabetic 
foot ulcer(12).

The questionnaire result shows that social support 
from friends strongly helps the individual to visit the 
health center. The result is supported by Shuhaida N, M, 
H., et al., that social support has a significant correlation 
with blood sugar controlling behavior(13). Social support 
is a heterogenic concept in which it can help o improve 
the mental health in terms of intention and physical 
health in preventing he diabetic foot ulcer(14). The 
intention is also influenced by attitude, perceived norm, 
and personal agency(15).

According to Ajzen and Fisben, to do an intention, 
there should be mutual cooperation with ones who 
support the intention itself, because intention is 

determined by the environment or situational(16). Faries 
D. M.,has stated that there is often a gap between 
intention of an individual with the expected result in 
which the respondents who have intention are difficult 
to realize it in behavior(17).

Conclusion
The developing model of intention to prevent the 

diabetic foot ulcer is influenced by supports from family 
and friends in order to improve the intention through 
personal agency variable. It is suggested that there should 
be further research related to knowledge and motivation 
in improving the intention to prevent diabetic foot ulcer.
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Abstract
Context: Objective: Foot ulcer is one of the diabetic complications that causes death in the world. Preventive 
behavior can be used to prevent diabetic foot ulcers. Therefore, this study aims at developing a model 
of diabetic foot ulcer prevention based on psychosocial, attitude, intention and coping mechanisms. The 
study used a cross-sectional study design to look at the relationship between variables using simple random 
sampling in 329 respondents, ages 18-85 years, who made an inspection visit at a health care center. The 
research instrument consisted of psychosocial variables namely knowledge and stress, attitude, intention, 
coping mechanisms, and foot ulcer prevention . Furthermore, the data were analyzed using SEM-PLS 
software. Results shows most of the respondents were in the youth category ages 18 - 65 years. Analysis of 
shows that there is a psychosocial influence on attitude T = 10,92, there is an effect of attitude on intention 
T = 2,43, there is an influence of intention on coping mechanisms T = 8,28, there is an influence of intention 
on Foot ulcer prevention T = 2,57, there is an influence of coping mechanisms on foot injury prevention 
T = 5,02. Knowledge, stress, attitude, intention and coping mechanisms contribute to prevent diabetes 
foot injuries. The Conclusions Knowledge, stress and attitude variables contributed the most indirectly to 
diabetes foot injury prevention. Contributions are directly affected by coping mechanisms and intentions.

Keywords:  Psychosocial, Attitude, Intention, Coping Mechanisms, ulcer

Introduction
Diabetes mellitus (DM) is a non-communicable disease 

because of abnormalities of insulin secretion in beta cells, 
insulin action, or both.1 Indonesia is one of the countries 
with the highest number of diabetic ranked 5th in the world.2 
Research conducted by Hena M. Shows that prevention 
of diabetic complications can be prevented by increasing 
behavior from subjective attitude to norms perceived 
control of behavior, knowledge and behavioral intentions.3 
This study aims to develop a model of diabeticfoot ulcer 
prevention based on psychosocial, attitude, intention, and 
coping mechanisms.

Material and Method
The study used a cross-sectional study design on 329 

respondents from January 2019 to May 2019. Diabetic 
patients were selected using simple random sampling with 
the criteria for patients having ever / never diabetic foot 
ulcers at the age of 18-85 years.2 The research variable was 
psychosocial that is consist of respondent’s knowledge of 
diabetes and patient’ stress that refers to the DDS (distress 
scale),4coping mechanisms refers to problem management 
and emotional regulation, attitude, intention, and Foot 
ulcer prevention. The research instrument was tested by 
a questionnaire and the result showed that it is valid and 
reliable.

Findings: Table 1 shows that the majority of 
respondents were young people aged 18 - 65 years, the 
majority were female (72,9%), most were high school 
education (67,8%), most were married (99,39%).
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Table 1: Respondents’ Charateristics diabetic patients

Characteristics Classification Frequency Percentage Mean ± SD Min - Max

Age :
Youths (18– 65 years) 306 93 Mean: 57,29
Middle-aged adults (66 – 79 years) 19 5,8 SD : 8,88
Elderies (80 – 99 years) 4 1,2 Min : 35

Sex
Male 89 27,1
Female 240 72,9

Education Level

Higher Education 57 17,3
Senior High School 223 67,8
Elementary School/ Junior High School 34 10,3
Non-students 15 4,6

Marital status
Married
Single 

327
2

99,39
0,61

Table 2 shows that knowledge about DM is in 
most good category (89,4%), most did not experience 
the stress of 254 respondents (77,2%) and severe stress 
(1,4%). The experiential attitude was mostly in good 
category (53,5%), the instrumental attitude was mostly 
in poor category (54,1%), total attitude score was in 
most categories (56,5%). The intention scores were 

mostly high (51,4%), coping mechanisms for problem 
management indicators were mostly non-adaptive 
categories (52,6%), Emotional regulation indicators 
were mostly non-adaptive categories(57,1%), total 
preventing diabetic foot complications were mostly in 
the good category (52,9%).

Table 2: Psychosocial, attitude, Intention, coping mechanisms and Foot ulcer prevention for diabetic foot 
complications

Variable Indicator Category Total Percentage Mean ± SD Min - Max

Psychosocial Knowledge of DM
Low
Moderate
Good

3
32
294

0,9
9,7
89,4

93,26 ± 10,95
39 - 100

Stress

Not stress
Low
Moderate
High

254
40
31
4

77,2
12,2
9,2
1,4

13,64 ± 3,72
9 - 32

Attitude Experiential attitude
Less
Good

153
176

46,5
53,5

11,82 ± 1,66
6 – 18

Instrumental attitude
Low
Good

178
151

54,1
45,9

13,39 ± 1,80
8 - 16

Overall attitude score
Low
Good

186
143

56,5
43,5

25,22 ± 3,02
18 - 32

Intention Dietary
Low
High

119
210

36,2
63,8

10,04 ± 1,33
6 - 12

Physical Activity
Low
High

121
208

36,8
63,2

6,73 ± 0,92
4 - 8
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Taking Medication
Low
High

119
210

36,2
63,8

6,72 ± 0,87
4 - 8

Blood glucose 
monitoring

Low
High

119
210

36,2
63,8

6,76 ± 0,90
3 - 8

Overall intention score
Low
High

160
169

48,6
51,4

30,27 ± 2,84
21 – 36

Copingmechanisms Problem management
Non-adaptive
Adaptive

173
156

52,6
47,4

26,60 ± 3,64
16,32

Emotional regulation
Non-adaptive
Adaptive

188
141

57,1
42,9

36,30 ± 4,72
22 – 44

Foot ulcer 
prevention Diet

Low
Good

176
153

53,5
46,5

6,17 ± 1,23
3 - 8

Physical Activity 
Low
Good

164
165

49,8
50,2

12,76 ± 2,31
4 - 16

Taking medication
Low
Good

178
151

54,1
45,9

7,10 ± 0,99
4 - 8

Blood glucose 
monitoring

Low
Good

175
154

53,2
46,8

6,18 ± 1,22
3 - 8

Overall Foot ulcer prevention score
Low
Good

155
174

47,1
52,9

32,27 ± 3,75
18 - 40

Table 3 shows that the psychosocial construct variables, attitude, intention, coping mechanisms, and preventive 
measures averaged above 0,5, T values above 1,96, Chronbach’s Alpha scores> 0,6 are valid and reliable.5

Table 3: Cross Loadings with Convergent Validity and Reliability Result

Construct Indicator Loading (λ) T-statistics Chronbach’s 
Alpha Information

Psychosocial Knowledge 0,96 49,48 0,96 Valid & Reliable

Stres 0,97 93,73

Attitude Eksperiential attitude 0,96 106,11 0,96 Valid & Reliable

Instrumen attitude 0,96 55,81

Intention Diet 0,98 62,32 0,97 Valid & Reliable

Physical Activity 0,98 5,38

Taking medication 0,98 62,32

Monitoring 0,83 27,28

Coping mechanisms Problem management 0,95 24,41 0,92 Valid & Reliable

Emotional regulation 0,90 40,57

Foot complications 
prevention Diet treatment 0,90 28,83 0,89 Valid & Reliable

Physical Activity Action 0,71 41,89

Taking medication Action 0,75 9,01

 Monitoring Action 0,86 28,42   
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Figure 1: X1 = Psychosocial, X2 = Attitude, X3 = Intention, 
X4 = Coping Mechanisms, Y = foot complications prevention.

Discussion

1.	 Psychosocial influence on attitude: Figure 1 shows 
that there is a direct psychosocial influence on 
the attitude of patients in Gorontalo. Respondents 
reported the cause of the patient’s stress because 
they had suffered complications to the foot and 
had an amputation of the toe. This condition causes 
patients to often think of their illness, which can 
trigger stress. Respondents report that stress not only 
affects the lives of individuals but can also trigger 
an increase in blood sugar. The results of research 
conducted by Tomayahu M. and Adam L that stress 
can increase blood sugar levels in diabetic patients. 
These results indicate that there is a significant 
relationship with stress with an increase in blood 
sugar levels.6

	 Respondents reported an increase in knowledge 
and attitude since attending counseling on diabetic 
foot complications prevention. Research conducted 
by Khunkaew S. that low knowledge can reduce 
the attitude of diabetic patients towards patient 
blood sugar control.7 This is reinforced by research 
conducted by Abbasi Y. F., et al., That knowledge 
has a significant relationship with increasing patient 
attitudes.8Diabetic patients report an increased 
knowledge can change the attitude of patients in 

preventing diabetic foot ulcers. This is indicated by 
positive changes in terms of experiential attitude in 
which patients report happy doing physical activity 
every day.

2.	 Effect of attitude on intention: Figure 2 shows the 
influence of attitude towards the intention to prevent 
diabetic foot ulcers. The results showed respondents 
reported rarely doing physical activity. Some 
respondents also reported that the implementation of 
the diet was not carried out to the maximum, did not 
carry out the diet continuously, and carried out the 
diet only at certain times. Respondents also reported 
having the habit of consuming sweet foods and 
drinks in the morning and evening. Nevertheless, the 
patient’s attitude towards taking medicine is quite 
good, where the patient does not feel bored by taking 
diabetes medication every day. Diabetes medication 
is always taken every month in accordance with the 
stock of drugs given by the health center. According 
to Ajzen, I., & Fishbein, M. Behavioral intentions of 
someone in behavior are closely related to individual 
attitudes and normative beliefs about the behavior 
in question. If attitudes and beliefs are good, it will 
increase individual intentions in behavior.9This was 
confirmed by Lestarina W.N. that a positive attitude 
towards treatment has a significant relationship 
to the patient’s blood sugar control. A positive 
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attitude that adheres to treatment will increase the 
intention to frequently control diabetes treatment.10 
This is in line with research conducted by Abbasi 
F.Y. that there is a significant relationship between 
attitude and practice for diabetes prevention.8 A 
positive attitude of patients towards the prevention 
of diabetic foot complications can increase patient 
intention. Research conducted by Putri M. shows 
that there is a significant relationship between 
attitude and the intention of the elderly with diabetes 
in visiting health services.11 This result shows that 
attitude gives the biggest contribution to increasing 
intention to prevent diabetic foot ulcers.

3.	 Effect of intention on coping mechanisms: 
Table 3 shows the loading factor no less than 0,6. 
Figure 1 shows that there is a significant effect on 
the coping mechanisms of the patient. According 
to Pinidiyapathirage J., et al., Intention is one of 
the strong predictors to improve patient coping.12 
Patient participation in the form of patient visits 
in health care facilities is one of the benchmarks 
evaluating the increase in patient intention to 
prevent diabetic foot complications.13 Obstacles in 
visiting health facilities, including monitoring are 
the lack of patient intentions.13Some patients report 
a lack of intention in monitoring foot hygiene and 
blood sugar monitoring. According to patients, the 
intention to maintain foot hygiene is already there, 
but the implementation has not been maximized. 
This shows the intention to prevent diabetic foot 
complications has not reached the stage of action. 
According to Faries DM, many things can be done 
to realize intentions in action including increasing 
attitude, perceived norm, personal agency, self-
efficacy.14 According to him in realizing a diabetes 
prevention behavior is difficult to realize, especially 
related to diet, physical activity, taking medication 
and monitoring blood sugar.14The intention 
has a close relationship with improving coping 
mechanisms. A good coping mechanisms from an 
individual can control an unpleasant situation and 
increase the intention to run a diabetes treatment 
program. With a good coping mechanisms, it will be 
able to control situations that can cause stress.15 If 
individual stress has occurred it can cause a lack of 
individual intention to prevent diabetic foot ulcers.

4.	 Effect of intention on Foot ulcer prevention: 
Figure 3 shows the influence of intention on the 
patient’s actions to prevent diabetic foot ulcers. 

Some patients report having strong intention in 
woundmonitoring, and blood glucosemonitoring as 
it is quite high. This is demonstrated by participating 
in activities related to diabetes in-service facilities. 
Respondents reported that in addition to being carried 
out in service facilities once a month, patients also 
performed physical activities at home once a week. 
Some respondents reported experiencing obstacles 
in carrying out routine blood sugar checks as a result 
of less cost. This reason is one of the causes of the 
decrease in the intention of some respondents in 
taking action to prevent diabetic foot complications. 
The intention to carry out a diet is reportedly done 
well in the form of maintaining a daily diet with 
reference to 3J, namely the amount, hours and types 
of food. Research conducted by Braver D.N.R et al. 
that a change in a patient diet-related to food intake, 
fruit fat and fruit intake is strongly influenced by the 
patient’s intention to take precautionary measures. 
If patient’s intentions are good, it will produce a 
preventative measure for diabetic foot ulcers.16 This 
study is strengthened by Lestarina WN which shows 
there is a significant influence on the intention with 
adherence and injured preventive in the form of 
periodic blood sugar control.10 To produce good 
intentions, several elements that are very influential 
are needed, including the main factors are knowledge 
and skills to conduct a behavior. The second factor 
is that there are no obstacles to taking action.17 
Barriers can be from around individuals including 
families, barriers to distant service areas. With these 
obstacles, family support is needed to increase the 
patient’s intention to prevent diabetic foot ulcers.

5.	 Effects of coping mechanisms on diabetic foot 
complications prevention: The results of Figure 1 
show that there is an effect of coping mechanisms 
on diabetic foot ulcer prevention. Some respondents 
pointed out coping mechanisms in adaptive problem 
management. The adaptive response is indicated 
by examining a doctor or health care facility when 
experiencing signs of foot abnormalities. This 
shows the level of awareness of the complications 
is quite high. According to Okafor S.E., the 
importance of coping for individuals can improve 
behavior more adaptive to stress. The results of 
his study showed that good coping tended to show 
fewer depressive symptoms and increase positive 
behavior.18 The results revealed that not all patients 
know the danger of diabetic foot ulcers, which lead 
to amputation. Some patients do not understand 
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that diabetic foot ulcers can be prevented by taking 
care of the feet. According to Pranoto A. Infection 
of wounds resulting from poor treatment causes 
gangrene in wounds caused by bacteria and aerobic 
clostridium. The degree of infection starts from 
first degree without infection to fourth-degree with 
severe infection accompanied by sepsis.19 This is 
supported by research conducted by Amelia R. that 
good and correct treatment behavior in the feet can 
reduce the incidence of diabetic foot ulcers.20

Conclusion
Knowledge, stress and attitude variables contributed 

the most indirectly to diabetes foot injury prevention. 
Contributions are directly affected by coping mechanisms 
andintentions.
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Abstract
Background: Every day there are more than 1 million new cases of curable sexually transmitted infections 
(STIs) among people aged 15-49 years. Female sex workers (FSWs) are a key-affected population susceptible 
to acquiring HIV and sexually transmitted infections (STIs). Syphilis and human immunodeficiency virus 
(HIV) infections are diseases that can be transmitted through sexual contact, so it is not surprising that a 
person suffers from both at once. Syphilis was still considered an important cause of relation to the spread 
of infection HIV and it has been shown to increase HIV sexual transmission. The aim of this study is to 
determine the association of syphilis and HIV among IFSW in Indonesia in year 2015.

Method: This study was a cross sectional study with multistage random sampling (MRS) as a sampling 
method from Integrated Behaviour Biological Survey (IBBS) in 2015. The study was conducted 22 districts/
cities in 11 provinces of Indonesia. The respondents were 1,678 IFSWs aged 15-49 years old who were 
interviewed and willing to blood rapid test to determine the HIV and Syphilis status and never been tested 
for the HIV.

Results; Study showed prevalence of HIV was 1.9% and prevalence of syphilis was 2.2%. Respondents with 
positive syphilis were significantly about 8 times more likely to get HIV infection (8.4; 95%CI: 3.2- 21.8; 
p-value <0.001). Respondents with positive syphilis that inconsistency of condom use were significantly 
about 13 times more likely to get HIV infection (PR=12.7; 95%CI:3.0-56.7). The combination of syphilis, 
education, knowledge about HIV and age decreased the risk to 8.2 (3.2 – 21.6) with p-value <0.001.As 
stratified by age and education, all respondents with positive syphilis that younger less than 30 years were 
significantly about 15 times more likely to get HIV infection (PR=14.4; 95%CI 5.2 – 46.0).

Conclusions: There was association between syphilis positive and HIV positive. Respondents with positive 
syphilis that inconsistency in condom use, low education and younger less than 30 years were significantly 
increased the risk of HIV infection among IFSWs.
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Introduction
New HIV infections have been reduced by 40% 

since the peak in 1997. It has been estimated that 
there were approximately 37.9 (95% CI 32.7 to 44.0) 
million people worldwide people living with HIV in 
2018; among them, 1.7 (1.4 to 2.3) million were new 
HIV infections. In Indonesia, HIV prevalence of people 
living with HIV among adults (15–49 years) was 0.4% 
and 46.000 people were newly infected with HIV and 38 
000 people died from an AIDS-related illness[1,2].

Indonesia’s HIV epidemic is still concentrated 
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among specific key populations (direct and indirect 
female sex workers, people who inject drugs, men who 
have sex with men, transgendered people, and high-risk 
men. There has been a shift in the proportion of injection 
through injecting drug users (IDUs) as the primary mode 
of transmission to sexual transmission in Indonesia. 
Based on the IBSS 2015 result showed that prevalence 
of HIV was 60.6% through sexual behaviours[2,3].

According to data released by World Health 
Organization (WHO), every day there are more than 
1 million new cases of curable sexually transmitted 
infections (STIs) among people aged 15-49 years[4]. 
STIs spread predominantly through unprotected 
sexual contact, including vaginal, anal and oral sex. 
Furthermore, it has been well established that the 
presence of STI in sex partners increases significantly 
the rate of HIV transmission among sex partners. 
Reported cases of syphilis continue to be characterized 
by a high rate of HIV co-infection. According to the 
National AIDS Commission (KPAN), STI sufferers 
have 2-9 times greater risk of contracting HIV compared 
to non-sufferers.

Female sex workers (FSWs) are a key-affected 
population susceptible to acquiring HIV and sexually 
transmitted infections (STIs), as well as transmitting the 
virus to others. UNAIDS stated that the risk of acquiring 
HIV is 21 times higher for sex workers worldwide[1].
According to the results of a meta-analysis by Baral 
et al, 2012, FSWs were 13.5 times more likely to be 
infected with HIV than women of the same reproductive 
age in low- and middle-income countries[5]. Syphilis and 
human immunodeficiency virus (HIV) infections are 
diseases that can be transmitted through sexual contact, 
so it is not surprising that a person suffers from both at 
once. Syphilis was still considered an important cause of 
relation to the spread of infection HIV and it has been 
shown to increase HIV sexual transmission[6,7].

Sex work has been defined as the provision of sexual 
services in exchange for money, goods, or other benefits. 
Sex work is usually classified as “direct” (open, formal) 
or “indirect” (hidden, informal). Direct FSW (DFSW) 
are typically women who do define themselves as sex 
workers and earn their living by selling sex. Indirect 
FSW (IFSW) are women for whom sex work is not the 
first source of income. They may work as waitresses, 
hairdressers, tailors, massage girls, street vendors, or 
promotion girls and supplement their income by selling 
sex on a regular basis or occasionally. They do not 

consider themselves as sex workers and often work 
outside of known venues for sex work. Therefore, they 
are even more difficult to reach than women known as 
direct sex workers[8,9].

The absence of relevant information association 
syphilis and HIV infection in IFSW populations in 
Indonesia makes the author feel the need to conduct 
this study in order to recommend effective interventions 
to reduce the prevalence of IFSW infected by HIV in 
Indonesia. Understanding the real situation and specific 
characteristics of IFSW, such as its socio-demographic 
characteristic would help the relevant stakeholder to 
implement stronger and more specific strategies, policies 
and programs. The aim of this study is to determine the 
association of syphilis and HIV infection among IFSW 
using the IBBS (Integrated Biological and Behavioural 
Surveillance) data in 2015.

Method
This study is based on retrospective analysis of 

IBBS among IFSW.IBBS survey was cross-sectional 
in design with multistage random sampling (MRS) as 
a sampling method. Conducted in 22 districts/cities in 
11 provinces of Indonesia. The study population in this 
study were female aged 15 years or older who have had 
commercial sex with at least one customer in the past 
month and were present at the survey site during the 
survey team visit at the selected survey area such as (bar, 
massage parlours, salon, etc.), never been tested for HIV 
prior to the survey and completeness of serological HIV 
and syphilis status. Totally there were 3.152 interviewed 
respondents. However, 1.475 respondent were excluded 
since they have HIV testing prior to the survey. The total 
number of respondents following both interview and 
HIV rapid blood testing were only 1.678 people.

A standardized structured questionnaire was used 
to collect information. The collection of information 
about behaviour and socio-demographic were done 
by interviews while the collection of biological data 
is done through venous blood collection. The syphilis 
examination was carried out with RPR and TP rapid 
while anti-HIV with rapid test. Collecting, editing and 
analysing data IBBS 2015 using software STATA 
(v.12, StataCorp). The effect between the independent 
and dependent variables in this study determined by 
Prevalence Ratio (PR) with confidence intervals (CI) 
95% and estimated using Cox Regression Model in 
constant time. Final model with variables only showing 
significant associations with HIV (p-value <0.05).
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Ethical Considerations: Ethical clearance for this 
study was obtained from the Research Ethical Committee 
Faculty of Public Health Universitas Indonesia (No: 
129/H2.F10/PPM.00.02/2014).

Results
Of 3,153 respondents, we excluded 1,475 

respondents since they ever been tested for HIV prior 
to the survey conducted. 1,678 completed HIV rapid 
serologic test and among those completed the test, 32 
respondents (1.9%) were identified as HIV-positive 
individuals. Among 1,678 respondents who completed 
blood examination for sexually transmitted infections 
(STIs),36 individuals (2.2%) were found positive for 
Syphilis, 397 individuals (31.5%) were found positive 
for Chlamydia, 147 individuals (11.9%) were found 
positive for Gonorrhoea. Most of respondents were aged 
<30 years(61.2%), high education (59.2%), Married/
Divorced/Widowed (72.4%), currently living with 
friends/family/permanent partner or others (53.4%), 
have child (63.6%). (Data not shown).

Of the respondents, 88.2% had good essential 
HIV knowledge; 50.4% have perception of HIV 
susceptibility; 75.2% never had experienced Condom 

Breakout within past 3 months; 54.2% had Alcohol 
consumption within past year; 65.7% of those had 
sexual contacts with commercial sex partner, did not 
use condom consistently; 88.3% had Vaginal Douching, 
87.4% had Injected drugs within past year;82.3% had 
never Attended a meeting or discussion related to HIV.
(Data not shown)

We conduct stratification analysis of condom 
use consistency, education and age. As compared to 
consistency of condom use with commercial sex partner, 
all respondents with positive syphilis that inconsistency 
of condom use were significantly about 13 times more 
likely to get HIV infection (PR=12.7; 95%CI:3.0-53.7). 
As compared to education, all respondents with positive 
syphilis that low education were significantly about 
15 times more likely to get HIV infection (PR=14.9; 
95%CI 3.7 - 60.2). However, all differences of PRs 
between strata were not significant bot for consistency 
of condom use and education. As compared to age, 
respondents with positive syphilis that younger less than 
30 years were significantly about 15 times more likely 
to get HIV infection (PR=15.4; 95%CI 5.2 – 46.0). The 
differences of PRs between strata were significant for 
the age stratification result. (Table 1).

Table 1: Stratification Analysis of Syphilis and HIV Status

Variable PR Strata 
(95% CI)

PR Crude 
(95% CI)

Adjusted PR 
(95% CI)

P-value Test 
Homogeneity

∆PR 
(%)

Consistency condom use 
with sex commercial

Inconsistent 12.7 (3.01 – 53.7)
8.3 (3.4 - 19.9) 7.8 (2.5 - 

24.50 0.379 6
Consistent 4.4 (0.6 – 30.7)

Education
Education High 5.9 (1.9 - 18.5)

8.3 (3.4-19.9) 7.9 (3.3-18.9) 0.312 5
Education Low 14.9 (3.7 - 60.2)

Age
< 30 years  15.4 (5.2-46.0)

8.3 (3.4-19.9) 7.4 (3.1-17.7) 0.119 12
≥ 30 years 4.1 (1.002-16.7)

The two different models of multivariate analysis adjusting for relevant potential confounders showed consistent 
positive associations between syphilis infection and occurrence of HIV infection. The adjusted PRs of the two models 
of associations for the syphilis infection were 7.7 (95% CI: 2.1-28.5) and 7.5 (95% CI: 2.5 – 22.9) respectively. 
(Table. 2).

Table 2: Cox model of association between Syphilis and the HIV infection

Model PR (95% CI) P-Value
Model 1 (Full/ Initial Model):
Syphilis, Gonorrhoea, Age, Education, Marital Status, Knowledge Of HIV, Consistency Condom use 
With Sex Commercial, Injected Drug, Condom Breakout, Perception of HIV Susceptibility 

7.7 (2.1-28.5) 0.035

Model 2 (Reduced/Final Model):
Syphilis, Gonorrhoea, Age, Education, Marital Status, Knowledge of HIV, Injected Drug

7.5 (2.5 – 
22.9) 0.003
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Discussion
From 3,153 respondents, we excluded 1,475 

respondents since they had ever been tested for HIV 
prior to the IBBS survey. This was done to assure 
temporal sequence between the behaviours as the risk 
factors and the HIV status as the outcome. In this study 
we found that the prevalence rate of HIV among eligible 
participants was 1.9% and prevalence rate of Syphilis 
among eligible participants was 2.2%.

In this study, we found heterogenous effects of 
Syphilis towards HIV infection, across strata/ categories 
of variables of condom use consistency, education and 
age of respondents, although the heterogenicities across 
strata were not statistically significant. Respondents with 
positive syphilis who inconsistently used condom were 
significantly 13 times more likely to get HIV infection 
(PR=12.7; 95%CI:3.0-56.7), while respondents with 
positive syphilis with consistent condom use were 
significantly 4 times more likely to get HIV infection 
(PR=4.4; 95%CI: 10.6.0-30.7). Several studies in other 
countries show similar patterns[10,11,12,13]. Research 
conducted by Isac et al. India, showed that the prevalence 
of HIV infection and high-titre syphilis among FSWs 
have steadily declined with increased condom use[14].

Syphilis is a disease caused by the bacterium 
Treponema pallidum. Actually, the mechanism of T. 
pallidum coinfection and HIV cannot be fully understood, 
but many experts believe that the coinfection begins 
with T. pallidum infection[15,16]. Syphilis transmission 
is possible due to inoculation of abrasion due to sexual 
contact resulting in skin or mucous layer erosion, and 
then after a period of time it will produce inflammation 
and genital ulcers which are important factors for HIV 
transmission. This event is followed further by the 
spread of treponema through regional lymph nodes 
and hematogenously through blood stream to other 
parts of the body[15,16]. Syphilis and HIV infection 
are both transmitted sexually diseases. Other studies 
demonstrated that STIs including syphilis was associated 
with an increased risk of HIV acquisition[17,18].

The reduce models of our multivariate analysis, 
adjusting for several relevant potential confounders such 
as Gonorrhoea infection, Age, Education, Marital Status, 
Knowledge of HIV, Drug injection,showed consistent 
positive associations between syphilis infection and 
occurrence of HIV infection. The adjusted PRs of the 
reduce/ final model of associations between syphilis and 
HIV infection was 7.5 (95% CI: 2.5 – 22.9) with p-value 

0.003.

We found respondents with positive syphilis with 
age less than 30 years were significantly 15 times more 
likely to get HIV infection (PR=15.4; 95%CI: 5.2 – 46.0). 
However, the differences of PRs between strata were 
not significant. Similar results were reported by other 
studies conducted by Medhi et al, showing that young 
age possessed high vulnerability to STIs including to 
Syphilis[17]. Unlike our results, Halatoko et al. in Togo, 
found that FSWs aged 30 and over were 5.95 times 
more likely to be infected with Syphilis[18]. This result 
could be partly explained due to preventive behaviours 
practised by the individuals as their age increased. 
Our study indicated that many infected individuals did 
not know their infection status, engaged in high-risk 
behaviours and practices, and perceived themselves as 
having low risk of HIV infection. They were more likely 
to spread the virus to their clients and sexual partners. 
Targeted HIV prevention and treatment programs should 
be urgently developed and implemented for this IFSW 
population.

Limitation of the study is self-reported of risk factor 
may lead respondents to over-reporting the condom 
use. Self-reported sexual behaviour in the face of social 
stigmatization and discrimination (toward FSW) might 
have led to social desirability bias.

Conclusions
There was association between syphilis and HIV 

infection. Syphilis infection increased the risk of HIV. 
Respondents with positive syphilis having inconsistency 
in condom use, low education and younger than 30 
years were significantly increased the risk of HIV 
infection. Integrated prevention program is really 
needed considering that both Syphilis and HIV could 
be prevented in almost similar way. The HIV program 
need to reach IFSW in their earlier age, as they are more 
vulnerable to HIV infection during that very active 
sexual period.
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Abstract
Context: The use of contraceptive is one of programs to suppress birth rate in some countries. To complete 
the target of Sustainable Development Goals (SDG) in 2030, some programs are launched and one of them 
is family planning initiated by Indonesian government, namely Keluarga Berencana (KB). The program has 
been implemented since 1970 until now. The KB program has got changes and innovation. Nowadays, the 
impact of the KB program has shown the good result where the fertility of Indonesian population is getting 
decreased to 2.3 based on World Population Data Sheet. However, among the success of the program, 
the program has many problems in Indonesia. The study aims to know and to determine whether there is 
an influence of knowledge about contraceptive method with the men’s fertility marked by owning some 
children, based on the result of Indonesia Demographic Health Survey (IDHS) in 2017. The study used 
secondary data from the result of IDHS 2017 and cross sectional study. The study used secondary data from 
the result of IDHS 2017 with 9668 samples which are married men. Multivariate analysis of the study was 
Logistic Regression Analysis. The multivariate analysis shows that the related variable means variableof 
knowledge about contraception with OR value, 3.90 after getting controlled byvariables of age, education, 
and wealth. Based on the results of multiple logistic regression analysis, knowledge about contraception 
method is significantly related to fertility.

Keywords:  Knowledge; Contraception; KB program; IDHS

Introduction
Nowadays, the growth of population in the 

globally is getting increased, especially in developing 
countries where the population growth increasing fast. 
It is contrast to the mature of the young population as 
productive age to fulfill the standard living related to 
the work, income, consumption patterns, and so on. To 
solve the increase of population rate in the world, whole 
world has cooperated and established an agreement, 
namely Sustainable Development Goals (SDG) that 
launched in 2018 and hopefully realized in 2030. 
Indonesia has program to suppress the birth rate and it 
has been implemented since 1970.(1) The government 
of Indonesia has given reaction to the problem and 
overcomes it through the planning family program, 
namely Keluarga Berencana (KB).(2) In implementing 
the program to the society, there is the concept of 
Norma Keluarga Kecil Bahagia dan Sejahtera (NKKBS) 

applied. Based on Law number 52 of 2009 concerning 
population development and family development states 
that family development is an effort to create a quality 
family that lives in a healthy environment; where child 
birth is regulated, the ideal distance and age for birth, 
regulating pregnancy, through the process, protection 
and assistance in accordance with reproductive rights to 
create quality families. The success of KB program can 
also be found out from the decrease of Total Fertility 
Rate (TFR) in Indonesia based on SDKI data in 1991. 
The TFR of Indonesia in 1991 was decreasing 3 times 
continuously on subsequent surveys.(3)

Based on the latest data (SDKI 2017 data), TFR 
of Indonesia in on 2.3. SDKI data in 2012 showed that 
the trend of the contraceptive prevalence has tended 
to increase since 1991-2012 (3.0-2.6) while the trend 
of fertility rate of TFR tends to decrease. The trend 
indicates that the increasing of national fertility rate did 
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not fulfill the target of Indonesian TFR. Comparing to 
the Rencana Pembangunan Jangka Menengah Nasional 
(RPJMN) target in 2014, contraceptive prevalence rate 
(CPR) has exceeded the target with the achievement of 
61.9%, but the TFR has not reached the target yet.(4)(5)

In spite of the decreasing target from 2012-2017 (2.6 to 
2.3), it has reached yet the target set by the government 
is 2. The high birth rate in developing countries is enable 
to be explained by various factors included: the absence 
and the low of education level, gender inequality, the 
high mortality rate, child labor, and the ineffective 
use and awareness of modern contraception.(6)(7) The 
problem related to the knowledge and eastern culture 
where everything is dealt with by the household is the 
responsibility of the wife and the husband responsibility 
is to earn money for living; and whether it is also related 
to the knowledge and the attitude of husband who does 
not pay attention about the use of KB contraceptive 
as the control of birth declared by the government; or 
there is perception that the problem is the business of 
the wife.(8)(9)(10) Therefore, the researcher is interested 
to conduct the study to find out the relation between the 
knowledge of contraception method among merried men 
with fertility at the age of 15-54.(11)

Subjects and Method
The research design was a quantitative study and 

used secondary data of SDKI 2017 data. The subjects 
of the study were married men who were 15-54 years 
old and were samples of SDKI 2017. The recapitulation 
result of early study were 10.009 men, after getting 
cleaning data, the samples were 9668 men who got 
further processing data. The analysis method of the 
study was multiple logistic regression analysis.(12)

Results
Table 1: The characteristic of respondent

Characteristic Categories N Percentage 
(%)

Age
15-34 3026 31,3
35-54 6642 68,7

Education
No education- 
Secondary 8221 85,0

Higher 1447 15,0

Residence
Urban 4921 50,9
Rural 4747 49,1

Wealth
Poorest- poorer 3853 39,9
Middle - Richest 5815 60,1

Characteristic Categories N Percentage 
(%)

Knowledge of 
contraception

No 112 1,2
Yes 9556 98,8

Perception 
of men about 
contraception

Disagree 6205 64,2

Agree 3463 35,8

Fertility
< 1 646 6,7 
≥ 1 9022 93,3

The table of characteristic of respondent showed 
there were 9668 respondents where the most respondent 
were 6642 respondents of age 35-54 years old (68,7%). 
Most respondents also have education in elementary 
school-senior high school, 8221 respondents (85,0%). 
Besides that, respondents living in the rural place 
are 4747 (49,1%). Moreover, most respondents have 
economic status are average-rich, 5815 respondents 
(60,1%). Most respondents also have knowledge about 
good contraceptives, 9666 (98,8%). Furthermore, almost 
respondents do not agree that contraceptives are women 
business as many as 6205 respondents (64,2%); and 
fertility marked by owning children and the respondents 
have ≥ 1 children, 9022 respondents (93,3%).

Table 2: Chi-Square Test (Bivariate selection)

Variables P-Value Odds Ratio 
Knowledge of KB program 0,001 4,025
Residence 0,264 0,883
Wealth 0,150 1,190
Education 0,000 1,688
Age 0,000 0,180
Perception of KB program 0,318 0,892

Table 3: The model of the early analysis of multiple 
logistic regression

Variables Early 
P-Value

Early 
Odds 
Ratio

CI 95 %

Lower Upper

Knowledge of KB 
program 0,001 4,025 1,745 9,281

Residence 0,264 0,883 0,710 1,098
Wealth 0,150 1,190 0,939 1,508
Education 0,000 1,688 1,298 2,195
Age 0,000 0,180 0,146 0,220
Perception of KB 
program 0,318 0,892 0,713 1,117

Table 2 showed the result of the bivariate selection 
on each variable by noticing the result of p-value on each 
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variable that there were 4 variables which were enable to 
go to the next step of multivariate with p-value, such as: 
variables of knowledge of KB program, wealth index, 
education, and age.

Table 4:The model of the final analysis of multiple 
logistic regression

Variables Final 
P-Value

Final 
Odds 
Rasio

CI 95 %

Lower Upper

Knowledge of KB 
program 0.001 3,900 1,68 9,00

Residence - - - -
Wealth 0.038 1,262 1,01 1,57
Education 0.000 1,738 1,34 2,25
Age 0.000 0,180 0,14 0,22
Perception of KB 
program - - - -

Multivariate analysis used logistic regression 
analysis. The results of analysis showed that variables 
related to fertility were the variable of knowledge about 
contraception method (p-value). Besides that, covariate 
variables also having impact to fertility were wealth, 
0.038 (p-value <0.05); education, 0.000 (p-value <0.05); 
and age, 0.000 (p-value <0.005). The result of analysis 
on final Odds Ratio (OR) each variable were the variable 
of knowledge (3.90), the variable of wealth (1.26), the 
variable education (1.73), and the variable of age (0.18).

Discussion
Based on the results of multivariate analysis with 

multiple logistic regression analysis, the knowledge 
about the contraception method was significantly related 
to the fertility of men with p-value <0.05 and OR value 
3.90. It means that men having low knowledge about the 
types of KB program method have ratio of 3.90 times to 
have more children than the men having the knowledge 
about the types of KB program method. Other controlled 
variables, they have significantly good value where 
p-value <0.05 with OR of each controlled variable. The 
variable of wealth is OR value of 1.26 where men whose 
high wealth only have ratio of 1.26 than the men whose 
low wealth. The men whose high education have ration 
of 1.73 times to have more children than the men not 
whose high education. The men who are >35 years old 
have ratio of 0.18 to have high fertility than the men who 
are <35 years old. Moreover, the variables of perception 
about KB program and residence do not significantly 
give the impact because the p-value>0.05.

The high birth rate in developing countries is enable 
to be explained by various factors included: the absence 
and the low of education level, gender inequality, the 
high mortality rate, child labor, and the ineffective use 
and awareness of modern contraception.(6)The control of 
high birth rate is not only concerned by health workers, 
but also all parties involved, a married couples (husband 
and wife) on how to find out the useful information by 
participating the programs held by the government through 
health public, especially to the couples of childbearing 
age about knowledge and health education related to the 
use of contraceptives devices and the important method 
of contraception.(13) Therefore, the main purpose of the 
research is to find out or to identify whether there is an 
influence of knowledge about contraceptive method with 
the men’s fertility as preventive service to the society 
through various health education about KB program as 
the preventive step on how the couples of childbearing 
know the important of couples commitment related to 
the use of KB program in controlling birth. The birth 
rate is not only the responsibility of health workers but 
also it is responsibility of couples (husband and wife) 
as the main actor.(14)If couples and health workers are 
able to cooperate, it is not impossible that the birth rate 
in Indonesia can be at a set standard so that it will have 
a good impact on the quality of human resources in 
various of life. The knowledge of contraception method 
is interfered by wealth, education, and age variables 
with the statistically significant result and the value of 
OR showed the effects of the variables. The study used 
secondary data of SDKI 2017 data so that it had several 
limitations such as the existence of bias (random error and 
systematical error) and the limitation research variables. 
Besides that, there were some respondents who did not 
answer the question, so that researcher excluded them 
because they were not included to inclusion criteria what 
the researcher wanted.

Conclusion
The result of study is the data which is useful to 

describe the characteristic from knowledge level to 
the perception of KB program. Based on the results 
of multiple logistic regression analysis, knowledge 
about contraception method is significantly related to 
fertility. Suggestions for this problem, the increasing 
of preventive efforts by cooperating with community 
leaders or stakeholder in the regions in some activities/
events, even formal activities (school, health service, 
and so on) and informal activities (social media, 
influencers, and so on);socialization and education must 
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be kept doing in the whole region of Indonesia in efforts 
to promote health and health education about the use 
of contraception method by providing more concerned 
counseling to the couples of the childbearing age.
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Abstract
Context: This study aimed to determine reliability and validity of newly developed physical literacy 
assessment instrument named CFM-1. For the inter-tester reliability sixty two respondents (37 males, 25 
females) aged 21.97 ± 0.54 years old with 2 years basics sports science background voluntarily participated. 
All respondents were given detailed explanations on CFM-1 instrument, and introductory on physical literacy 
using the online module developed. Respondents were shown videos of similar action (throwing) but from 
five different children aged 5-6 years old. Upon completing the viewing, respondents were then asked to rate 
the performance of the child in the video using CFM-1 instrument. Similar protocol was repeated with all the 
respondents for the second time. CFM-1 rating given by the respondents were then recorded and analyzed. 
Validity was determined based on qualitative comparisons with characteristics of physical literacy described 
in definition of term accepted worldwide.Results showedfor reliability, Cronbach’s Alpha α was 0.767 for 
motivation, 0.524 for knowledge, 5.733E-14 for confidence, 0.475 for understanding and 0.712 for overall 
physical competence. For physical competence Likert Scale of 1-5, reliability Cronbach’s Alpha α was 
0.826. The CFM-1 instruments can be said as reliable to be used for physical literacy assessment, with good 
reliability observed for all psychomotor and affective domain of learning involved, but some modification in 
term of the method of testing may need to be clarified and adjusted (especially for the cognitive part of the 
test - knowledge and understanding). Overall CFM-1 is valid and has an acceptable range of reliability level 
as an instrument for physical literacy.

Keywords:  physical literacy, childhood, adulthood, assessment, reliability

Corresponding Author: 
Nur Ikhwan Mohamad 
Associate Professor, Faculty of Sports Science and 
Coaching, Universiti Pendidikan Sultan Idris, Malaysia 
e-mail: nur.ikhwan@fsskj.upsi.edu.my

Introduction
Physical literacy is not a new concept. In fact, 

physical literacy should be considered as the essence of 
physical education for all age groups. Widely accepted 
definition of physical literacy consist the element of 
motivation, knowledge, confidence, understanding and 
physical competence when performing any physical 
activity or exercises1-6.

An individual can be said as physically literate when 
they have the motivation to consistently pursue physical 
activity. At the same time that motivation is supported 
by the know how or knowledge, which will ensure the 
activity perform is safe, correct technique and effective. 
With the knowledge, then it will contributes towards 
the confidence in doing the skill and understanding on 
why it should be done. With all those four elements, 
then it comes to the psychomotor and physical ability 
in ensuring the movement can be performed with 
competence. When an individual possess all of this, the 
assumption is that they will be able to be active for life. 
This is physical literacy by definition.

Based on those definition, one can actually start to 
assess and monitor their physical literacy level. There 
are several studies that have quantify the reliability 
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and validity of instruments for physical literacy 
assessment7-12. However, the number of studies currently 
still limited in numbers, with many more improvements 
can be done with all the instruments.

One of the limitation of the currently available 
instruments is that it is limited in term of usage, where 
it can only be used with specific types of movement 
and for certain age group only. This limitation may be 
due to the fact that most of the instruments accept the 
understanding that physical literacy is only for children, 
at the beginning phase of their physical growth.

For the purpose of this study, the accepted 
understanding is that physical literacy is something that 
should not be limited only to early childhood13. Thus the 
instrument developed and tested is actually to be used 
from childhood up to adulthood. One part of physical 
literacy is physical competence, and physical competence 
in any movement or activity will have their progress or 
digress period. Can we said that an older adult which 
used to be competitive athletes but now unable to even 
perform simple hop as still physically literate?

Physical literacy also should not be limited only to 
fundamental movement skills (FMS) such as running, 
jumping, hopping and many more. But it should be 
dependable on what is the goal or purpose of the 
movement or activity.

For these reasons, a new instrument has been 
developed with code named CFM-1. In order to determine 
it reliability and validity, this study was conducted.

Method
Experimental Approach to the Problem:

Reliability: The test-retest method was used to 
determine the inter-tester reliability of the CFM-1 
instrument.

Validity: Validity was determined based on 
qualitative comparisons with characteristics of physical 
literacy described in definition of term accepted 
worldwide.

Penilaian Celik Fizikal Malaysia (CFM1)
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Subjects: Sixty two respondents aged 21.97 ± 0.54 
years old with 2 years basics sports science background 
voluntarily participated. Out of the 62 respondents, 37 
were male. All participants were still active in sports 
participation either recreationally as an athlete or in 
coaching positions (personal trainer / assistant sports 
coach etc).

Instrument: The newly developed physical 
literacy assessment form name CFM-1 (dual English 
and Malay language) and Malay language physical 
literacy module14were used. Five videos recorded by 
the researcher’s showing actual overhead ball throwing 
action by children aged 5-6 years old were used together 
with the CFM-1 form. The video also includes the verbal 
communication process happening between the children 
and the instructors (researchers’ team).
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How to use CFM-1:

Figure 1: On the left is the original CFM-1 form, and on the right is the CFM-1 form with usage 
instructions.

Procedures: For the reliability assessment, all 
respondents were given detailed explanations on CFM-
1 instrument, and introductory on physical literacy 
using the online module developed. The respondents 
were then given the opportunity to ask any questions 
pertaining to their understanding on the explanations. 
After all respondents confirms their understandings, 
they were then shown videos of similar action (overhead 
ball throwing) but from five different children aged 5-6 
years old. Upon completing the viewing, respondents 
were then asked to rate the performance of the child in 
the video using CFM-1 instrument. Similar protocol was 
repeated with all the respondents for the second time 
within 15 days time interval. CFM-1 rating given by the 
respondents in both occasions were then recorded and 
analyzed.

Ball throwing action: General guidelines given to 
all respondent is that the rule of thumb for overhead 
ball throwing is the success of the child to throw the 
ball towards the next person waiting to catch it in front 
of them. Second to that, an excellent throw will means 
the ball reach the intended destination and person with 
appropriate ball speed and target (within range direct to 

hand for easy catch). Thirdly, the mechanics of throwing 
performance should not violate any proper biomechanics 
of movement in relation to musculoskeletal function and 
form. And fourthly, the most excellent throw should 
incorporated whole body motion indication transfer of 
force direct from the ground (ground reaction force) 
towards the throwing hand.

Validity was only determined based on qualitative 
comparisons with characteristics of physical 
literacy described in definition of term accepted 
worldwide1,4,6,8,15.

Data Analysis: The CFM-1 utilized the thumbs-up 
and thumbs down icon for five overall assessment related 
to motivation, knowledge, confidence, understanding 
and physical competence. More comprehensive ratings 
on physical competence were also asked using five 
smiley faces depicting five qualitative ratings, which 
were then assigned into Likert Scale rating system. 
Figure 2 indicates how the qualitative assessment icons 
be made into quantitative values. All quantitative values 
were then recorded in a Microsoft Excel sheet for further 
statistical analysis.
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Figure 2. Marking system for CFM-1 form. Qualitative ratings descriptors with their respective quantitative 
ratings

Statistical Analysis: Means and standard deviations 
were used to represent centrality and spread of data for 
all performance measures. The intra-class correlation 
(ICC)one-way random analysis was used to determine 
the inter-rater reliability when performing assessment 
using CFM-1 form together with Cronbach’s Alpha to 
measure internal consistency between all of respondents.

Results
First time assessment with scale of 1 (YES) or 2 

(NO), for throwing action respondents mean ± standard 
deviation’s rating was 1.87 ± 0.34 for motivation, 1.76 
± 0.43 for knowledge, 1.98 ± 0.13 for confidence, 1.94 
± 0.25 for understanding and 1.87 ± 0.34 for overall 
physical competence. For physical competence Likert 
Scale of 1-5, with 5 most excellence, the first session’s 
rating was 3.71 ± 0.55.

For the second time assessment,respondents’ 
average rating was 1.89 ± 0.32 for motivation, 1.74 ± 0.44 
for knowledge, 2.00 ± 0.00 for confidence, 1.89 ± 0.32 
for understanding and 1.76 ± 0.43 for overall physical 
competence. For physical competence Likert Scale of 
1-5, with 5 most excellence, the second session’s rating 
was 3.68 ± 0.59.

For reliability, Cronbach’s Alpha α was 0.767 for 
motivation, 0.524 for knowledge, 5.733E-14 (ICC 
single and average measures = 0.000) for confidence, 
0.475 (ICC = 0.309 single measures, 0.472 average 
measures) for understanding, 0.712 (ICC = 0.525 single 
measures, 0.689 average measures) for overall physical 
competence.

For physical competence Likert Scale of 1-5, 
reliability Cronbach’s Alpha α was 0.826 (ICC = 0.707 
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single measures, 0.828 average measures). The CFM-1 also has been found valid to be used for physical literacy 
assessment purposes.

Table 1

Domains Session 1 Mean ± SD Session 2 Mean ± SD Cronbach’s Alpha α ICC

Motivation 1.87 ± 0.34 1.89 ± 0.32 0.767
S 0.626
A 0.770

Knowledge 1.76 ± 0.43 1.74 ± 0.44 0.524
S 0.362
A 0.531

Confidence 1.98 ± 0.13 2.00 ± 0.00 5.733E-14
S 0.000
A 0.000

Understanding 1.94 ± 0.25 1.89 ± 0.32 0.475
S 0.309
A 0.472

Physical Competence 1.87 ± 0.34 1.76 ± 0.43 0.712
S 0.525
A 0.689

Comprehensive Ratings for 
Physical Competence 3.71 ± 0.55 3.68 ± 0.59 0.826

S 0.707
A 0.828

* S=ICC single measures; A=ICC average measures

Table 1. Average ratings given by respondents to 
the overhead ball throwing performance for one single 
video selected out of five videos for the purpose of this 
test. For this study α coefficient between 0.65 and 0.8 
is considered as “Good”, with below 0.5 considered as 
“Unacceptable”. For ICC values: < 0.5 poor reliability, 
values between 0.5 and 0.75 moderate reliability, values 
between 0.75 and 0.9 good reliability, and values greater 
than 0.90 indicate excellent reliability.

Discussion and Conclusion
Out of all six test items listed in Table 1, the 

“Understanding” item’s reliability level based on 
Cronbach’s Alpha is the lowest and below acceptable 
level. This indicates that current method of use for 
CFM-1 need to be improved and rectify as it seems not 
able to determine the understanding domain of physical 
literacy. Understanding level was determined by asking 
questions such as “Do you know why we need to do 
this?” and/or “Do you know how to do this?”. However, 
as it was verbally asked with some on-site modifications 
by the tester in order to make it understandable to the 
involved very young kids, it may have been hard to be 
interpreted (either they understood or not, as not every 
kids will answer directly yes or no) by respondents that 
watch the video of the communication happening shortly 
prior the activity. Due to this, CFM-1 form may not be 
reliable enough to assess understanding level among 5-6 
years old children.

As for the comprehensive physical competence 
which was based on 5-level Likert scale, the reliability 
level can be considered as excellent. For other items rated 
based on thumbs-up (yes = 2-points) or thumbs- down 
(No = 1-point) icon, the overall physical competence and 
motivation domains showed good level of reliability. 
The knowledge domain on the other hand, indicated 
that it has a very low level of reliability, nearly falls in 
the same reliability level as “understanding” domain. 
Again, it may in the end depends on the acceptance or 
perception of the respondent (tester), on what constitute 
as knowledgeable. Some may assume that able to perform 
or able to say yes or nodded their head will simply means 
they have the knowledge, but others may be looking for 
more comprehensive assessment of knowledge.

In conclusion, the CFM-1 instruments can be said 
as reliable to be used for physical literacy assessment, 
with no problems in term of reliability observed for 
all psychomotor and affective domain of learning, but 
some modification in term of the method of the test 
be conducted may need to be clarified and adjusted 
(especially for the cognitive part of the test - knowledge 
and understanding).

Practical Applications: The CFM-1 instruments 
when used to assess literacy level in any types of 
physical movement or exercise or activity, should 
always be accompanied by itemized criteria of what 
can be said as a excellence performance level for it. 
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This criteria can either be obtained from any resources 
related to that particular movement or activity, or can be 
developed by the assessor based on their own experience 
and knowledge. Most important to always ensure that 
the goal of the movement is clearly accepted and 
understood by the assessor and the participant. The used 
of quantitative marking system is not compulsory to be 
used, as if the records are kept based on actual CFM-
1 form provided, future quantitative statistical analyses 
is always possible. Marking system for thumbs up and 
thumbs down in future will be changed into 1 and 0, 
instead of 2 and 1 marks. This makes it easier for tester 
to use as it goes well with qualitative description which 
said yes or no.
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Abstract
Context: This research demonstrates a model for conducting an empirical study in the health clinic to 
enhance the efficiency of service quality. The aim of this research is to systematically identify and review 
structural effects of service quality on patient satisfaction and loyalty in healthcare context. The method 
of this research followed the guidelines of the PRISMA statement. The search was conducted in Scopus 
database between 2010 and 2019. The studies included 27 articles for the synthesis. The results found 
that several number of service quality dimensions on patient satisfaction and loyalty were investigated. 
Therefore, this study is focused on four dimensions: infrastructural quality, procedural quality, interactional 
quality and personnel quality. This research also suggested the structural relationship model between service 
quality dimensions on patient satisfaction and loyalty in health clinic. The article concludes with suggested 
future research work.

Keywords:  Conceptual framework, healthcare, patient loyalty, patient satisfaction, service quality.

Introduction
Improving the quality of healthcare services has 

become an important and critical issue, many hospital 
managers are working to improve the quality of 
healthcare. The 11th Malaysia Plan 2016-2020 states 
that the standard and the quality of healthcare will 
be further enhance and improve system delivery for 
better health results. However, according to study by 
(1) stated that the healthcare industry continuously 
faces inefficient management system, administrative 
inefficiency, inadequate human resources and steep 
regulatory compliance. When searching for ways to 
enhance service quality and to select the best choice, it 
is essential to consider infrastructure, processes, people 
and policy criteria (2).

In order to look for acute care with high expectations 
of quality health services, the healthcare industry needs to 
find ways to ensure excellence in delivering performance 
and patient satisfaction(3). Therefore, these challenges 
are necessary to maintain high standards of care and 
handle services performance. Patient satisfaction is an 

important element in the healthcare quality and a major 
indicator of achievement in the medical sector(4).

In the healthcare industry, health clinics in 
Melaka provide the same kinds of service, but they 
are distinguished based on the quality of service. 
Patient loyalty to health clinic is therefore a significant 
promotional instrument for sharing service quality in 
Melaka’s health clinic with other people. According to 
(5), the emphasis on loyalty is growing because patient 
satisfaction leads to an rise in the organizational image. 
While the connection between the ideas in question, 
there is a gap in marketing literature linked to the effect 
of service quality aspects on patient satisfaction, loyalty 
to health clinics, particularly in the healthcare industry.

The providers of healthcare can be classified in 
primary, secondary and tertiary care (6). The main health 
centers, community health centers and district hospitals 
are typically primary and secondary organizations. 
Many researchers have studied the healthcare service 
in hospital. However, not much work has been done 
to determine the quality of healthcare services in 



2228  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

terms of infrastructure, procedures, international and 
clinical staff. This service quality is intended to assess 
the quality of service perceived by the customer. As a 
results, Melaka’s health clinic is considered primary 
health centers to address this gap.

The purpose of this research is to systematically 
identify and review the following:

•	 Structural dimensions of service quality on patient 
satisfaction and loyalty in healthcare context.

•	 To develop a future research model of the service 
quality in healthcare context on patient satisfaction 
and patient loyalty

Methodology
Reporting Systematic Review: In order to 

collect significant information for the determination of 
healthcare service quality dimensions in the literature, 
this study have developed according to the Preferred 
Reporting Items for Systematic review and Meta 
Analyses (PRISMA) guidelines and flow diagram by(7) 
as shown in Figure 1. The process involved steps such 
as identification process, screening process, eligibility 
criteria and the final selection of articles.

Identification Process: This section includes 
selection of records using various database searched and 
additional records through other sources. Other resources 
included relevant studies recommended by experts. 
A systematic search using database such as Emerald 
insight, Science Direct, Taylor and Francis, IEEE and 
Springer that are in Scopus and Web of Science index 
was carried out. Criterion of time duration was based 
on the limited knowledge between year 2010 and 2019. 
The following key terms were used for search purposes: 
healthcare service quality; health quality; health service; 
primary healthcare and/or patient loyalty.

Screening Process: For the screening process, 
PRISMA guidelines were followed which checked 
the database search outcomes for duplication using 
Mendeley software. Every duplicate item has been 
removed. Abstracts have been read, and full- text surveys 
have been thorough.

Eligibility Criteria: The articles using quantitative, 
qualitative or mixed method studies were considered 

for systematic review. However, combined keywords 
were used to narrow the search which only included 
English language and peer-review article. Studies were 
also selected if they complied with each of the following 
criteria:

1.	 Focusing on measuring dimensions of service 
quality of healthcare

2.	 Tested any theoretical framework related to patient 
satisfaction and loyalty

3.	 Assessed any association between health service 
quality, patient satisfaction and patient loyalty

4.	 Discussing models or instruments or tools used for 
measuring service quality in healthcare

5.	 Addressing development or application of a 
measurement tool or model or instrument and 
referring to the primary healthcare.

6.	 Availability of full access by the researcher

	 Studies that were not considered for this review 
include organizational reports, editorials, book 
chapters, reviews, comments, conference abstracts 
or proceedings and letters that can suffer less 
rigorous review processes. Moreover, excluded 
studies that did not mention precise sampling 
technique adequately, studies of patient satisfaction 
or loyalty with specific health diseases or facilities 
and studies highlighting hospital performance that 
did not contain empirical evidence.

Data Analysis: A summary of the included studies’ 
characteristic was described. This study did not attempt 
to collect the data for a meta-analysis. Data have 
therefore been narratively synthesized. Therefore, for 
better comparison of studies, an evidence table was 
manually generated.

Results and Discussion
Selection of Articles: Studies that did not meet the 

eligibility criteria or not relevance to the present study 
were excluded from the next stage of review. Moreover, 
studies of which full texts were not found were excluded 
from this stage. Then, detailed information on the 
service quality dimensions in healthcare context and 
development of measurement instruments were obtained.
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Figure 1: A Flow Diagram of study selection

Findings: The initial searches in this study identified 
64 titles and abstracts. Some 4 articles were duplicates 
owing to the same articles emerged in the selected 
database. Then, this study had 87 titles and abstracts for 
the eligibility criteria after elimination of the duplicates. 
42 articles were removed from the list of eligible. This 
study retained 45 potentially eligible full articles and the 
eligibility criteria were applied. Moreover, the approach 
to service quality dimensions was applied to all the full 
articles to check the instruments. This study included 
27 articles for the synthesis and the remaining articles 
(n = 18) were excluded due to did not mention precise 
sampling technique adequately, studies of patient 

satisfaction or loyalty with specific health diseases or 
facilities and studies highlighting hospital performance 
that did not contain empirical evidence. A flow diagram 
of study selection is shown in Figure 1.

This review study, four dimensions of the service 
quality in healthcare have been recognized, which could 
have played a role on patient satisfaction and patient 
loyalty including infrastructural quality, procedural 
quality, interactional quality and personnel quality.

Infrastructural quality: Infrastructural quality 
relates to the feeling of patients about the physical 
equipment in the healthcare industry to promote service 
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delivery (6). Moreover, the infrastructure dimension 
implies that the facility should have appropriate 
construction and facilities as indicated by(2). On the 
other hand, infrastructural dimension in this study is 
similar to tangibles, healthscape, physical environment, 
facility quality, and tangibility or image. From the 
previous studies concluded that physical environment 
has potential influence on patient satisfaction. Hence, 
the items under each dimension were grouped.

Healthcare providers therefore need to know the 
infrastructure characteristics that customers require for 
their environment, accessibility and resource availability, 
as well as tangible service facilities such as equipment, 
appearance, hygiene and other physical facilities.

Procedural Quality: Procedural quality relates to 
the impression of patients regarding the management 
of the provision of health care. Moreover, procedural 
quality is the second major field that the healthcare 
industry should manage as stated by(8), which address 
essential administrative functions like admission, 
waiting time, follow up and patient safety that are 
associated with medical treatment.

The health industry can never be rated higher for 
its service delivery without adequate procedural quality 
management. Therefore, procedural quality dimension 
evaluates admission, patient safety, waiting time, and 

follow-up. Health executives must know that procedural 
quality is the anticipated fundamental level of service for 
hospitals and clinics.

Interactional Quality: Interaction quality 
refers to patients’ impression about the interaction or 
communication with clinic staff during the treatment. 
Moreover, interaction quality represents the dyadic 
relationship between the client and the staff or service 
personnel. It is included as the second primary 
dimensions. In other words, this means that interaction 
quality is a subjective view of the delivery of the service 
and represents the perception of the interactions that 
are performed during the service meeting.(9)model of 
functional quality is a comparable to that dimension.

Within the literature studies, the important of staff 
quality is well supported(10). In this dimensions,(8) 
divided the concept of interactional quality into three 
sub-dimensions which are staff attitude, personalized 
attention and information availability. These three sub-
dimensions are similarly explained by(2)which include 
knowledge, manner and skills. The interaction between 
healthcare personnel like doctors and nurses with 
patients is best assessed by these dimensions, as they 
cover the most significant elements of the provision of 
service.

Figure 2: A Proposed Model of Research
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Personnel Quality: Personnel quality refers to 
patients’ impression about skills and ability of clinic 
staff during the interaction. Moreover, the interaction 
between patient, medical and administrative staff is 
performed by personnel service. During the service, 
attitudes and behaviors of the employees can affect 
patient perceptions (11). Employees should also be 
pleased with high-contact services to satisfy the client.

Quality of personnel plays a significant role in 
patient service assessment. Some of the research shows 
that the quality of personnel substantially affects the 
general satisfaction of the patient (12–15).

The patient develops favorable emotional reactions 
that contribute to a favorable word in the mouth as an 
interaction consists of interpersonal components. So 
that, the service quality of personnel is directly linked to 
patient satisfaction. Hence, personnel quality dimension 
evaluates staff competency, trustworthiness and staff 
diversity.

Conceptual Framework: On the basis of the 
literature review, several prior research has been 
examined on the Service Quality (SQ), Patient 
Satisfaction (PS) and Patient Loyalty (PL). The 
researcher aims at analyzing of the relationship between 
SQ and PL. And mediating role of PS is also assessed 
between SQand PL. This model is called the suggested 
research model as shown in Figure 2.

Conclusion
As conclusion, the outcome of this study will 

provide better understanding of healthcare service 
quality dimensions. This is because, service quality plays 
an important role in healthcare industries. Although 
healthcare providers can make decision that would 
increase the patient satisfaction of all relevant groups. 
This paper has made an empirical study to identify the 
relationship between SQ and PL and mediating role of 
PS. Thus, the relationship can be seen clearly after the 
result has been analyzed. Moreover, research hypotheses 
are being created on the basis of the proposed model 
and a previous study. Then, develop the questionnaire 
is the next step of this research to be used to collect 
the data from pilot study. In short, self-administered 
questionnaire survey will be used as the quantitative 
approach to collect data.

Recommendation: The future study is to see which 
aspects of quality of healthcare facilities influence patient 

satisfaction and loyalty that can assist government 
pay more attention to enhancing the quality of service 
in public clinic or hospital. Furthermore, this study 
suggested that there is a need to employ experimental 
study design to detect true causal relationship and more 
studies on cultural and socio-economic differences 
affect patient satisfaction and loyalty.
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Abstract
Context: This study aims to establish models and measures of caring behavior in nursing students at the 
Health Polytechnic of the Ministry of Health, Pangkalpinang. The research method used is a quantitative 
method with survey techniques in phase I, and experiments by making a book as an experimental tool with 
the design of the One Group Pre-test Post-test for stage II. Furthermore, the data analyzed by qualitative 
method in stage III. The sample consisted of 69 students; asa combination of first-year and second-year 
students. This study revealed that the Compassion variable influenced the formation of Competence, whereas 
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the variable Compassion, Conscience,Commitment, and Competence influence the formation of Caring 
Behavior.
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Introduction
The 2030 Sustainable Development Goals Agenda 

(SDGs) in the health sector sets some goals to ensure 
a healthy life and promote prosperity for all people of 
all ages1. This goal causes health efforts need to find 
techniques in improving health services and make the 
latest technological discoveries under the development 
of science2. In nursing practice, human or patient is an 
object of a nursing care service and care is the basis or 
foundation in providing nursing care.

Nursing is a form of professional service that has 
a paradigm which includes four components: human, 
health, environment, and the nurse itself. Nurses are 
a noble profession because they require patience 
and calmness in serving patients who are suffering 
from illness. A nurse must be able to serve patients 
wholeheartedly, understand the problems faced by 
clients, and look attractive. For this reason, a nurse 
needs the ability to pay attention to others, intellectual, 

technical, and interpersonal skills that reflected in caring 
behavior3.

Caring is essential for nursing and is a focus for 
nursing practice. Caring behavior is also crucial for 
growth and development, improve, and improve the 
condition or way of life for humans3. Caring is also 
an attitude of respecting others, paying attention, and 
learning someone’s likes and how someone thinks and 
acts. Providing caring is simply not just an emotional 
feeling or behavior since caring behavior aims and 
functions are to build social structures, outlook on life, 
and cultural values of each person that is different in 
one place3. Then the performance of nurses, especially 
in caring behavior, becomes significant in influencing 
service quality and patient satisfaction, especially in 
hospitals, where service quality determines the image of 
service institutions, which in turn can increase patient 
satisfaction and service quality3. In some extent, the 
effect of nurse services could be directly related to 
patient satisfaction4, and recovery3,5.

Therefore, it is needed not only professional skills 
that understand all forms of nursing activities, but 
students are also required to have caring behavior to 
provide quality nursing services and prevent nurses 
from misuse of health services6.Caring behavior in 
various studies is the essence of nursing and is related 
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to the structure of knowledge and theory that nursing 
students learn during their education and is shaped by 
the way nurses carry out their practices7. The formation 
of caring behavior in a nurse begins when he decides 
to become a nurse and is measured in dedication as a 
nurse in carrying out duties by using all the professional 
knowledge learned and the number of moral norms and 
values8.

Method
This research used quantitative survey techniques 

and continued with experiments by writing a manual 
book. Experiments carried out in one group, without 
a comparison, by holding a pre-test and post-test, 
to determine the effects of the treatment, so that the 
magnitude of the effects of the experiment can be certainly 
known. The testing of caring behavior is monitored by 
preceptors when students do field practice. Furthermore, 
interviews were conducted with students, study program 
managers, and stakeholders. The population and sample 
in this study were all Pangkalpinang Health Polytechnic 
students as many as 69 people; 30 of them are first-year 
students and 39 others are second-year students.

Results
1.	 Determining Factor Testing: The determinant 

factors are the influence of gender variables, 
student levels, interests, commitment, curriculum, 
and initial knowledge of student caring behavior 
showsin Table 1.

Table 1: Determining Factor Testing

Model R R-square Adjusted 
R-square

Standard Error 
of The Estimate

1 0.772 0.596 0.577 5.12121

The coefficient of determination shows that 
59.60% of the formation of students caring behavior 
can be explained using gender variables, student 
levels, interests, commitment, curriculum, and initial 
knowledge, while other causative factors can explain 
the rest of 40.40%. The standard error of estimate 
(SEE) explains that the existence of gender, student 
level, interests, commitment, curriculum, and the initial 
knowledge can be predictors of student caring behavior.

2.	 Testing the Caring Behavioral Model: The caring 
behavior of students in this study is in a good 
category. There are differences between caring 
behavior between first-year students (at intervals 

of 63.07%) and second-year students (65%). Also, 
it is known that there are seven aspects of caring 
behavior that are not optimal based on the list of 
caring dimensions (Caring Dimensions Inventory; 
CDI) designed by Watson and Lea9, shown in 
Table 2.

Table 2: Student’s Caring Behavior

No. Caring Behavior % Category
CDI 1. Assist clients in ADL 59.06 Not Good

CDI 2. Make nursing notes about 
the client 59.78 Not Good

CDI 3. Feeling guilty/sorry for the 
client; 63.41 Good

CDI 4. Providing knowledge to 
clients as individuals 60.14 Not Good

CDI 5. Explain clinical procedures 61.59 Not Good

CDI 6. Dress neatly when working 
with clients 63.77 Good

CDI 7. Sit with client 65.58 Good
CDI 8. Identify the client’s lifestyle 61.23 Not Good

CDI 9. Report the client’s condition 
to a senior nurse 64.86 Good

CDI 10. With clients during clinical 
procedures 62.32 Good

CDI 11. Be nice with clients 65.58 Good

CDI 12. Organize work with other 
nurses for clients 73.55 Good

CDI 13. Listen to client 63.41 Good

CDI 14. Consultation with doctors 
about the client 64.49 Good

CDI 15. Advise clients regarding 
aspects of self-care 63.04 Good

CDI 16. Sharing about personal 
problems with clients 59.78 Not Good

CDI 17. Provide information about 
clients 75.72 Good

CDI 18. Measuring the client’s vital 
signs 63.41 Good

CDI 19. Placing the client’s needs 
before personal needs 64.13 Good

CDI 20. Be competent in clinical 
procedures 65.94 Good

CDI 21. Involve the client in care 63.04 Good

CDI 22.
Provide guarantees 
regarding clinical 
procedures

70.29 Good

CDI 23. Give privacy to clients 63.77 Good
CDI 24. Be happy with the client 61.59 Not Good

CDI 25. Observe the effects of 
medication on the client 64.49 Good
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3.	 Building the Model: The coefficient of determination 
indicates that 47% of the formation of caring 
competencies can be explained using the variable 
compassion, conscience, and commitment, while the 
remaining 53% can be explained by other causative 
factors. The standard error of estimate explains 
that the existence of compassion, conscience, and 
commitment can be ruled as predictors of student 
caring competencies. Because the probability of Sig 
is 0.036 (<0.05), this regression model is feasible to 
be used in predicting caring behavior.

	 The second test uses the behavior variable parameter 
(Y2) as the dependent variable, while the compassion 
(X1), conscience (X2), commitment (X3), and 
(X) competence variables become independent 
variables. The coefficient of determination of 1 
shows that 100% of the formation of caring behavior 
of students in this study can be explained using the 
variable compassion, conscience, commitment, and 
competence. The magnitude of the standard error 
of estimate (SEE) of 0 explains if the existence 
of compassion, conscience, commitment, and 
competence can be ruled as predictors of the 
competencies of caring students.

Discussion
Stage I Testing: Determinant factors that influence 

the student’s caring behavior consist of (1) gender, (2) 
student level, (3) student interest in becoming nurses, 
(4) student commitment in nursing assignments, (5) 
curriculum used in the formation of caring behavior, and 
(6) the initial knowledge students have.Caring behavior 
isbuilt by three essentialperformance components–
compassion,confidence, and commitment–which 
basically formed by competence and moral standards.

Second-year nursing students who have gone 
through the lecture process seem to have awareness and 
love of the profession as nursesthan first-year students.
Also, service experience and practice in hospitals or 
health centers have a more significant effect on mastery 
of nursing competency of the second-year nursing 
students.Female students tend to have better-caring 
behavior than male students, but male students show an 
improvement caring behavior when theyin their second-
year.It explains that during the process of good lectures 
and provide space to conduct real practice in hospitals 
or health centers, both male and female students 
perform similar qualified treatment and it redefined the 
conventional conception10.

Based on this research, it shows that the variables 
of interest, commitment, and competence of students 
significantly influence the caring behavior in their 
implementation in the hospital or everyday life. This 
is undoubtedly in accordance with the theory which 
states that the development of the nursing world that has 
adopted technology directs the caring behavior of nurses 
not only to the sincerity of the soul in caring for patients 
but also is the ability to be dedicated to others, supervise 
with caution, show concern, feelings empathy for others, 
and feelings of love or affection3.

The commitment of nursing students to the profession 
as nurses has a significant influence on caring behavior. 
Sincerity in serving and commitment to follow nursing 
procedures has been implemented well by students.
Various assumptions show that the caring conception is 
subsequently partially learned by students both through 
experience and in attracting meaning in their lectures, 
which appears in the significant influence of students’ 
knowledge variables on their caring behavior.

Stage II Testing: The second phase of the research 
consisted of the preparation of integration material and 
the integration material trial, which was compiled in a 
handbook of Caring Behavior Guidelines. After going 
through the stages of discussion and observation, the 
following arrangement of the guidebook is determined 
as follows:

Chapter 1. Introduction; Chapter 2. Definition of 
Caring; Chapter 3. Caring Behavior; Chapter 4. Caring 
for Patients; Chapter 5. Communication with Caring;and 
Chapter 6. Development of Caring.

Next, the Caring Guide is distributed to students 
to evaluate then give suggestion for adjustments. The 
results of observations made by preceptors and filling 
questionnaires show data that caring behavior by 
students is generally behavior that is following nursing 
action procedures, namely:

1.	 Provide information about clients;

2.	 Organizing work with other nurses for clients;

3.	 Provide guarantees regarding clinical procedures;

4.	 Be competent in clinical procedures;

5.	 Sit with clients;

6.	 Be nice with clients;

7.	 Report the client’s condition to the senior nurse;
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8.	 Consultation with doctors regarding clients;

9.	 Observe the effects of medication on the client.

10.	 Placing the client’s needs before personal needs;

11.	 Dress neatly when working with clients;

12.	 Providing privacy to clients;

13.	 Feeling guilty/sorry for the client;

14.	 Listen to clients;

15.	 Measuring the client’s vital signs;

16.	 Advise clients regarding aspects of self-care;

17.	 Involve clients in care;

18.	 With clients during clinical procedures.

Aspects of caring behaviors that are still weak 
includes explain clinical procedures,be happy with 
clients, identifying the client’s lifestyle,and providing 
knowledge to clients as individuals. Other weak aspects 
of competence are report nursing notes about the client, 
sharing personal matters with clients,and help clients in 
ADL.

Stage III Testing: This phase is the guided 
interview to explore the model development. Testing 
of the variable compassion–in the form of sensitivity to 
the difficulties and pain of others can be in the form of 
helping someone to stay afloat, providing opportunities 
for sharing, and provide full support–seems to give 
effect to the formation behavior to do commitment 
work. However,competence variable and confidence, 
statistically does not affect student competence directly.

Based on interviews with students (P1: Women), it 
is known that, in general, sensitivity to the difficulties 
and pain of patients manifested in the action of helping 
someone to stay afloat, provide opportunities to share 
feelings, build by routine practices. Various class 
discussions provide opportunities for students to 
express their feelings and empathize. Also, P1 states 
that practice in hospitals is needed because even though 
students’ knowledge is good, in reality, the practice of 
caring behavior itself has been carried out according to 
the indicators studied in the guidebook. Students with 
good caring behavior still depends on the nature of the 
patient itself; whether the patient is open or willing to 
express their feelings while being treated.

According to interviews with students (L1: Men), 
the confidence of students in taking action grows because 

they master the memorization of actions contained in 
the textbook, as well as lecture notes, but only a few 
lecturers insert material about how a person student 
foster confidence in carrying out actions. Students still 
often get a rejection from family and patients because 
of the low patient’s trust to the student as a nurse. 
Respondent L1 realize that a nurse is required to have 
moral standards that grow from a humanistic value 
system that respects and wants to care for the welfare 
or health of his patients. However, the central aspect 
that needs to be built is that the student must first make 
changes to his behavior.

Caring behavior is fully developed together from 
aspects of compassion, competence, conscience, 
and commitment. These variables must be owned 
and operated by a student to be able to have good 
caring behavior while caring must be defined as an 
action that aims to provide physical care and pay 
attention to emotions while increasing patient safety7. 
Therefore,caring attitude must be given through honesty, 
trustworthiness, and good intentions at the same time.

Another student’s interview (P2: Women) state that 
lectures should include caring material that following 
the guideline developed by researchers, but at an early 
stage, it should be inserted or integrated in each course. 
Respondents (P3: meeting) stated that the approach 
in conducting nursing care must be purely carried out 
sincerely to help the patient’s healing process, not only 
to make a report on nursing care.

Interviews with students (L2: Men) revealed that 
students expect more examples in the guidebook, 
although they expect more detailed understanding 
in aspects of courage and verbal communication. 
Respondents (L3: Men) stated that self-confidence 
needs to be built by knowing good nursing knowledge 
and being skilled at doing it so that the confidence of 
the family and the patient itself will grow. Discussion 
with the lecturer team emphasized the importance of 
the caring guidebook to be immediately presented as 
a complement to lectures, in addition to be a guide for 
students as well as supporting references for lecturers in 
providing courses so that it can be used optimally.

Conclusion
1.	 The determinant factors that significantly influence 

the formation of caring behavior in students are 
the commitment of students as prospective student 
nurses, nursing knowledge, student interest as 
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nurses, and student levels, as well as the indirect 
influence of gender variables and lecture curriculum.

2.	 The Caring manual book is structured as follows; 
Chapter 1. Introduction; Chapter 2. Definition of 
Caring; Chapter 3. Caring Behavior; Chapter 4. 
Caring of Patients; Chapter 5. Communication with 
Caring; and Chapter 6. Caring Development.

3.	 Compassion variable influences the formation of 
competency, whereas conscience and commitment 
variables do not affect the competence formation, 
while overall compassion, conscience, commitment 
and competence affect the formation of caring 
behavior.
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Abstract
Context: Stress caring for children with autism contributes to weak emotional stability, decreased 
psychological and physiological functions for mothers. Previous research suggests several method that 
mothers use to overcome various problems. The purpose of this study was to determine the coping strategies 
of mothers in children with autism as well as to find out the source of stress and see the response to mothers 
at Sunter children’s growth and development clinic. This study uses a qualitative approach to data collection 
through in-depth interviews. The sample selection technique uses a purposive sampling technique. The main 
informants in the study consisted of 8 mothers and the supporting informants were 2 child caregivers and 2 
therapists. Triangulation used is source triangulation. Data analysis technique is done by content analysis. 
The results of this study found that there are two stressors faced by the mother, namely internal (concerns of 
child growth and development, the future of the child and the lack of knowledge about autism) and external 
(lack of family support, economic and environmental) and there are 3 responses to stress shown, namely the 
response cognitive (dizziness and lack of concentration), emotional responses (disappointed and sad) and 
behavioral responses (shock, surrender and crying). Mothers use both types of coping strategies, namely 
problem focused coping and emotional focused coping in several different ways.
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Introduction
The prevalence of autism continues to increase in the 

world(1).WHO in 2013 estimated the global prevalence 
of ASD to be 1 in 160 children. According to UNESCO 
data, the prevalence of autism sufferers worldwide 
in 2011 was 6 out of 1000 children with autism. This 
prevalence is estimated to represent the average number 
and reported prevalence varies substantially throughout 
the study(2).In 2012 there were 1:88 children those with 
autism and in 2014 an increase of 30% namely as much 
as 1.5% or 1:68 children in the USA have autism(3). In 
Indonesia, the number of autistic sufferers every year is 
estimated to have increased by around 500 people each 
year, and autistic sufferers are more male than female 
with ratio of 4: 1(4).

Many researchers do not yet understand about 
the exact cause of autism but they suspect genetic and 
environmental links that affect autism in children(5).
Autism is the inability to interact with others and language 
disorders (6).Autistic children need greater consideration 
and care compared to children without these conditions, 
thus it is common for parents to be stressed in dealing 
with this(7). According to several studies, mothers who 
have autistic children report emotional condition that 
include mistrust, deep sadness, depression and self-
blame(8–10). These stressors often result in higher levels 
of depression for parents of children with ASD(11).

Several studies have shown coping strategies to 
fortify parents in order to avoid the negative effects 
caused. Lazarus and Folkman (1984) says it is divided 
into two main functions, namely problem focused 
coping which is an individual effort by dealing directly 
with the source of the cause of the problem and 
emotional focused coping which is the behavior in an 
effort to deal with emotional pressures or stress caused 
by the problem at hand(12). Families and parents in these 
conditions desperately need motivation, socio-economic 
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support and abilities(13). Some of the strategies used one 
of them is his own initiative where parents are involved 
in activities that make them happy. Parents usually use 
one or more coping strategies such as active avoidance, 
active rejection, positive thinking and religion(11).

Sunter children’s growth and development clinic is 
one private clinic located in Sunter, North Jakarta. Based 
on the results of a preliminary study, autistic children 
who are currently undergoing therapy at the clinic there 
are still many children who are hyperactive, out of focus 
and tantrums. Every mother shows different responses. 
Such conditions and other conditions may be able to 
suppress the mother that will cause stress and also affect 
the child. Therefore an appropriate coping strategy is 
needed. Based on this, it is important to know the causes 
of stress experienced by the mother and how coping 
strategies carried out by mothers who have autistic 
children.

Method
This research was conducted to understand how 

mothers of children with autism addressing the problems 
that occur in their children at Sunter children’s growth 
and development clinic using a qualitative approach. 
The study was conducted at Sunter children’s growth 
and development clinic in November 2019. The 
sample in this study was between 26 to 35 years and 
has undergone therapy at Sunter children’s growth 
and development clinic for more than 6 months. The 
informants in this study consisted of 8 mothers of autistic 
children who had received therapy for at least 6 months, 
2 caregivers and 2 therapists. Data collection method 
is in-depth interviews. The sample selection technique 
uses purposive sampling. Triangulation conducted was 
triangulation of sources that cross-check the answer of 
infoman mothers of children with autism through their 
caregiver and therapist. Furthermore, the data were 
analyzed using content analysis.

Result
Based on the results of the study found that most 

children are the first children with maternal age ranging 
from 26 to 35 years. Mother’s educational background 
is mostly undergraduate. Almost all mothers work as 
housewives. The last education therapist who worked 
at Sunter children’s growth and development clinic was 
Diploma III and undergraduate in the health sector and 
on average had worked for about 2 years.

Based on the results of interviews conducted, there 
are 2 sources of stressors experienced by mothers with 
autistic children, namely internal stressors and external 
stressors. Besides that, there are 3 responses shown 
by the mother, namely emotional response, behavioral 
response and cognitive response, such as the following 
quotes:

“Because initially the family did not accept ya, 
I’m afraid of my child, how is this child going forward, 
because I still didn’t understand the autisms” �
� (Informant 1)

Identified external stressor conditions namely 
families have not received yet and financial problems. 
As stated by the following informant:

“It turns out that the costs are also not a little 
because many things must be done, certain foods, picky 
and choose ya ma’am”� (Informant 1)

In addition, 4 out of 8 mothers also said that the stress 
was due to community views such as being ostracized 
and underestimated. Like the following quote:

“I also moved his church ma’am, because at 
his church before I felt he was underestimated, the 
neighbors also thought differently from him, sorry for 
that”� (Informant 7)

Meanwhile, there are emotional responses that 
are shown by expressions by some mothers namely 
disappointed and sad. The quote is as follows:

“At that moment it was sad (eyes filled with tears)”
� (Informant 4)

The behavioral response expressed by the mother 
is in the form of a response of shock, resignation and 
crying as a result of the stressor she feels. The following 
quote from one mother:

“Sometimes I even cry and continue pray”�
� (Informant 4)

Some mothers also feel dizzy and lack concentration 
which is a cognitive reaction. The following quote from 
one mother:

“When I found out he was autistic, I came to my 
mind and didn’t focus on doing anything, just in a 
stunned home, thinking “why is it my child? how come 
ya? “I got dizzy”� (Informant 8).
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All mothers use coping strategies in the form of 
problem focus coping nd emotional focus coping in 
dealing with some stressors that occur in the mother, 
namely seeking social support, planful problem solving, 
and confrontative coping.

Some mothers seek social support to find comfort to 
calm situations that can make it no longer bother what is 
happening. Like the following quote:

“If there is anything, I often share stories with my 
husband, thankfully my husband supports and helps 
what is assigned by the therapist to do at home”�
� (Informant 8)

In addition, mothers also carry out planning for 
their children in the future. 3 of the mothers put their 
children into special schools while 5 of the mothers 
put their children into public schools but some used 
accompanying teachers:

“Now he has school, he can already understand a 
little if told, there are teachers who can also accompany 
in the school”� (Caregiver 2)

All mothers deal with problems that occur in children 
by making direct. The effort done is to bring the child to 
the doctor directly and go on a Gluten Free Casein Free 
(GFCF) diet on children. Like the following quote:

“Children who are dieted and not yet dieted are 
clearly visible change, have started to be able to focus 
and listen to instructions, most parents here already 
understand and go on the GFCF diet.”� (Therapist 1)

Meanwhile, for emotional focus coping, there are 
also two ways that are done by the mother, namely self 
control and accepting responsibility.

Based on the results of the interview, the average 
result of mothers doing self-control with gratitude and 
pray. Like the following quote:

“Every night I pray and make sure he prays too, so 
that he is immediately given the will to talk”�
� (Informant 6)

Mothers who have children with autism, 5 mothers 
mentioned that they tried to be patient, sincere and 
aware of their responsibilities. One of the quotes from 
the mother and the therapist’s expression are:

“The average mother here has accepted her child, 
if given the task to train their children at home they also 
want to do.”� (Therapist 2)

Discussion
The number of mothers giving birth to children 

with autism is increasing worldwide(14). This study was 
conducted to identify the stress that occurs in mothers 
with autistic children and their coping strategies in 
overcoming problems that occur by collecting data from 
12 informants. This research found that the mothers of 
autistic children experience almost the same challenges.

The most common concern is that mothers are 
more worried about the future of their children and their 
children’s dependence(10,15). Some things experienced 
by mothers are stigma in society and financial problems. 
Many mothers with autism children will face stigma 
and discrimination in their environment and this stigma 
will have an impact on their well-being(16). Stigma is 
one of the most difficult aspects faced by mothers with 
autistic children(17). Stigma experienced by mothers 
and prolonged occurrence will lead to serious problems 
in mental health(18).Apart from the problem of stigma 
and the influence of the mind due to circumstances 
experienced by children, namely the existence of 
stressful life events from other factors (related to career 
or related to finance)(19).

There are 3 responses to stress in this study which 
were shown by mother namely cognitive response, 
emotional response and behavioral response. In 
cognitive responses, mothers tend to lack concentration 
and dizziness and the response to maternal behavior 
shows responses in the form of shock, resignation and 
indeedis. This is consistent with what was revealed in 
Nasir (2011) which stated that the stress response seen 
from cognitive responses can be seen through chaotic 
thoughts and decreased concentration, as well as the 
behavioral responses shown with patterns of behavior 
such as fear, anxiety, anger, shock and crying(20).

Some research results show that in terms of problem 
solving in parents who have autistic children, most 
parents use two ways, namely problem focus coping 
and emotional focus coping(10,17,21). Coping strategies 
can affect the level of stress experienced by parents and 
also the level of their resilience(22). The results of this 
study indicate that all mothers in dealing with problems 
that occur using both coping strategies,namely problem 
focused coping and emotional focused coping.

Mothers use three strategies to overcome problems 
that occur namely planning problem solving, seeking 
social support and direct effort. Mothers choose problem-
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solving planning by planning the child’s future because 
by doing so the stress level can be less(23). One study 
found that to overcome the pressure of having an autistic 
child, mothers more often sought social support in the 
form of information support and real support (with the 
help of a husband or family)(24). Research that presents 
about one of problem focused coping about direct effort 
is Magnawiyah’s research (2014) which shows that 
parents will bring their children directly to the doctor for 
medical treatment by following routine therapy for their 
children. Other direct efforts undertaken by the mother 
is to adopt a diet (17).

In addition to problem focused coping, mothers also 
use emotional focused coping in handling problems(21).
Dina et al in 2017 describes aspects of self control done 
by mothers in various ways, mothers recognizes that 
the pressure caused by children makes them have to 
control themselves, the behaviors that arise are patience 
and restraint, meditating or praying and sleeping a 
little(25). Another emotional coping strategy is related to 
accepting responsibility. The strategy is able to reduce 
self-threatening situations and more easily adapt to 
stress(26).

Conclusions
Mothers at Sunter’s child growth and development 

clinic use both types of coping strategies in different 
ways namely problem focused coping in the form of 
seeking social support, planful problem solving and 
confrontative coping and emotional focused coping in 
the form of self control and accepting responsibility. 
There are 2 stressors faced by mothers, namely 
internal stressors in the form of children’s growth and 
development concerns, the child’s future and the lack 
of knowledge about autism and external stressors 
in the form of lack of family support, economic and 
environmental. In addition, there are 3 responses to 
stress namely cognitive responses (dizziness and lack 
of concentration), emotional responses (disappointed 
and sad) and behavioral responses(shock, surrender and 
crying).
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Abstract
Changes and disturbances in any human system can be a trigger for the emergence, exacerbation or 
progression of diseases of other organs and systems. This is confirmed by modern scientific works that 
demonstrate the dependence of dental status on background pathology. Considering the fact that biofilm of 
the oral cavity can be a risk factor in maintaining a high degree of activity of the underlying disease, as well 
as the informativeness of oral fluid indices, studies in this direction seems relevant. Aim of the research is 
to study the physical and immunohormonal characteristics of oral fluid in patients with juvenile rheumatoid 
arthritis depending on the duration of arthritis.

Materials and Method: A dental examination was conducted on 65 patients with JRA aged 12-16 years 
(average age 13.55 ± 0.21 years), among whom the debut of arthritis less than 6 years was observed in 32 
patients (49.23%) and more than 6 years in 33 patients (50.77%). Comparison control group (CG) was 15 
almost healthy patients. Dental status was assessed by the intensity of the carious process (DMF-index) and 
the severity of gingivitis (PMA-index). The productive activity of the OF was characterized by the basic 
speed of salivation and saliva viscosity (according to the method of Redinova-Pozdeeva, 1994). The oral 
fluid was analyzed according to the content of hormones (cortisol, ACTH) and interleukins (IL-1β, IL-6, 
TNFα, IL-4, IL-10) in accordance with the duration of arthritis.

Results and Conclusion: It was found that in patients with juvenile rheumatoid arthritis there is a “high” 
degree of caries activity, a “mild” degree of gum inflammation, an imbalance in the pituitary-adrenal axis 
hormones and a state of immunosuppression at the local level. At the peripheral level, marked violations 
are observed in the principle of regulation of feedback “cortisol-ACTH” and signs of immunodeficiency 
according to the levels of interleukins were observed. Identified disorders tend to progress with increasing 
duration of arthritis. These results can be used in the practice of dentists, rheumatologists and pediatricians.

Keywords:  Caries, gingivitis, oral fluid, juvenile rheumatoid arthritis.
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Introduction
In recent years, the diagnosis and treatment of 

pathological conditions of the human body acquires a 
scientifically significant approach from the standpoint of 
comorbidity (pathogenetic interconnection of diseases) 
and multimorbidity (a combination of diseases of various 
origins). As a result of this, in clinical and experimental 
studies, a vector is formed to create models of total risk 
that determine the development of combined pathologies 
of an individual. Such models are based on ideas about 
the risk factors, the etiology and pathogenesis of diseases, 
which are modifiable and amenable for correction. 



2244  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Today, data on association between risk factors and 
major chronic diseases are partially systematized; a 
comorbidity index calculator for general practitioners 
(family doctors) has been developed. The proposed 
models takes into account already diagnosed diseases, 
blood counts, safe norms of consumed products, bad 
habits, physical activity. Unfortunately, these schemes 
lack indicators of dental health, such as the level of oral 
hygiene, the presence of caries and its intensity, the 
pathology of periodontal tissues, and the characteristics 
of the oral fluid. The influence of somatic pathology 
on the state of the dentition is undoubted [1, 2, 3]. At the 
same time, the significance of orofacial diseases in the 
initiation and progression of background pathology is 
less recognized and insufficiently studied. Works in this 
direction is single, however, the presented results allows 
us to consider dental pathology as comorbid [4] and as an 
indicator of the general condition of the body [5].

Oral homeostasis is determined by the characteristics 
of the oral fluid (OF), which, in a certain extent, 
depends on the conditions of the large salivary glands. 
Considering the fact that in some cases indicators 
of OF can be claimed as diagnostic markers, it is of 
much interest to study about the structural changes in 
the salivary glands and their secretion in patients with 
somatic pathology. This is evidenced by the work of 
researchers in which a decrease in the metabolic activity 
of the large salivary glands and the functional ability of 
the hematosalivation barrier against diabetes mellitus[6], 
bronchial asthma[7], and digestive tract pathology[8] 
and a number of other diseases were established. In 
previous experimental studies, we established structural 
changes in the tissues of the parotid salivary glands in 
laboratory rats with adjuvant arthritis[9], as well as during 
methotrexate therapy[10]. In this regard, the clinical and 
laboratory study of the characteristics of OF in patients 
with juvenile rheumatoid arthritis (JRA) is becoming 
relevant. This pathology has an autoimmune character, 
the etiology and pathogenesis are not fully studied and 
it has an aggressive basic therapy (cytostatic drugs 
throughout life) with increased prevalence of major 
dental diseases[11] and the probability of combined 
damage to the salivary glands (Schegren’s syndrome) is 
seen. This disease can progress over the years and lead 
to disability.

Purpose of the study: Aim of the research is to 
study the physical and immunohormonal characteristics 
of oral fluid in patients with juvenile rheumatoid arthritis 
depending on the duration of arthritis.

Material and Method
A dental examination was conducted on 65 patients 

with JRA aged 12-16 years (average age 13.55 ± 0.21 
years), among whom the debut of arthritis less than 6 
years was observed in 32 patients (49.23%) and more 
than 6 years in 33 patients (50.77%). Depending on 
the duration of arthritis, the children represented two 
observation groups. The distribution of the contingent 
by gender was representative. Comparison control group 
(CG) was 15 almost healthy patients.

Dental status was assessed by the intensity of 
the carious process (DMF-index) and the severity of 
gingivitis (PMA-index in modifying,Parma, 1960). The 
productive activity of the OF was characterized by the 
basic speed of salivation and saliva viscosity (according 
to the method of Redinova-Pozdeeva, 1994).

The neurohumoral phase of regulation of the activity 
of large salivary glands was studied in the OF by levels 
of adrenocorticotropic hormone (ACTH) (reagent kit 
“EIA-3647, ACTH” “DRG”, USA) and cortisol (reagent 
kit “Cortisol-IFA-BEST”, CJSC “Vector- Best”, Russia).

The mechanisms of regulation of protective 
reactions at the local level were evaluated by the content 
of pro-inflammatory and anti-inflammatory interleukins 
(IL-1β, IL-6, TNFα, IL-4, IL-10) (reagent kits CJSC 
“Vector- Best ”, Russia).

Statistical analysis was performed by using of the 
statistical program “Statistica 6.0®” (Statsoft®, USA).

Results and Discussion
Studies have shown that the studied parameters in 

patients with JRA had significant differences compared 
with similar ones in healthy children (p <0.001) 
(Table 1).

It was established that in children with JRA the 
intensity of caries corresponded to a “high” indicator 
and an increase in the duration of arthritis progression 
(p <0.001).
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Table 1: Dental status and characteristics of the oral fluid in patients with juvenile rheumatoid arthritis (M ± m)

Indicator, Groups CG Patients with JRA 
(n=65)

Debut JRA less than 6 
years (n=32)

Debut JRA more than 
6 years (n=33)

Caries intensity DMF-index) – 4,87 ± 0,26 3,5± 0,32
5,94± 0,35
р < 0,001

Gingivitis (PMA-index,%) – 8,51±0,87 10,78±1,23
6,72±1,18
р < 0,001

Salivation speed (ml/min) 0,46±0,011 0,21±0,005 0,24±0,008
0,19±0,005
р < 0,001

Oral fluid viscosity (relative units) 2,85±0,08 5,18±0,1 4,6±0,13
5,64±0,13
р < 0,01

Cortisol (ng/ml) 2,81±0,22 8,03±0,61 8,51±0,78
7,56±0,94
р < 0,05

ACTH (ng/ml) 16,91±1,44 10,42±0,76 12,64±1,06
8,27±0,97
р < 0,05

IL-1β (рg/ml) 26,86±0,79 12,97±0,68 16,58±0,73
9,46±0,75
р < 0,001

IL-6 (рg/ml) 14,21±0,27 7,78±0,38 9,31±0,4
6,29±0,51
р < 0,001

TNF-α (рg/ml) 16,93±0,82 8,13±0,52 10,15±0,62
6,17±0,67
р < 0,01

IL-4(рg/ml) 2,31±0,06 1,34±0,07 1,5±0,09 1,18±0,11
IL-10 (рg/ml) 23,43±1,2 5,5±0,29 6,79±0,35 4,24±0,33

p - credibility of differences with an indicator at the debut of arthritis less than 6 years.

The severity of gingivitis by the value of the 
PMA index was noted at the level of “mild degree”. 
With the development of arthritis, the index increased 
slightly, then showed a decrease. This trend is probably 
associated with prolonged anti-inflammatory and 
immunosuppressive basic therapy, which, of course, 
was reflected in the periodontal status. In our case, the 
effect of dental hygiene measures on the possibility of 
inflammation in the gums was minimal, because the 
examined contingent did not have a course on teaching 
the rules for oral care and controlled brushing of teeth.

In patients with juvenile arthritis as a whole, there 
was a decrease in the speed of salivation to the level of 
“hyposialia” and an increase in the viscosity of the oral 
fluid to the level of “adverse”. Changes in indicators 
were more significant with an increase in the duration 
of arthritis, indicating a progressive dysfunction of a 
qualitative nature of the salivary glands.

The increased role of humoral factors in the 
development of dental pathology in patients with JRA 
demonstrated the state of the pituitary-adrenal axis in 
terms of the levels of ACTH pituitary hormones and 

adrenal cortex cortisol. The study of these hormones was 
informative, since the level of cortisol in the oral fluid as 
a whole reflects its content in the blood serum. Unlike 
the indicator in the blood, oral cortisol is considered 
biologically active, since it does not have transport 
proteins [12, 13] and is averaged over a longer period [14].

Analyzing the obtained data on hormone 
concentrations and their ratio, it can be assumed that 
when the time period of the incidence of arthritis is less 
than 6 years, in principle, the regulation of feedback 
“cortisol-ACTH” has less profound changes. With a 
duration of JRA of more than 6 years, the changes were 
more pronounced, which reflected the development of 
impaired functional activity of the endocrine system with 
significant in the occurrence of a pathology of a dental 
nature. Our results were consistent with published data 
on the violation of all forms of metabolism in patients 
with JRA and the difference in the adaptive mechanisms 
of the endocrine glands depending on the duration of 
rheumatoid arthritis [15].

A comprehensive assessment of the cytokine 
profile made it possible to establish that the levels of 
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pro-inflammatory cytokines in patients with JRA at the 
local level were significantly different from the same 
in the control group (p <0.001). Children with arthritis 
debut more than 6 years, the IL levels were significantly 
lower in comparison with arthritis patients less than 
6 years. This indicated about progressive mucosal 
immunodeficiency as a result of depletion of the 
functional activity of immunocompetent cells, including 
salivary gland cells, with an increase in the duration of 
the rheumatoid process.

Conclusion
Studies have shown that patients with juvenile 

rheumatoid arthritis suffer from caries of a «high» 
degree of activity and gingivitis of mild severity. At the 
peripheral level, marked violations are observed in the 
principle of regulation of feedback “cortisol-ACTH” 
and signs of immunodeficiency according to the levels 
of interleukins were observed. Identified disorders 
tend to progress with increasing duration of arthritis. 
These results can be used in the practice of dentists, 
rheumatologists and pediatricians.
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Abstract
Objective: Idiopathic scoliosis is defined as a lateral curvature of the spine present in the adolescent age 
group with a higher incidence in females. There is a close relationship between curve progression and rapid 
(spinal) growth during puberty. The goal of this study was to determine the predictive value of Axial Trunk 
Rotation (ATR) less than 15° in pre-menarche girls and prevention of curve progression before the skeletal 
maturity.

Method: A total of 100 premenarcheal girls aged 6 to 13 years were screened using Adams forward bending 
test (FBT) and their ATR was assessed by scoliometer and pain was recorded by numeric pain scale. Scientific 
Exercise Approach to Scoliosis (SEAS) was administered to cases with high risk for scoliosis which were 
followed for 3 months.

Results: 6 girls in the age range of 10 to 12 years found at high risk for scoliosis with thoracic scoliotic curve 
ranging from 5° to 7°. 3 girls out of 6 reported pain. There was a statistically significant difference between 
pre and post SEAS ATR with a p value of <0.001,but scores for numeric pain scale showed insignificant 
results with a p value of 0.175.

Conclusion: The study raised awareness about scoliosis among parents, students and teachers.

Keywords:  Idiopathic scoliosis, pre-pubertal girls, scoliometer, radiography, SEAS.
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Introduction
Idiopathic scoliosis (IS) isa three-dimensional 

abnormality or lateral curvature of the spine and trunk 
with a multitude of underlying factors.1 The factors 
concerned in the progression of the curve are gender, 
growth potential and degree of curvature when scoliosis 
is first identified.2,3 In Asian countries the prevalence 

rate of idiopathic scoliosis is about 0.4% to 7% among 
adolescents.4-12 The epidemiology of scoliosis has 
geographical disparity and hereditary dissimilarities 
that may add differences in prevalence rate of scoliosis. 
Scoliosis screening is presently carried out in 15 states in 
the United States and in the South Africa, Middle East, 
Sweden and some parts of Japan.13-17 Many studies have 
indicated the lower axial trunk rotation in boys than in 
girls.18-20 The decades of research show that detection 
of IS in early stages favours its effective treatment 
and arrests its progression further and therefore it is 
advocated to carry School Scoliosis Screening (SSS), 
using FBT and scoliometer as an effective means for 
early recognition when conservative treatment is more 
productive and successful.21 If left untreated during 
active and rapid growth period, IS may worsen and can 
lead to massive spinal deformity.22-24 Scientific exercise 
scoliosis approach (SEAS) is a customized scoliosis 
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exercise programme for all conservative conditions; 
stand independent in low medium degree curves in 
growth to decrease the risk of bracing.25

Materials and Method
A Prospective clinical study was conducted through 

SSS in four regions of Dakshina Kannada-Karnataka, 
India. The five primary schools (PS) were randomly 
selected and invited to participate in this study. Five PS 
had 1140 girls in the age group of 6 to 13 years. A total 
of 100 pre menarche girls were randomly selected and 
20 girls were selected randomly from each school by 
chit system for pilot study (Phase I).Informed consent 
and accent were obtained from the parents and students 
respectively.

Study Procedure:

Phase II: The participants were screened in secured 
classrooms. Physical examination was carried out and 
students with altered gait pattern and other deformity 
were excluded from the screening. The Body Mass 
Index (BMI) of each participant was measured. Each 
participant was assessed by using the Adam’s Forward 
Bending Test (FBT) and a scoliometer, and the spine 
was observed in the anterior, posterior and lateral view to 
measure any hump. The Scoliometer wasused to measure 
the ATR at thoracic, thoracolumbar and lumbar region. 
The girls with ATR of 5° or more were considered a high 
risk group and were called for radiographic evaluation.

Phase II: SEAS a specific active self-correction 
technique was administered on individual basis to 
the 6 high risk girls and incorporated into functional 
exercises to improve the stability of the spine in active 
self-correction technique and to train the neuromotor 
function to stimulate the reflex of self-corrected posture 
during daily activities. The procedure was performed for 
20 minutes/day for 3 months.

Results
11 girls out of 100 were found high risk and referred 

for further radiographic evaluation (Figure 1a). 6 were 

found positive with thoracic scoliotic curve of 5° in four 
girls and 7° in two girls (Table 1). All the 6 high risk 
girls were in the age range of 10 to 12 years (Table 2). 
One girl among 5° degree thoracic scoliotic curve and 
both the girls with 7° degree of thoracic curve reported 
pain (Table 3). The mean BMI of positive cases was less 
than that of negative cases (Figure 1b). The SEAS effect 
showed a significant reduction at the end of 3 months of 
intervention but there was no significant reduction in the 
numerical pain scale in the positive cases (Table 4).

Table 1: Frequency of scoliotic curve.

Frequency Percentage
5 Degree 4 4.0
7 Degree 2 2.0
Nil 89  89.0
Suspected 5 5.0
Total 100 100.0

Table 2: Age wise distribution of scoliotic curve.

Scoliotic Curve
Total

Negative Positive

Age

6 4 0 4
7 12 0 12
8 23 0 23
9 9 0 9
10 13 1 14
11 17 2 19
12 7 3 10
13 9 0 9

Total 94 6 100

Table 3: Distribution of pain among high risk cases.

Frequency Percentage
Back Pain while bending down 
Prolonged sitting and while 
carrying School bag pack.

3 3.0

No pain 97 97.0
Total 100 100.0
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Table 4: Effect of SEAS on ATR and Numeric pain scale

Paired Differences

t df Sig. (2- 
tailed)Mean Std. 

Deviation

Std. 
Error 
Mean

95% Confidence Interval of 
the Difference

Lower Upper

Pair 1 baseline ATR in degree - post 
intervention ATR 1.3333 1.0328 .4216 .2495 2.4172 3.162 5 .025*

Pair 2
Pre intervention pain (Numeric 
Pain scale) - post intervention 
pain(Numeric Pain scale)

1.3333 2.0656 .8433 -.8344 3.5010 1.581 5 .175

*p value<0.05 in ATR is statistically significant.

Figure 1a: Number of girls referred for radiographs out of 100 screened, Figure 1b:The normal cases had 
higher Body Mass Index (BMI) than cases with high risk scoliotic curve.

Discussion
Idiopathic scoliosis can develop before skeletal 

maturation and failed early detection or treatment can 
worsen the deformity in later life. Hence, an approach to 
early detection, SSS is considereda favourable in terms 
of the cost-effectiveness.26,27 Europe has different kinds 
of legislations and policies for SSS. The united kingdom 
and Poland does not have SSS under the gambit of their 
national policies, while SSS is provided on voluntary 
basis in Spain, Israel, Turkey, Greece, Bulgaria and 
the Netherlands.28,29 The purpose of SSS is to discover 
scoliosis at an early degree such that potential cases 
could be intervened managed conservatively.30-33 25% 
of girls (aged <13 years old) with an ATR ≥ 7° were 
found to have spinal curve below 10°or spine in a straight 
line.34 Recent study conducted in Malaysia on female 
population proved remarkable results on screening 
programme to detect the early positive predictive value 
of scoliosis using scoliometer.35 Screening programme 
with FBT techniques are associated with higher referral 
rate and lower precision values in identifying the scoliotic 
curve,36 therefore the addition of advanced tool, such as 

scoliometer is recommended. The students suspected to 
have scoliosis on screening are to be ruled out clinically 
by further diagnostic assessment.28 The measurement of 
scoliosis proved to be 100% sensitive and 47% specific 
for 5° curve whereas 7° curve shows 83% sensitivity and 
86% increased specificity.37

In the current study, the overall prevalence rate in 
pre menarche girls in school screening was 6%.This 
study showed potential scoliosis cases in the age group 
of 10 to 12 years with ATR less than 10°. The prevalence 
rates for 10, 11 and 12 years old were 1%, 2 %,3% 
respectively. Wong et al., 2005 reported the prevalence 
rate in girls increased progressively from 0.24% between 
the ages of 9 to 10 years, 1.37% and 2.22% between the 
ages of 11 to 12 years and 13 to 14 years, respectively.5 
The prevalence rate for 10, 11, 12 year old girls with 
5° curve was (8.33%, 12.5%,16.6%) respectively and 7° 
curve for 10,11,12 year old girls were (33.33%). In our 
study prevalence rate was increasing with the age group. 
Yong et al., 2009 found prevalence rates for the 10, 11 
and 12 year old girls as(1.37%, 0.58% and 0.21%)for 
ATR>10°.6 All the curves seen in the present study were 
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small curves and at right thoracic level. These findings 
are in consistent with the study from chongming island 
(china), with thoracic curves towards right side in 
60.3% cases.12 75.5 %of thoracic curves were towards 
right side in a study in Greece.38 In Finland, Nissinen 
et al., 1993, showed that the most common curves were 
at the thoracic area.39 The body mass index (BMI) in 
scoliotic children was lower than in the normal children 
in several studies40-42 and similar trend in BMI was 
seen in the present study. The ATR had a significant 
improvement after SEAS intervention in this study and 
the results were similar to Negrini et al., who showed a 
decrease of 0.67o in ATR in SEAS group as compared 
to an increase of 1.38° in non-specific physiotherapy 
alone group.43 There was no improvement in the pain 
scale, pre and post SEAS at 3 months in the current 
study. The participants and their parents however have 
been briefed about home continuation SEAS programme 
with 3 monthly assessment. Based on the results from 
phase I, we calculated a sample size of 600 pre menarche 
girl students for next phase of study. The study is under 
progress currently and shall be made public as soon as 
it completes.

Conclusion
This study raises awareness among parents, teachers 

and students about the early detection and management 
of idiopathic scoliosis. We recommend SSC for 
early detection of such cases for timely conservative 
management.
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Abstract
This article focuses on religion and spirituality regarding People Living with Human Immunodeficiency 
Virus (PLWH) in Nigeria. Specifically, the paper x-rayed the situation of HIV epidemic in Nigeria, followed 
by the impact of religion and spirituality on PLWH and finally the possible solution that can help to reduce 
the prevalence of the disease, as well as improve care and support of PLWH in Nigerian community settings.
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Introduction
HIV epidemic is still a serious health challenge 

that demands serious attention. Presently, Sub-
Saharan Africa accounts for 66% of all people with 
HIV infection1 while 9% of PLWH globally are from 
Nigeria.2 Moreover, about 3.3 million people live with 
HIV with a 3.6% adult HIV prevalence rate.3 However, 
the Nigerian, Government is making tremendous effort 
to avert this epidemic through Anti-Retroviral (ARV) 
drug treatment. Nonetheless, less than 50% of PLWH 
in Nigeria are being diagnosed and treated to enhance 
their quality of life, reduce opportunistic infections 
and impact of HIV transmission in the community.4 
Studies have shown that the causes of stigmatization 
from members of the society that results to serious 
depression and anxiety among HIV-infected persons.5 In 
addition, studies have also demonstrated that religious 
and spiritual care, coping skills and social support 
can be used as a mediator of perceived symptoms of 
stigmatization effects and improve health among those 
infected with HIV.6

Religion and spirituality reflects social support 
and thus can be employed as alternative and holistic 
treatment for PLWH.5 Religion and spirituality can be 
a key role in both HIV infection prevention and care 
of PLWH within their community and congregation. 
Religion has been defined as the formal, institutional and 
outward expression of the sacred and has been measured 
by importance of religion, belief in God, religious 

attendance and prayer/meditation.7,8 On the other hand, 
spirituality includes the internal, personal and emotional 
expression of the sacred and is often assessed by 
spiritual well-being, peace/comfort derived from faith 
and spiritual coping.9 Previous studies revealed that an 
intensified religious and spiritual action is associated 
with less psychological distress, social functioning, 
greater energy and will to live, better cognitive 
functioning and feeling that life has improved since HIV 
diagnosis.10,11 Nevertheless, religion and spirituality can 
also worsen outcomes because of likely belief on their 
religion faith and rejection of antiretroviral therapy and 
because of views of HIV as punishment from God for 
sinful lives. This paper tries to point out the existing 
knowledge regarding on religion and spirituality as it 
related to the roles religiosity and spirituality play in 
PLWH in Nigeria. Furthermore, the paper reviewed the 
negative impact religion and spirituality has on PLWH 
and finally the possible solution that can help to reduce 
the prevalence of the disease, care and support of PLWH 
in Nigerian Community settings.

The Bane of Religion and Spirituality among 
PLWH: The religion of a patient can affect the way 
he/she perceive health and disease and association with 
others.12,13 Many spiritual patients strive to meet some 
religious needs related to their disease and failure to 
meet these needs may influence the type of life they 
live.14 In addition, the form of spirituality (negative or 
positive) embraced by a patient may have a precarious 
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influence on the condition of the disease as revealed 
in earlier research.15,16 Moreso, when a patient feels 
punished and abandoned by a higher power is termed 
negative spirituality and the feeling and believe that God 
loves and forgives them despite their shortcomings is 
positive spirituality.17 Patients may embrace negative 
spiritual/religious beliefs in preference to conventional 
treatment that may be detrimental to health-seeking 
behaviors, treatment adherence, survival and quality 
of life.18 Previous researches have also showed that 
religion and spirituality may have a hurtful effects on 
HIV patients banished from their religious organizations 
because of the humiliation/misjudgment connected with 
being HIV-positive.19,20 Some religious leaders and 
organizations have reacted with upright judgments and 
disapproval for people with HIV that have self-conscious 
behavior change.21 Messages from the pulpit about sin 
and a ‘bad death’ due to AIDS have been common.22,23 
In an investigation of religious leaders in Nigeria.24 
establish that 54% of Christian leaders assumed that 
AIDS had been sent by God as a specific punishment for 
sexual license; a further 20% thought that it was a divine 
punishment covering other transgressions. Among the 
Muslim leaders, 68% claimed that it was wholly a divine 
punishment.24 Despite these inadequacies, religion and 
spirituality has been characterized to promote acceptance 
and support for greater well-being of people living with 
HIV.

The Place of Religion and Spirituality in the Lives 
of PLWH: In Nigeria, religion and spirituality connects 
people of different races, class and nationality together, 
including PLWH. In addition, religious principles and 
exercises are entangled in the activities of the people 
and the leaders of churches, mosques and other religious 
communi ties play influential roles in determining the 
attitudes, opinions and behaviors. Researchers have 
shown that a religion/spirituality can assist PLWH in 
adoption of protective health behaviors.10,25-34

In Nigeria, religious institutions are spread 
throughout the country and have the capacity to reach a 
large number of people. The perception of HIV patients 
about their health, disease and interaction with relative, 
friends and neighbours can be determined by the way 
their religious and spiritual belief influences them.35,12 
Inspite of the hilarious effect of religion and spirituality 
on PLWH, some scholars have suggested that religious 
and spiritual influences can contribute immensely to 
high level of satisfaction with life in PLWHA.34 Even 
more,36 investigated the views and live experiences of 

men living with HIV/AIDS and suggested that religions 
such as Catholicism can promote acceptance and 
support for greater well-being of men living with HIV/
AIDS. In addition, religiosity may become noticeable 
in the patients attitudes, religious services participation, 
improved religious beliefs which will show in the patients 
personal actions such as prayer. Positive relationship 
between religiosity and well-being in PLWHA is 
based on religion providing the basis of social support, 
recovery of meaning in life and a coping mechanism.37,38 
Therefore, since religion and spirituality could 
improve the adoption and practice of protective health 
behaviors39, religious and spiritual-based HIV/AIDS 
prevention programs are assumed to be an effective way 
to decrease the prevalence of HIV/AIDS by encouraging 
harmless and less HIV risky behaviors. With this in 
mind, many religious organizations are getting involved 
in HIV/AIDS prevention education programs and are 
likely to be more effective in preventing the spread of 
HIV/AIDS.40

Conclusion
This paper presents a perspective on the state of 

knowledge on religion and spirituality regarding People 
Living with Human Immunodeficiency Virus (PLWH) 
in Nigeria. In Nigeria, religious institutions are spread 
throughout the country and have the capacity to reach a 
large number of people. The perception of HIV patients 
about their health, disease and interaction with relative, 
friends and neighbours can be determined by the way 
their religious and spiritual belief influences them.
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Abstract
Sparganosis is a zoonotic disease caused by the spargana (larvae) of Spirometra sp. (Diphyllobothriidae). 
Snakeare particularly important intermediate hosts for the transmission of this parasite in Asia especially 
Indonesia. However, their role for sparganosis in javan spitting cobra (Najasputatrix) is unrecognized. This 
study aimsto investigate the infection of cobra snakes with Spirometra tapeworm in Banyuwangi, Indonesia 
where several local sellers have been identified recently sold snakes meat for culinary purposes. A total 
of 37 cobra samples were bought from a localseller and euthanized. Then, continued with necropsy and 
parasitological examination. The result founds 71 plerocercoids within muscular and subcutaneous tissues and 
the prevalence were recorded at 56,7%.Our finding is the first identification confirmed record of Spirometra 
tape worm in javan spitting cobra in Indonesia. Since snakes are often a component of mammalian diet, 
they can be a source of Spirometra tapeworm infection in human and Indonesian wildlife. However, further 
studies are needed to investigate the prevalence ofinfection in other reptiles and amphibian hosts.
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Introduction
Sparganosis is a food and water-borne zoonotic 

disease caused by spargana (the infective stadium) of the 
Spirometra sp. tapeworm (Diphyllobothriidae). Most 
research regarding sparganosis has been conducted in 
Asia, especially in mainland China where sparganosis 
is a serious threat for public health.1,2 However, 
sparganosis reports are still little known in Indonesia. 
This tapeworm is transmitted to humans in the following 
ways such as swallowing an infected copepod in natural 

water, consumption of insufficiently cooked amphibians 
(frogs or tadpoles), snakes, birds, or even mammals 
such as rodents and pigs and by poulticing the skin or 
eyes with a split frog. The clinical manifestation of 
sparganosis includes ocular, subcutaneous, oral and 
maxillofacial syndromes and it may sometimes be fatal 
not only in humans but also animals.3

Intermediate hosts for Spirometra tapeworm such 
as amphibians and reptiles, are already considered 
important wildlife for parasite transmission in Asia.2,3In 
Indonesia, the only two cases of infected reptiles, in 
oriental rat snakes (Ptyasmucosus) and Indonesian 
bronzeback snakes (Dendrelaphispictus), have been 
recorded in Sidoarjo City and Mojokerto City with high 
prevalence.4,5 The parasite first intermediate hosts are 
copepods (Cyclops sp.), planktonic crustaceans in which 
procercoids (the first larval stadium) develop. The second 
intermediate or paratenic hosts can be vertebrates, such 
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as amphibians, reptiles, birds, or mammals (including 
rodents and human).3 Procercoids then develop into 
plerocercoids (the larval infective stadium) which settle 
in organs and tissues of intermediate hosts.

The life cycle of Spirometra sp. may also include 
paratenic hosts, in which plerocercoid or commonly 
known as spargana once more settle in the tissues 
after passing through the intestinal wall.6 However, 
these hosts are not necessary for the completion of 
Spirometra tapeworm life cycle. Therefore, knowledge 
of the Spirometra sp. life cycle is stilllimited. Adult 
Spirometra sp. reproduces mainly in the intestinesof 
felids and canids such as the Eurasian lynx (Lynx lynx) 
and wolf (Canis lupus) which parasite eggs are shed 
with animal feces.7 The high prevalence of sparganosis 
in Asia may be related to the local dietary habit, where 
snake is regarded as popular and nutritious culinary.8 
In Indonesia, about half of the local restaurants provide 
wild-caught snakes which used for culinary purposes. 
Moreover, the worse matters, many people enjoy eating 
half cooked or even completely raw meat, skin and gall 
bladder of snakes, without considering the high risk of 
infection by parasites.4,5 Based on the high prevalence 
of sparganosis and the unhealthy habit of eating 
snakes in Indonesia, we conducted this study to further 
understand the prevalence of saprganosis occurrence 
in Najasputatrix snakes which commonly sold in local 
restaurants. The aim of our study were to assess the risks 
of human spargana infection caused by the consumption 
of wild-caught snakes and provide scientific foundation 
for preventing sparganosis transmission from animals to 
humans.

Materials and Method
A total of 37 living Najasputatrix snakes were 

collected from local seller in Banyuwangi City, East 

Java Province, Indonesia (114.369227 Longitude and 
-8.219233 Latitude) then euthanized and necropsied. 
The presence of spargana in snakes was examined 
according to the following method.9 Briefly, the snakes 
were euthanized using ethyl-ether anesthesia, weighed 
and skinned. The muscles and subcutaneous tissues were 
carefully observed for the presence of spargana by eyes. 
Then, the spargana were removed from the muscles or 
subcutaneous tissues and put in a Petri dish containing 
physiological saline to observe their movement. The 
number of spargana collected from each infected snake 
were counted to estimate the intensity of sparganum 
infection. Identification of the larval infective stadium 
(plerocercoids) in wet preparation using carmine 
staining and clearing with glycerin then examine using a 
light microscope with a magnification of 40x and 100x.

Results
Based on examination results, 21 snakes were 

positive infected with larvae of Spirometra tapeworm 
or called spargana with the total prevalence of 56.7%. 
Moreover, a total of 71 spargana were collected in 
this study which divided into 47 (66.1%) sparganain 
muscular and 24 (33.8%) spargana were found in 
subcutaneous tissues of Najasputatrix snakes. Spargana 
were macroscopically identified as flat, thin and white 
colored with ribbon-like structure. Those spargana 
frequently founds in groups in almost all parts of 
muscular and subcutaneous tissues (Figure 1). The 
spargana average length is +12cm, with +0,3cm body 
width. Microscopy examination using carmine staining 
method shows segmented body and mouth-like shape at 
the top of anterior side (Figure 2). Therefore, the results 
of microscopic observation were confirmed plerocercoid 
larvae of Spirometrasp. or spargana.

  
A                                    B

Figure 1. Spargana (plerocercoids) of Spirometra tapeworm located in 
(A) muscular and (B) subcutaneous tissue of Najasputatrix. Arrows point to spargana
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Figure 2. Photomicrograph of spargana from Najasputatrix. 
(A) anterior side and (B) posterior side using carmine staining (100x magnification).

Discussion
Najasputatrix or commonly known as javan spitting 

cobra snake was strongly associated with wetlands, where 
they can most likely become infected with procercoids 
by swallowing water copepods or consuming amphibians 
such as wild frogs.10Moreover, they can be hunting 
living prey upon by several species of mammals and 
birds that are known to occasionally eaten by reptiles.11 
This report also confirms the role of reptiles as parasite 
transmitters in Asia and reveals additional routes of 
sparganosis transmission in Indonesian wildlife. Further 
studies are recommended to provide a deeper explanation 
of the role of non-mammalian hosts in the spread of 
Spirometra sp. in the natural environment. Spargana of 
Spirometra tapeworm can parasitize humans and result 
in sparganosis, which is an important zoonotic disease. 
Sparganosis mainly occurs in east and south Asia, but 
has been reported in several countries worldwide,12 
including Europe, America, Africa and Australia.13 In 
Indonesia and China, there are similar cases of human 
sparganosis which caused by eating rawmeat of snakes 
and frogs, drinking snake blood and swallowing snake 
gall bladder.14 In addition, the risk of Spirometra 
transmission may contaminate food in the process of 
cooking snake meat through improper cooking method.

Consuming the meat, viscera, or blood of animals 
(e.g., frogs, snakes, pigs, mice and birds) in an improper 
way may be an important means of acquiring sparganosis. 

In addition, ingesting copepods in natural water could 
also cause human infection. Therefore, attention should 
be given to sparganosis transmission caused by drinking 
unboiled water from the fields or other unhealthy water 
sources.15 Moreover, it is necessary to strengthen food 
safety inspections of restaurants which provides snake 
meat. It should be emphasized that all restaurants provide 
only the meat of farmed snakes or frozen snake meat 
to the customer, in order to reduce the risk of human 
sparganosis.

When humans are infected by plerocercoid, 
commonly known as spargana, the larvae can perform 
visceral migration, infect many tissues and shows several 
clinical signs. Spargana has been reported to migrate 
into subcutaneous tissues and peripheral muscles such as 
abdominal walls, lower extremities, scrotums and chest 
walls. Subcutaneous sparga nosis is the most common 
form among type of sparganosis in humans.16 Under the 
skin, the lesions look like rubbery and irregular lumps 
or nodules of 1-2 cm long that resemble a lipoma or 
fibroma, while causing itchiness, inflammation and 
pain. Some infected patients have had chronic forms and 
sometimes, the nodules can switch from one tissue to 
another.17 The larvae of Spirometra tapeworms are very 
soft and thin, therefore, if people who process snake 
meat do not closely examine them, they will conclude 
that snake meat is in a condition of proper hygiene and 
is safe to serve as culinary products. Our study also 
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shows that javan spitting cobra snake meat is confirmed 
to be having a role in sparganosis transmission, which is 
related to human sparganosis.

Conclusion
Sparganosis has become one of the important human 

food and water-borne parasitic diseases in Indonesia. In 
this study, it was found that the spargana infection rate 
in wild javan spitting cobra snakes sold in agricultural 
product markets in Banyuwangi City, East Java Province 
was high and that the sparganainfection originating from 
other snake species is considerable. Lifestyle and eating 
habits that may result in a sparganosis were identified 
in Banyuwangi City. Therefore, it is necessary to 
strengthen food market management, to ban the sale of 
wild snakes and to promote public health education in 
order to prevent the transmission of this parasitic disease.
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Abstract
Increased strength in adult men is very important. It is critical to optimizing physical fitness and avoiding 
injury. Strength is a fundamental ability that must be trained along with other abilities so as not to become 
counterproductive. This report informs that strength training is very influential to the physique, especially 
in the musculoskeletal functioning for adults healthy men. Strength training also has an impact on physical 
activities that are good for the soul and helps fight disorders such as anxiety and depression for adults men. 
Increased strength in adult men is very important. It is critical to optimizing physical fitness and avoiding 
injury. Strength is a fundamental ability that must be trained along with other abilities so as not to become 
counterproductive. This report informs that strength training is very influential to the physique, especially 
in the musculoskeletal functioning for adults healthy men. Strength training also has an impact on physical 
activities that are good for the soul and helps fight disorders such as anxiety and depression for adults men. 
Dominant capacity is the conditional capacity where motor performance requires a higher contribution. Most 
of motor activities require optimal performance of at least two qualities of the three listed. The development 
of one of the three conditional capacities must take place in a methodical way since it directly or indirectly 
affects the others. Thus, the key to increasing strength in adult men is routine motor training in a structured 
and methodically educated routine.
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Introduction
We will highlight a broader picture of strength 

expressed by the skeletal muscle system in fit and healthy 
human beings[1]. Later we will also see how mechanical 
forces are necessary for men to perform their everyday 
functions, from the simplest to the most complex and 

deepen the role of the strength to better understand the 
reasons for and causes of our movements[2]. There are 
three conditional abilities of a person, namely resistance, 
strength and speed. The development of this ability 
counteracts the decline in muscle mass, otherwise 
often called sarcopenia and prev ents muscle injuries 
in adult men. Intramuscular coordination is useful for 
athletes who have high endurance and who benefit 
from alternating recruitment or even desynchronization, 
allowing greater recovery for muscles that do not 
contract. Research also shows that intensification 
techniques are the best practice. There are divisions in 
the context of strength. The first is maximum strength, 
that is the highest strength that can be expressed by the 
nervous-muscle system voluntarily with contraction. 
The second is fast strength, that is the capacity of the 
nervous-muscle system to overcome resistance with a 
high level of contraction[3].
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Material and Method
An important factor to consider is the possible 

presence of hypertension that can seriously present an 
impediment to such training since loads very close to 
the ceilings determine an increase in blood pressure due 
to the Valsalva maneuver (exhalation to closed glottis), 
which inevitably occurs when almost maximal loads 
with low repetitions are applied; this leads to an increase 
in chest pressure and a reduction in the flow of venous 
blood to the heart[4]. This condition is established 
especially during exercises involving large muscle 
masses such as squat. This happens because it tends to 
unconsciously increase the intra-abdominal pressure in 
order to protect the vertebral column from the stress[5].

For athletes who are periodically subjected to 
medical checks or to those who are constantly monitored, 
it is of crucial importance to cycle and periodize their 
workouts and to always introduce a less long rest period 
before the maximum strength cycle[6]. A question too 
often brought up concerns the optimal number of series 
and repetitions in the cycle dedicated to maximum 
force. Several studies agree that there is no substantial 
difference between the 3- and 5-series-per-exercise 
cycles. As such, it is important to perform a low number 
of repetitions strictly within the 4-to-7-stroke range with 
doubles and singles.

Predominantly eccentric trainings, like those of 
the negative ones, represent a very powerful means of 
development of maximum force. With this training it is 
possible to brake loads of even 120–130% of 1RM. It 
should not, however, be carried on for more than 2 or 
3 weeks so as not to overload the connective structures 
excessively[7]. Plyometric trainings can also be useful 
for increasing maximum strength, provided that the 
same rules are observed for negative repetitions. Both of 
these method overload both the musculoskeletal system 
and the central nervous system[8].

Finding and Results
There are studies showing that the findings of this 

topic are very familiar and it is not surprising that these 
athletes always represent the “strongest” sports class 
with greater abilities. Maximum strength is one of the 
biggest mistakes an athlete can make[9]. If you want to 
achieve a high level of clear muscle growth and create an 
impressive physical structure, then you need to push hard 
and lift weights to strengthen your muscles and joints. In 
this way, improvements to posture and endurance can 

be achieved and the risk of spinal column pathology 
such as hernia in the abdominal and back muscles can 
be avoided[10]. This also has an impact on increasing 
heart contractile capacity and coronary spraying at rest. 
Sportsmen have not only lower heart rates than people 
who do not move but also lower susceptibility to sudden 
changes in pressure; in addition, the circulatory system 
becomes more elastic and has better venous return 
because of greater efficiencies of the muscles.

Physical activity is also good for the soul and useful 
for fighting disorders such as anxiety and depression. 
In fact, it contributes to the release of two important 
types of neuromediators, namely acetylcholine and 
endorphins. These are molecules that produce sensations 
of analgesia and well-being as well as properties that 
lead to the definition of the happiness hormone[11]. The 
results of research conducted on breathing exercises 
prove that a number of trainings given to clients are able 
to increase the strength of breathing muscles[3].

The increase in strength is not exponential; its 
growth is therefore not always linear over time. If this 
were not the case, in a few years any power athlete would 
be able to practice biceps curls with 200 kg dumbbells. 
Unfortunately, it does not go that way. In strength 
training we must intervene gradually and, in any case, 
within human limits, set realistic long-term goals that 
are achievable[13].

Discussion
The various kinds of strength mentioned above 

include maximum force, explosive power, resistance 
to explosive power and muscle endurance, which 
can be classified according to biological principles[4]. 
This power can be classified by considering both 
neuromuscular aspects, which function to modulate 
tension and metabolic aspects, which determine its 
duration. Therefore, maximum strength and explosive 
strength are characterized by neurogenic factors, while 
resistance to explosive forces and muscle resistance are 
characterized by metabolic factors[5]. Strength, speed 
and endurance are the main requirements for successful 
performance[6]. Dominant capacity is the conditional 
capacity where motor performance requires a higher 
contribution. Most motor activities require optimal 
performance of at least two qualities from the three 
listed. The development of one of the three conditional 
capacities must be carried out methodically because it 
directly or indirectly influences the other[7],[8].



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2265

Cyclists cannot think of winning the final sprint if 
they are not trained, volleyball players cannot think of 
jumping higher if they have not increased their strength 
and body builders cannot think of developing further 
hypertrophy if they have not been through power 
training[8]. Among the three types of strength, maximum 
strength is the first to be trained. After having this 
quality increased, one can start working on another type 
of power with adequate training. Maximum strength 
can then become explosive strength and endurance or 
turn into hypertrophy[19]. Maximum strength increase 
occurs first with adaptation and modification at the 
nerve system level and morphological transformation 
and eventually reaches hypertrophy. Most likely, neural 
adaptation acts at both the central and peripheral levels; 
this is determined as a final result. This modification 
will provide possibilities to immediately recruit a very 
high number of muscle fibers and trigger all the blasting 
processes by force[9].

Changes in nervous system level will ensure 
increases in intramuscular and intermuscular 
coordination with energy savings as the result as well 
as increases in the speed of the implementation of a 
movement[21]. Small loads can produce high outcomes 
through speed, but using low loads and high repetitions 
is sub-optimal because in such a training situation, the 
alternation of the recruitment of motor units comes into 
play, in which case it does not lead to the improvement of 
strength[1]. Higher loads, on the other hand, will provide 
greater supercompensation. If optimal muscle tension is 
not achieved, there may be no increase in the strength 
produced. Training method to increase maximum 
strength vary and include repeated effort method: series 
method, pyramidal method, dynamic method, maximal 
effort method, static or isometric stress method and 
contrasting method[10]. The latest findings reviewing 
articles that show that exercises that are carried out 
slowly and gently can reduce the risk of even simple 
exercises if done incorrectly can cause joint pain and 
muscle tension aimed at improving male posture[17].

The method above are the result of a study which 
combines well with performance sports[2]. Strength 
training for advanced bodybuilders or fitness practitioners 
aims to increase the reception capacity of motor units, 
thereby usable in mesocycles for hypertrophic purposes. 
This is principally the characteristic to building 
strength[7].

Conclusions
Dominant capacity is the conditional capacity where 

motor performance requires a higher contribution. Most 
of motor activities require optimal performance of at 
least two qualities of the three listed. The development 
of one of the three conditional capacities must take 
place in a methodical way since it directly or indirectly 
affects the others. Strength is a fundamental ability that 
must be trained along with other abilities so as not to 
become counterproductive. It serves as a starting point. 
A cyclist cannot think of winning a final sprint if he 
has not trained his strength, a volleyball player cannot 
think of jumping higher if he has not trained his strength 
and a bodybuilder cannot think of developing further 
hypertrophy if he has not trained his strength. Thus, 
the key to increasing strength in adult men is routine 
motor training in a structured and methodically educated 
routine.
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Abstract
The predominance of intense stroke consistently increments from year to year. Ideal taking care of the 
executives was required to upgrade the standard of taking care of. ROSIER (Recognition of Stroke Inside 
the Emergency Room), this strategy is an evaluation that is utilized to distinguish and intercede quickly 
in patients with acutee stroke. The motivation behind this investigation was to break down the ROSIER 
method in overseeing acutee stroke in the Emergency Room(ER). The examination configuration was 
an observational investigation. Right now an example of nurses, doctors and patients in the ER PKU 
Muhammadiyah Gamping Hospital. The instrument utilizes surveys and perception sheets. Engaging 
investigation and connection utilizing the rank spearmen test. The outcomes show that age, instruction and 
length of work are not identified with the kowledge acutee stroke on nurses and doctors about stroke and 
its care management. Plus, it was found in the treatment of acutee stroke utilizing the ROSIER method, 
the underlying evaluation was as yet not maximally did. The outcomes demonstrated that the underlying 
asesment of stroke patients was beneath 80%. While the supporting assessmen, the underlying analysis, the 
exchange framework and the commencement of the exchange procedure have been completed with a rate 
above 80%. The ROSIER method comprises of evaluation and treatment appraisals, which deliberately 
whenever actualized appropriately will incredibly help with accomplishing treatment targets, is dodging 
even incapacity and demise because of deferrals or wrong method in the asesment and taking care of 
treatment stroke acutee.
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Introduction
Stroke is one the main cause death in the world 

or globaly the leading cause of mortality. In Indonesia 
turned into the No. 1 most noteworthy in Southeast 
Asia and stroke is additionally alluded to as the Silent 
Killer``, which is an instance of the reason for death 
subtly and keeps on tending to build1. RISKESDAS 
information for 2018 expressed that the commonness of 

stroke in Indonesia at the time of ≥ 15 years was 10.9% 
every moment, while in 2013 this pervasiveness was at 
7% so that there was an expansion of 3.9% over a time 
of 5 years. Uncommon Region of Yogyakarta (DIY) as 
the region that has the most elevated predominance in 
2018 is 14.7% which is equivalent to the territory of East 
Kalimantan2.

Treatment of Strokes in ER by and large isn’t 
ideal, it is demonstrated that the triage framework 
is as yet not ready to run appropriately, exceptional 
revival, particularly advance life bolster that supports 
hemodynamic framework disappointments because of 
neurological issue, at that point not promptly get an 
uncommon examination in particular brain CT Scan for 
decide if this acutee stroke is a kind of hemorrhagic or 
localized necrosis and there is no particular perception 
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framework in the crisis space for stroke patients. Another 
factor that turns into a test in the treatment of intense 
ischemic stroke is the best possible and well-overseen 
treatment in the ER for instance of the low accessibility 
of thrombolysis treatment and supporting foundation for 
thrombolysis treatment in creating nations3.

The board of intense stroke in the beginning times 
requires a decent technique and framework, quick and 
proper intercessions, particularly in the crisis room 
will have a noteworthy effect to lessen the danger of 
death and incapacity of patients. A few things can be 
kept from creating relentless manifestations of TIA 
(Transient Ischemic Attack), diminished cognizance, 
loss of motion of furthest points, discourse issue and 
different indications of neurological issue. The board 
of intense stroke in the ER turns into a significant 
piece of coordinated treatment running from treatment 
at home or prehospital to rehabilitation care after this 
patient is hospitalized. One successful strategy that can 
be utilized in the ER is the ROSIER (Recognition of 
Stroke in the Emergency Room) method, this technique 
is an evaluation scale that is utilized to recognize and 
intercede quickly in patients with acutee stroke4. 
ROSIER is a piece of Stroke acutee Management with 
Urgent Risk-factor Assessment and Improvement 
(SAMURAI), which contains compelling method for 
overseeing acutee stroke sufferers by limiting sequelae 
or inability and inconveniences of acutee stroke13.

Method
The examination configuration utilizes observational 

scientific research that intends to dissect stroke the 
board with the ROSIER strategy. This exploration was 
directed at the ER Rooof PKU Muhammadiyah Gamping 
Hospital Yogyakarta.

The example right now:

1.	 Patients entering June - September 2019

2.	 Nurses and Doctors in ER of PKU Muhammadiyah 
Gamping Hospital numbered 27 individuals.

Testing was finished by purposive sampling. 
Criteria inclusi of patients will be patients with an acutee 
stroke class and not the Do Not Resuscitation (DNR) 
classification. The exploration instrument utilized a poll 
to quantify the information knowledge on nurses and 
doctors about overseeing acutee stroke with the ROSIER 
method. The following instrument is perception sheet 
to survey: triage framework for acutee stroke patients, 

initial asesment, resuscitation, openness support for 
brain CT examines, access to thrombolytic treatment in 
stroke infark category, Observation and transfer system 
acutee stroke patients. Data Analisis was performed of 
desciptif analitic and with rank spearmen test to break 
down the corelation between variable.

Result
The consequences of the examination clarified 

the recurrence conveyance of respondents’ attributes, 
to be specific nurses and doctors in the ER of PKU 
Muhammadiyah Gamping Hospital and broke down 
the connection between age, training and length of 
work with the knowledge on nurses and doctors about 
stroke and its taking care of (table 1 and table 2). Other 
than that, it was additionally indicated the treatment of 
acutee stroke by the ROSIER method by showing eight 
treatment segments.

Table 1. Frequency Distribution of General Data 
and Knowledge of Health Officers (Nurses and 

Doctors)

Variable n (%)
A.  General Data
Age (Years)
•  25-35
•  36-45
•  > 45
Education
•  Diploma III in Nursing
•  Ners
•  Doctor
Years of Work (Years)
•  <1
•  1-3
•  > 3

22 (81.5)
4 (14.8)
1 (3.7)

10 (37.0)
7 (25.9)
10 (37.0)

6 (22.2)
6 (22.2)
15 (55.6)

B.  Knowledge
•  Good Knowledge
•  Medium Knowledge
•  Lack of knowledge

18 (66.7)
9 (33.3)
0 (00.0)

Table 2. Spearmen Rank Test Results

Variable p-value
Age with Knowledge
Education with Knowledge
Long Working with Knowledge

0.967
0.934
0.625

Table 1 above shows that most of nurses and doctors 
are matured 25-35 years (81.5%) with 37% segments 
having a Diploma III in Nursing, 25.9% nurses and 37% 
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doctors. The greater part of respondents (55.6%) have 
work experience > 3 years.

While Knowledge about acutee stroke care 
management shows that as much as 66.7% of good 
category and 33.3% of medium category. The 
examination indicated that age, training and length 
of work were not identified with nurses and doctors 
knowledge about stroke and its care management 
(table 2).

Treatment of acutee stroke utilizing the ROSIER 
method appeared in the greater part of the respondents 
(53.7%) fall into the need triage classification priority 2. 
The aftereffects of the underlying evaluation of acutee 
stroke patients outline that the appraisal procedure or 
introductory evaluation of patients for all segments of 
the appraisal is as yet not done to the most extreme. 
It is apparent from the outcomes that the evaluations 
that have been done in every appraisal are in the rate 
beneath 80%. The most noteworthy appraisal score was 
done on the evaluation of past stroke history (78.0%), 
evaluation of stroke beginning (70.7%) and evaluation 
of circulatory strain esteems (70.7%). While the most 
reduced score was gotten from the National Institute of 
Health Stroke Scale (NIHSS) score appraisal with an 
aftereffect of 46.3%. Revival of stroke patients is done if 
there are signs. The outcomes demonstrated that the most 
revival measures were IVline establishment (65.9%) 
and breathing instrument establishment(36.6%). While 
the least done is the arrangement of Cardiac Pulmonary 
Resuscitation (CPR) of 2.4%. Supporting assessment 
get to was done by practically all respondents (90.2%). 
Different examinations were completed, for example, 
routine blood, liver capacity and kidney fuction. Though 
78% of respondents brain a CT Scan examine.

The underlying finding was made of 87.8% of 
respondents. Access to thrombolytic treatment was 
done in 9.8% of respondents. The perception framework 
was completed on 87.8% of respondents. The transfer 
system is completed at 73.2% of respondents. While the 
best possible commencement of the transfer procedure 
practically all respondents (90.2%) were completed.

Discussion
The consequences of this examination demonstrate 

most of nurses and doctors knowledge about the appraisal 
and treatment of acutee stroke in ER the great class, this 
shows the ROSIER method has been comprehended 
and applied in the treatment of acutee stroke patients in 

the ER. A few components could be the reason for their 
great degree of information, could be because of the 
propensity transmitted among seniors and youngsters, 
likewise could be because of the standard Operational 
Procedure(SOP) for taking care of acutee stroke in the 
ER and obviously, there is an update to know by every 
person from different approaches to get data on taking 
care of acutee stroke in the ER14.

Nurses in ER work crisis officials, particularly those 
working in crises with an assortment of associations and 
patient classes that must be unraveled, unpredictable 
and multidimensional issues, this requires a medical 
caretaker to function admirably in groups and ready to 
work under huge tension from different gatherings, the 
quality nurses keep on being improved remembering 
for this case the underlying evaluation procedure and 
activities5. This is identified with patients with stroke 
crisis conditions requesting the capacity to triage, 
quick evaluation, assurance of determinations and 
proper measures to forestall postpones that outcome in 
incapacity and passing in patients who experience an 
acutee stroke in the ER12.

The procedure of initial asesment of acutee stroke 
patients in the crisis office utilizing the ROSIER 
method comprises of asesment and treatment appraisals, 
which deliberately when applied appropriately will be 
exceptionally useful in accomplishing treatment targets, 
is keeping away from inability and not even demise 
because of postponements or wrong strategies in the 
asesment and treatment13. The consequences of this 
investigation are the underlying evaluation process in 
acutee stroke patients who go to the ER has not been 
done ideally all in all, the normal surveyed esteem is 
underneath 80%, this will influence the appraisal or move 
to be made straightaway. As per the National Confidential 
Inquiry into Patient Outcome and Death(NCEPOD), fast 
and precise appraisals in Emergency Services will affect 
late basic leadership and poor dealing with6.

The assesment of the ROSIER technique that should 
be done is the appraisal of diminished cognizance and 
seizures, facial and appendage neurological issue, visual 
hindrance, appraisal of past stroke history, beginning of 
the assault is to what extent the patient was distinguished 
to have a stroke7. Hazard factors for stroke patients 
should be surveyed to decide the ideal anticipation 
and treatment bolstered when a quick evaluation of 
circulatory strain, glucose esteems (GDS) and a NIHSS 
score appraisal comprising of 1. (a) evaluation of level 
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of awareness, (b) reactions to questions, (c) LOC 
directions, 2. Turn around look, 3. Field of vision, 4. 
Facial loss of motion, 5. (a) right arm engine, (b) left arm 
engine, 6. (a) right leg engine, (b) left appendage engine, 
7. Appendage ataxia, 8. Tangible, 9. Language, 10, 
dystraasia, 11. Consideration, with a range from 0 to the 
heaviest 42 scores. NIHSS can decide the examination 
estimation of hemorrhagic stroke (SH) if its score> 20 
and NIHSS <20 is a non-hemorrhagic stroke (SNH)8. 
NIHSS can likewise lessen the danger of confusions 
in stroke patients because of desire by evaluating the 
degree of patient mindfulness9.

The utilization of ROSIER in the ER will be a guide 
in setting up standard working method or medicinal 
assistance approaches for the treatment of acutee stroke 
patients, beginning with a fast appraisal in order to 
decide the correct triage and resuscitation, availability 
of the fundamental CTScan examine is performed with 
a holding up time of <45 minutes from confirmation 
ER, introductory analysis <3 hours, assurance of 
treatment as indicated by finding including quick 
access to thrombolytic stroke infark. The advantages 
of intravenous (IV) Plasminogen Activator (tPA) tissue 
are time-subordinate, that is, the reaction time of the 
entryway to needle is 3 hours from the beginning of the 
assault16. The patient’s necessities are as per ECASS III 
rejection criteria. acutee stroke localized necrosis that 
doesn’t meet the necessities of both must be finished by 
mechanical thrombectomy10. Right now, aftereffects of 
access to thrombolytic treatment with IV tPA in PKU 
Muhammadiyah Gamping IGD are still minimal done 
(9.8%), different reasons for time components and 
criteria and clinic strategies in regards to these treatments 
have not been solid.

The correct observation system in the ER so it 
will help the possibility of moving or transfer acutee 
stroke patients from the crisis space to the stroke unit 
or intensive care unit (ICU) or the standard inpatient 
room is likewise a manual for the qualification of 
the referral framework between medical clinics with 
different signs. The Rapid Assessment in the proper 
ER can help further administration so it can lessen the 
quantity of Leng of Stay (LOS) patients11. Detainment 
of patients in the (ED LOS) including stroke patients, 
there are a few components, in particular the patient’s 
inner variables, outer elements and different factors 
outside them two, for instance, patients in the ER will be 
moved to hospitalization subsequent to getting an expert 
specialist’s conference, while the pro specialists are not 

beginning at the Emergency Departement.

Different contemplations in the rapid asesment 
process in acutee stroke patients despite everything focus 
on the vital Sign identified with the triage condition, if 
in an actual existence sparing resuscitation life saving 
condition some optional scondary asesment might be 
deferred or may not be finished. On the off chance that a 
stroke quiet lands at the crisis office with need triage one 
priority and requires CPR, establishment of endotracheal 
intubation, utilization of a ventilator and other advanced 
life support, at that point some optional evaluation will 
be deferred until the patient’s condition is steady, for 
instance, a CTScan check, thrombolytic treatment and 
assessment other help15.

Conclusion
The finishes of this investigation are:

1.	 Emergency Departement officials right now and 
specialists in the PKU Muhammadiyah Gamping 
IGD show a large portion of the kwoledge about 
taking care of acutee stroke in the ER with the 
ROSIER method in the great class.

2.	 Aftereffects of investigation Age, instruction 
and length of work of nurses and doctors are not 
identified with knowledge about stroke and its care 
management.

3.	 The triage of patients who go to the ER is for the 
most part in the need priority 2 which requires a 
non-resuscitation adjustment evaluation.

4.	 The use of the ROSIER method in the treatment of 
acutee stroke comprises of introductory asesment, 
resuscitation, availability of supporting assesment, 
starting conclusion, access to thrombolytic 
treatment, observation and transfer for acutee stroke 
patient. The underlying asesment part of acutee 
stroke has not been done ideally
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Abstract
Anthropometric and sonographic studies of 92 school children of younger and older age groups were carried 
out. It has been proven that the transverse size of the thyroid gland is larger in boys than in girls in both 
age groups. However, in a sonographic assessment of thyroid volume, opposite trends were obtained. To 
assess thyromegaly, a sonographic assessment of thyroid volume is necessary, since the determination of 
the volume of the thyroid gland by ultrasound is deprived of the subjectivity inherent in different doctors on 
palpation. However, an assessment of the size of the thyroid gland must be carried out in accordance with 
the body (area) of the child, calculated on the basis of height and weight.

Keywords:  Anthropometry, sonography, thyroid gland, students, prevention.

Introduction
Iodine deficient diseases are one of the most common 

non-infectious human pathologies. In 1988, 7 million 
people (about 35.2% of the population) experience 
iodine deficiency in the world. An increase in thyroid 
gland was found in about 700 million people and severe 
mental retardation due to iodine deficiency was found 
in 45 million[1]. According to WHO, in the world there 
are more than 200 million patients with endemic goiter. 
Iodine deficiency resulting in goiter occurs in 187 million 
people globally as of 2010 (2.7% of the population). 
It resulted in 2700 deaths in 2013 compared to 2100 
deaths in 1990. The area is considered endemic if the 
frequency of goiter according to ultrasound exceeds 5% 

and the median concentration of iodine in the urine 
in children of prepubertal age (6-12 years) is less 
than 100 μg/l[7]. Especially dangerous is the decrease 
in intellectual performance and hence the ability to 
learn, among schoolchildren and adolescents, since it is 
at this age that a person receives the necessary amount 
of basic knowledge, largely determines the intellectual 
possibilities in later life[2].

The proportion of the population and the number of 
individuals (school-age children and general population) 
with insufficient iodine intake (defined as proportion of 
population with UI below 100 μg/l) by WHO region[9] is 
presented in Table 1.

Table 1: Insufficient iodine intake in school-age children (6 to 12 years) and in the general population 
(all age groups) by WHO

WHO
School-Age Children General Population

Proportion (a) (%) Total number (Millions) Proportion (b) (%) Total Number (Millions)
Africa 42.3 49.5 42.6 260.3
Americas 10.1 10.0 9.8 75.1
South-East Asia 39.9 95.6 39.8 624.0
Europe 59.9 42.2 56.9 435.5
Eastern Mediterranean 55.4 40.2 54.1 228.5
Western Pacific 26.2 48.0 24.0 365.3

a 192 WHO Member States, b Based on population estimates in the year 2002, Source: WHO



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2273

Iodine prophylaxis is a priority in the elimination 
of goiter endemic. The most vulnerable part of the 
population are children, including those of school age. 
Indeed, the anatomical and functional state of the thyroid 
gland in school children of this age clearly reflects the 
current state of iodine supply and is less variable than in 
adolescents during the puberty period [2].

A number of authors recommend to use the following 
method to assess the severity of iodine deficiency diseases: 
anthropometric (height, weight), physical (palpation, 
measurement of gland size), ultrasound examination 
with determination of gland volume, determination 
of iodine content in urine and determination of TSH, 
T3, T4 concentrations[3]. However, not every medical 
institution possess laboratory and instrumental method 
of research which can be performed with best accuracy. 
Despite the fact that ultrasound examination of the 
thyroid gland has been used for more than 25 years, 
there has not yet been a generally accepted idea of what 
should be considered the norm in sonographic studies in 
school children of different ages [5,8]. In addition, today 

in the world there is no acceptable for clinical practice 
and adequate for endocrinologists unified classification 
of degrees of increase in thyroid volume (in contrast 
to the palpator-visual scale of the WHO, in 1994) [4]. 
Therefore, the search for simple and cheap criteria in 
determining iodine deficiency in school-age people 
continues [6].

The aim of the study was to assess the diagnostic 
value of anthropometry and its correlation with the data 
of thyroid sonography in schoolchildren of different age 
groups for the timely detection of thyroid pathology in 
persons living in iodine - deficiency endemic regions 
during the full-time medical examination.

Material and Method
Two age groups of school children were selected 

for the study: the youngest, which consisted of students 
of two-three grades aged 8-9 years and older, which 
consisted of students of three-ten grades aged 15-16 
years. The distribution of children by age and sex is 
presented in Table 2.

Table 2: Distribution of children by age and sex

Gender/Age
Female Male

Number % Number %

8-9 yrs 25 54 21 46

15-16 yrs 32 70 14 30

Total 57 62 35 38

Measurement of the transverse size of the thyroid 
gland and neck circumference in schoolchildren was 
carried out using a centimeter tape. When measuring 
the circumference of the neck, the end of the tape was 
fixed on the spinous process of the VII-cervical vertebra 
and the tape is passed over the most protruding part of 
the anterior surface of the neck. Height and weight of 
students were measured traditionally, in the medical 
office of the school. Sonography of the thyroid gland 
was performed using the SONOLINE SL-1 device 
manufactured by Siemens (Germany) using a linear 
sensor with a vibration frequency of 7.5 MHz operating 
in real time. Thyroid sonography took into account the 
shape and echo-structure, the presence of nodes, linear 
dimensions (length, width, thickness) and determined 
the volume of each part. It should be noted that the 

technique of measuring the size of the thyroid gland 
in schoolchildren provided the following minimum of 
important elements. The position of the sensor on the 
child’s neck was accompanied by minimal pressure on 
the skin to prevent flattening of the gland. Measurements 
of linear dimensions were carried out only on such 
transverse and longitudinal sections of both lobes, which 
reflect their maximum value. Choosing a cross-section, 
focus on the true (anatomical) cross-sectional plane 
(horizontally - not at an angle), while the longitudinal 
size (length or height of the shares) is actually 
determined by the axis deviates from the vertical. The 
optimal is an obliquely vertical position of the sensor, 
when it is oriented parallel to the outer edge of the 
sternocleidomastoid muscle. To determine the volume 
of the thyroid gland used the formula:
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V (lobe) = length * width * height * 0,479 where 
0,479 - factor ellipsoidal.

The volume of one lobe of the gland is measured 
in cubic centimeters or milliliters. The volume of the 
second part is calculated in the same way. Accordingly, 
these volumes are added and the total volume of the 
thyroid gland according to the formula:

Thyroid V = V the right lobe of the + V of the left 
lobe. The calculation of the volume of the thyroid gland 
does not include the volume of the isthmus, it is not 
taken into account at all.

The Results were statistically analyzed using 
Wilcoxon’s nonparametric statistical paired T-test. 
Results and discussion. Anthropometric data of students 
are presented in Table 2.

Table 3: Anthropometric data of the group of schoolchildren who were studied

Indicators and units Number of 
observations

Girls Boys

Younger age group Oldest age group Younger age group Oldest age group

Height, cm 92 132,2+0,02% 166,7+0,01% 133,5+0,02% 175,75+0,01% 

Weight, kg 92 28,3+0,02% 54,55+0,01% 31,9+0,02% 62,57+0,01% 

Neck circumference, cm 92 28+0,02% 32,4+0,01% 29,96+0,02% 35,57+0,01% 

Transverse size of the 
thyroid gland, cm 92 2,75+0,02% 3,59+0,01% 2,91+0,02% 3,76+0,01% 

Anthropometric studies of 92 schoolchildren 
showed that there are certain age and sex differences in 
schoolchildren of different age groups. However, with 
the same trends in changes in the transverse size of the 
thyroid gland, there are significant differences in other 
anthropometric data. Thus, in the younger age group, the 
difference in height between boys and girls is only 1.3 
cm (132.2 + 0.02% vs. 133.5 + 0.02%), in the older age 
group, this difference is significant - 9.05 cm (166.7 + 
0.01% vs. 175.75 + 0.01%).

Similar trends are observed when measuring the 
weight(difference), which is 3.6 kg in the younger age 
group (28.3 + 0.02% vs. 31.9 + 0.02%) and 8.02 kg in 
the older age group (54.55 + 0, 01% vs. 62.57 + 0.01%). 
The same trends persist in the measurement of neck 
circumference: the difference was 1.96 cm (28 + 0.02% 
vs. 39.96 + 0.02%) and 3.17 cm in high school students 
(32.4 + 0, 01% vs. 35.57 + 0.01%). Quite the opposite 
trends are observed when measuring the transverse size 
of the thyroid gland. As in the younger and older age 
groups, the transverse size of the thyroid gland in girls is 
less than in boys. In the younger age group, the transverse 
size of the thyroid gland in girls was 2.75 + 0.02% cm 
versus 2.91 + 0.02% cm in boys. The difference was 

0.16. The same trends are observed in the oldest age 
group: the transverse size of the thyroid gland in girls 
was of 3.59 + 0.01% of cm vs. 3,76 + 0,01% in boys and 
the difference between them was almost the same as in 
the younger age group - 0,17 cm.

Findings: In contrast to the adult population, where 
according to the literature the thyroid gland is larger in 
women, schoolchildren have the opposite dependence. 
These differences in the measurement of transverse 
thyroid size are NOT fully correlated with sonographic 
data. Thus, in the younger age group, the volume of the 
thyroid gland ranged from 6.1-6.8 ml in boys (Fig.1) 
and 6,7-8,0 ml in girls. Moreover, if in 8-year-old girls 
this difference was 0.7 ml, in 9-year-olds it already 
reached 1.2 ml. In the older age group, thyroid volume 
ranged from 13.9-16 ml in boys (Fig.3), while 14.9-
15.6 ml in girls (Fig.2). And if in 14-year-old girls the 
same tendency was traced, as in younger age group-the 
volume of their thyroid gland is more on 1,0 ml than 
at representatives of opposite sex, while in 15-year-old 
schoolboys the opposite tendency took place. Thus, the 
volume of the thyroid gland of the boys exceeded by 0.4 
ml the same indicators of the girls.
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Fig. 1. Sonogram boy D., 8 years.  Fig. 2. Sonogram girl L., 15 years.  Fig.3. Sonogram boy A., 15 years old.

Discussion
Thus, in children’s and adolescents practice, the 

“isolated” interpretation of the volume of the thyroid 
gland is uninformative, as well as the” isolated “ 
interpretation of anthropometric data. Therefore, to assess 
the sonographic size of the gland in schoolchildren of 
different age groups, it is necessary to take into account 
their anthropometric data. The most accurate is the 
assessment of the size of the thyroid gland in accordance 
with the area of the student’s body, calculated on the 
basis of height and weight. This calculation of the area 
of the student’s body should always be based on” fresh “ 
information about his height and body weight.

Conclusion/Summary
Anthropometry is a simple and affordable method, 

but its use to assess the extent of thyroid enlargement 
in individuals undergoing face-to-face medical 
examination is not reliable. To assess thyromegaly, a 
sonographic assessment of thyroid volume is necessary, 
since the determination of thyroid volume by ultrasound 
is devoid of the subjectivity inherent in different doctors 
with palpation.
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Abstract
Background: Parents who have babies with Low birth weight (LBW) face various challenges. LBW caused 
various problem to child. Kangaroo Mother Care (KMC) is the factor is an effective and safe alternative way 
of treating neonates with LBW. The aim is to describe the barriers and mothers’ experience in implementing 
KMC during hospitalization with LBW neonates in Medan, Indonesia.

Study Design: A qualitative study with phenomenological approach.

Method: The instruments used in this study are made up of demographics data, semi-structured interview, 
field notes and observation guidelines with reference to the Indonesian Ministry of Health and the Indonesian 
Perinatology Society modules.

Results: Mothers had moderate knowledge (33%) about KMC and poor knowledge (47%) about its benefits. 
The negative attitudes of the mothers 40% were due to the limited available facilities which cause inefficient 
implementation and reduce the mothers’ motivation in performing KMC for their babies. Mothers with 
negative attitude towards its implementation were 40%, as they did not get enough support from the family.

Conclusions: KMC implementation during hospitalization was not optimal due to various factors. Those 
barriers could be identified from the lack of KMC socialization programs, the limited number of trained nurses 
who have knowledge and skills about KMC, nurses’ attitudes that show lack of support and commitment in 
implementing KMC programs and cultural factors that are still unfriendly with the KMC program.
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Introduction
Low birth weight (LBW) is a term used to describe 

a live-born baby weighing less than 2500 grams 
regardless of gestational age1. Complications that occur 

in neonates with LBW during the first 72 hours of life are 
jaundice, asphyxia birth, hypothermia, hypoglycemia, 
respiratory distress syndrome and sepsis2. According to 
the World Health Organization, Indonesia ranks 9th in 
the world with a percentage of LBW more than 15.5% 
of births every year3. The neonatal mortality rate in 
Indonesia in 2014 was 78.5% occurring at the age of 0 
- 6 days4. Considering the high risk of death and other 
complications that occur during the first week of birth, 
each LBW neonate is mandated to undergo a series of 
regular standard assessment, at least twice during the 
first week. This is performed in order to detect any early 
signs of a disease or clinical disorders so that the proper 
assistance can be given immediately to prevent neonatal 
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death. Therefore, it is necessary to assess mothers’ 
knowledge in relations to providing care for babies with 
LBW. The Kangaroo method is very efficient in reducing 
the occurrence of complications in neonates with LBW 
and also an important intervention in reducing infant 
mortality as a result of LBW.

Previous studies revealed that parents who have 
babies with LBW face various challenges. According to 
Cervantes, Feeley, andLariviere 5, mothers experience 
depression considering the physical barriers encounter 
while administering oxygen as they are unable to carry 
or see the babies during these periods. Woodward, 
et al.6discovered that mothers experience some level 
of stress and the change in the role of parents was 
considered the most stressful while the communication 
between parents and staff was the least stressful. The 
stress is a result of lack of health education during 
pregnancy, stressful life events, postnatal depression and 
the unstable condition of the baby.

The KMC is an effective and safe alternative way 
of treating neonates with LBW, especially in developing 
countries. The method is very easy and inexpensive7. It is 
more effective in reducing mortality in LBW compared 
with the conventional method. KMC increases the body 
weight, head circumference and length, satisfaction 
during breastfeeding, enhancement of maternal-infant 
attachment and most mothers feel at home with the 
method8. KMC also allows mothers to have direct skin 
contacts with the babies through whom they could get 
some warmth from the mothers. According to a study, 
KMC provides physical and psychological discomfort 
for mothers comes with a boring environment, mothers 
feel tired, stressful and isolated. Its implementation 
requires mothers to stay in the hospital when they might 
be needed by other children at home9.

Various health benefits have been achieved for 
neonates with LBW since the introduction of KMC 
in hospitals. Despite all these benefits that come with 
this method, not all mothers choose to it. And from 
the explanation above, it is obvious that there are few 
verifiable evidences as regards to mother’s experience 
during hospitalization in implementing KMC, 
particularly in the Indonesian context.

Method
Study Design: A qualitative research with 

descriptive phenomenology approach was used to 
examine and describe the experiences of the mothers 

hospitalized with neonates having LBW at a perinatology 
unit in Indonesia.

Participant: Sample consisted of 30 mother who 
have babies with Low birth weight using the purposive 
sampling. However, the sample size was also determined 
by the saturation of data. The inclusion criteria for 
the participants include; having at least one month 
experience in the perinatology unit, having experience 
in KMC while being hospitalized and the willingness to 
participate in this study.

Data Collection: The instruments used in this study 
are composed of demographics data and semi-structured 
questionnaire interviews with field notes and observation 
guidelines in accordance with the Indonesian Ministry of 
Health and the Indonesian Perinatology Society modules. 
The data collected from the mothers’ experience were 
recorded with a tape recorder.

Data Analysis: Data was analyzed using Colaizzi 
method. The method consisted of 7 steps, namely: 
1) reading all transcripts of interviews transcripts to 
get participants’ feeling, 2) reviewing each transcript 
and extracting of significant statement related parent 
experiences, 3) describing the meaning contained in 
the significant statement, 4) Organizing the meaning 
formulated into the theme group, 5) Integration the result 
into description form, 6) identify the structural basis of 
phenomenon and 7) asking participant to validate the 
finding of phenomenon as the end stage.

Findings: The implementation of KMC in the 
perinatology was not optimal because the healthcare 
personnel was not effective in passing the needed 
information to the participants, lack of knowledge 
and skills on the part of the mothers and healthcare 
personnel, inadequate support from the healthcare 
personnel and family members as well as other barriers 
from the mothers and the healthcare facilities.

Results
Knowledge, attitude and behavior of mothers 

regarding KMC

The first experiences perform: Table 2 shows that 
14 mothers (47%) out of the 30 participants had poor 
knowledge about KMC, 18 mothers (60%) had positive 
attitudes toward KMC and 21 mothers (70%) perceived 
they had performed KMC.

Seen in table 1
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Barriers in Implementing KMC: Table 3 shows 
that 8 mothers (27%) experienced limited support from 
the family, 5 mothers (17%) did not implement KMC 
due to some distinctive cultural beliefs in caring for 
babies with LBW and 6 mothers (20%) had limited 
facilities and equipment.

Seen in table 2: The results of this study illustrate 
several themes based on the experience of Indonesian 
mothers in implementing kangaroo mother care during 
hospitalization with low birth weight neonates. Five 
themes emerged from the interviews: 1) feeling scared 
that something would happen, 2) improving the survival 
and recovery of the baby, 3) increase bonding (emotional 
bond) between mother and baby, 4) mood disturbances 
and 5) environment as an obstacle.

Theme 1: Feeling scared that something would 
happen

Based on the results of interviews, the majority of 
participants stated that carrying out the kangaroo mother 
care (KMC) was something strange and frightening. 
Scary for mothers is the experience where for the first 
time doing KMC this is because the mother is afraid 
of hurting the baby, the release of tools attached to the 
baby’s body and KMC makes a feeling strange to the 
mother and other family members.

“… I was afraid when I did KMC for the first time, 
because I was afraid to hurt my baby…” (P2).

Themes 2: Improving the survival and recovery of 
the baby

Participants explained that they did their best to 
pay attention to and fulfill their baby’s needs. Mother’s 
experience when applying KMC shows results in their 
babies avoiding cold, stabilizing temperature and 
respiratory rate, reducing the occurrence of infections, 
increasing body weight, body length and head 
circumference and increasing breast milk.

“… Every day, every time my baby thirsts hungry 
and I give milk to hug the baby’s body and put it into my 
chest while giving breastfeeding…” (P20).

Themes 3: Increase bonding (emotional bond) 
between mother and baby

All participants in this study described bonding 
as a continuous process of affection between mother 

and LBW baby with hugging, talking, playing and 
breastfeeding.This interaction includes when the mother 
invites her baby to tell stories, touch, gaze and smile. It 
even when the baby is asleep or breastfeeding.

“… Hugging, touching the skin and seeing his face 
have made my heart happy…” (P1).

Themes 4: Mood disturbances

It is understandable that the majority of mothers with 
LBW show higher levels of stress and anxiety compared 
to mothers who have babies with enough months.
Although the adverse effects of maternal anxiety and 
depression on infants have been well documented, little 
attention is paid to the mother’s emotional response.

“… Sad, so sad when I first saw my baby. I cry, feel 
guilty. I don’t know if my baby will survive…” (P21).

Themes 5: Environment as an obstacle

All participants stated that the unavailability of 
admission room is one of the obstacles for mothers 
to do KMC in the perinatology room.This feeling is 
based on the lack of privacy and feeling limited to the 
mother when doing KMC. Other factors that contribute 
to feelings of discomfort can be seen in the uncertainty 
about the ability to do KMC.

“ … There are many mothers around the room who 
have to share places to do KMC and lack of privacy 
makes me uncomfortable…” (P 29).

Table 1. Mothers Level of Knowledge, Attitude and 
Behavior regarding KMC (n= 30)

Variables Frequency (n) Percentage (%)

Knowledge

High 6 20

Moderate 10 33

Poor 14 47

Attitude

Positive 18 60

Negative 12 40

Behavior

Perform 21 70

Not perform 9 30
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Table 2. Barriers in Implementing KMC (n=30)

Barriers Frequency (n) Percentage (%)
Limited support from the family 8 27
Unclear procedure for implementing KMC 4 13
Ineffective KMC socialization to mothers and families 4 13
Nurses attitude 3 10
Traditional belief 5 17
Limitations of facilities and equipment 6 20

Discussion
The results showed that 6 mothers, representing 

20% of the total participants, had high/good knowledge 
about KMC, 10 mothers (33%) had moderate/
average knowledge and 14 representing 47% had 
poor knowledge. This was as a result of the healthcare 
personnel ineffective way of communicating information 
about KMC to the mothers during hospitalization. The 
mothers only obtain information about breastfeeding 
techniques, how to change diapers and how to change 
baby clothes. Hence, these mothers were not provided 
with enough motivation to implement the method. 
Other factors that could be responsible are the fact that 
the mothers were less experienced and the low level 
of formal education. Therefore, it is very important to 
provide health education on the special care needed by 
premature babies.

The poor level of knowledge on KMC is as a 
result of the goals, benefits and ways of implementing 
this method. According to Notoatmodjo10, some of the 
factors that influence mothers’ knowledge about KMC 
are educational level, occupation, experience, religion, 
as well as some socio-cultural factors. Solomons and 
Rosant11 in another study found out that majority of 
mothers, precisely 83.3%, had no prior knowledge about 
KMC and 60% of nurses did not have the required skills 
relating to the method. However, mothers who were 
committed to KMC seemed satisfied with the results and 
indicated that they would continue implementing it at 
home. And most of these mothers did not have the prior 
knowledge and were only told about KMC during the 
treatment of their babies at the perinatology unit.

KMC was considered as an ideal method in terms 
of meeting the baby’s needs for warmth, breastfeeding, 
protection from infection, stimulation, safety and love12. 
This study found that 70% of mothers implemented 
KMC to their LBW neonates while receiving treatment 

at the perinatology unit. Lack of facilities and equipment 
were found as barriers in implementing KMC. The 
facilities and equipment include private rooms with 
curtains, Kangaroo bags, chairs, counseling room and 
media for program information like leaflets, booklets, 
flipchart and video. These limitations reduce mother’s 
motivation in implementing KMC. According to Hill, et. 
al., 13, mothers felt they did not have good privacy while 
implementing KMC.

Some of the factors that hinder mothers in 
implementing KMC during hospitalization period are 
lack of support from family and healthcare personnel, 
unclear Standard Operating Procedure (SOP), ineffective 
socialization with mothers and families regarding KMC, 
lack of skilled healthcare personnel, traditional beliefs 
and limited hospital facilities and infrastructure. Other 
hindrance to KMC is personal experience, culture, 
media of communication and information, government, 
religious institutions and emotional factors 14.

According to this study, mothers had a lack of 
knowledge on the implementation of KMC method. 
It reflected in the themes that emerged, such as: fear 
that something would happen, mood disorders and the 
obstacles as a result of the environment. Insufficient 
knowledge would result in the difficulty in implementing 
KMC. This is in accordance with previous studies which 
found that mothers were also afraid of injuring their 
babies while performing KMC15. Moreover, it was found 
that the lack of information from healthcare personnel 
about the practical application of KMC was a barrier16.

Conclusion
The complexity of KMC and the lack of standard 

operational are parts of what make its implementation 
very difficult. In this study, mothers’ level of 
knowledge, attitude and behavior regarding KMC and 
its implementation were identified. It also found several 
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barriers in implementing KMC in Indonesia and results 
of the study are concluded as highlighted below.
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Abstract
Aim of the Study: This study aimed to determine the effect of different glass ionomer in the healing of deep 
carious lesion after partial caries removal

Design: A total of 50 teeth of patients who fulfilled the inclusion criteriawere selected to participate in 
the study. Then they were divided into two main groups: control group (Equia fill) and intervention group 
(Chemfill rock). Postoperative hypersensitivity (using thermal test and percussion test) and periapical lesions 
(using digital periapical radiograph) were tested in this period at the baseline (T0), after three months (T3) 
and after six months (T6).

Results: Categorical data were presented as Frequencies (n) and Percentages (%). Fisher’s exact and 
Cochran’s Q tests were used to analyze inter and intra group comparisons respectively. The significance 
level was set at P ≤ 0.05 for all tests.

Conclusion: The hypersensitivity and periapical lesion was no affected by the type of glass ionomer

Clinical significance: Different type of glass ionomer can be used in deep carious lesion.
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Introduction
After the revolution in restorative materials due 

to the innovation of adhesive material and the change 
from the concept of drill and fill to biological model and 
conservatism, many techniques have been developed to 
treat deep carious lesion (1). These techniques depend 

on decreasing the bacterial population allowing the 
remineralization of the remaining dentin by changing 
the ecological system by removing the superficial layer 
of carious dentin with the highest bacterial population 
and leaving the deepest layer of affected dentin (affected 
by bacterial acid that usually precede the bacteria itself) 
then sealing the cavity. Bacterial population has a main 
effect on the propagation of carious lesion, so elimination 
of bacterial acid increases the power of remineralization 
of infected dentin. One of these techniques is the partial 
caries removal(2). The success rate of partial caries 
removal is up to 91%(3).

The glass ionomer was the material of choice for 
this technique due to their biocompatibility, chemical 
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bond and fluoride release. Many modifications have 
been done to improve the glass ionomer properties, the 
addition of metal ions (silver and recently zinc) is one 
of this modification. Beside improving the mechanical 
properties, it was found that the addition of metal ion 
to glass ionomer decrease the bacterial growth(4).Few 
clinical studies have evaluated the role of antimicrobial 
agents incorporated into restorative materials and their 
potential anti-caries effect.(5)

Zinc increase the uptake of fluoride and 
enhance remineralization by preventing the surface 
remineralization (allow better penetrate of fluoride 
into deeper surface (prevent lesion arrestment). Zinc 
also bind with the hydroxy apatite crystal making it 
less soluble in acid(6). Multiple in vitro studies showed 
that Zn modified glass ionomer has better mechanical 
performance and antibacterial action(7,8) but due to lack 
of evidence from enough well conducted clinical studies, 
this study will be conducted.

The null hypothesis was that both conventional glass 
ionomer and zinc modified glass ionomer are successful 
in the management of deep carious lesion.

Material and Method
A total of 50 teeth of patients who fulfilled the 

inclusion criteria were selected to participate in the 
study. Consent was taken from each patient prior to 
the commencement of the study. Teeth were divided 
into 2 main groupsby utilizing simple random sampling 
method each group was 25 participants according to base 
material tested. The selected participants were divided 
into two groups: group (A1) control group (EQUIA 
fill) and group (A2) intervention group (CHEMFILL). 
The study took place over a period of six months (T). 
Postoperative hypersensitivity and periapical pathosis 
were tested in this period at the baseline (T0), after three 
months (T3) and after six months (T6).

Simple randomization has been used every patient 
took a number from 1 using random integer set generator. 
The assessor was blind, but due to the difference in the 
material, the operator did not been blinded.

Clinical Procedures:

Preoperative Clinical Assessment: A detailed 
chart for each patient was taken. A proper pain history 

was taken to exclude the absence of any signs of 
irreversible pulpitis. Clinical examination was done 
to find any sign of inflammation like swelling, fistula 
or abscess. Cold pulp testing was done to ensure pulp 
vitality using Refrigerant spray (Endo Frost, Roeko, 
Coltène/Whaledent, Germany). The spray is applied by 
a cotton pellet and the patient told the operator in case 
of pain sensation. Percussion/palpation and mobility 
tests were performed, Periapical digital radiograph was 
performed (T0) to detect the presence of any periapical 
lesion or widening in periodontal ligament. These tests 
were repeated each follow up visit at T3 and T6.

Caries Removal Procedure: Local anaesthesia was 
given to the patient, then isolation using rubber dam was 
done. Access to carious lesion using high speed hand 
piece. The removal of Deep carious tissue was performed 
following the guidelines published by the International 
Caries Consensus Collaboration (ICCC) .The caries was 
selectively removed using spoon excavator (no51,52, 
Dentsply, Maillefer) The caries was totally removed 
from the cavity wall with spoon excavator or low speed 
hand piece with carbon-steel rose-head bur to perform 
a proper marginal seal.Glass ionomer restoration were 
applied according to manufacturer instruction.

Results
I-Postoperative hypersensitivity: Frequencies (n) 

and Percentages (%) of Postoperative hypersensitivityinc 
idence in both groups were presented in table (1)

Fisher’s exact test showed no significant difference 
in the occurrence of postoperative hypersensitivity at 
baseline (P=0.667) and after 3 months (0.500), while 
after 6 months there was a significant difference between 
both groups (P=0.025). At baseline both groups had 
the same percentage of occurrence of postoperative 
hypersensitivity (13.0%). After 3 months the percentage 
decreased in the control group to (8.7%) while remaining 
fixed in the intervention arm. After 6 months there was 
no incidence of postoperative hypersensitivity in the 
control group, while intervention cases suffering from 
sensitivity increased from (13.0%) to (21.7%) by the end 
of the follow-up period.
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Table (1): Frequencies (n) and Percentages (%) of postoperative hypersensitivity incidence in both groups

Follow-up Postoperative 
hypersensitivity

Intervention Control
P-value

% n % n

Baseline
Absent 87.0% 20 87.0% 20

0.667ns
Present 13.0% 3 13.0% 3

3 months
Absent 87.0% 20 91.3% 21

0.500ns
Present 13.0% 3 8.7% 2

6 months
Absent 78.3% 18 100% 23

0.025*
Present 21.7% 5 0% 0

*; significant (p ≤ 0.05) ns; non-significant (p>0.05)

II-Periapical Lesion: Frequencies (n) and 
Percentages (%) of periapical lesion incidence in both 
groups were presented in table (2).

Fisher’s exact test showed no significant difference 
between both groups regarding the occurrence of 
periapical lesions after 3 and 6 months (P=0.500). 

Starting from baseline till the end of the follow-up 
period, members of the intervention group were free 
from periapical lesions. While for the control group only 
(4.3%)of participants had periapical lesions starting 
from 3 months till the end of the follow-up period.

Table (2): Frequencies (n) and Percentages (%) of postoperative hypersensitivity incidence in both groups

Follow-up Periapical Lesion
Intervention Control

P-value
% n % (n)

Baseline
Absent 100% 23 100% 23

--
Present 0% 0 0% 0

3 months
Absent 100% 23 95.7% 22

0.500ns
Present 0% 0 4.3% 1

6 months
Absent 100% 23 95.7% 22

0.500ns
Present 0% 0 4.3% 1

*; significant (p ≤ 0.05) ns; non-significant (p>0.05)

Discussion
In this study we use the partial caries removal 

techniques (9) as treatment for deep cavitated lesion 
according to the recent consensus recommendation that 
support it success, less risk of pulpal exposure and less 
cost compared to other alternative techniques like step 
wise excavation (10). Clinical studies showed that No risk 
to left infected dentine under the restoration sufficiently 
sealed and no need for re-entry to remove the residual 
dentine. It showed high success rate both clinically and 
radiographically.(11,12)

In our study, we use two different type of high 

viscosity glass ionomer as with the Minamata Convention 
the use of mercury will be phased down and this 
undoubtedly will influence dental treatment regimens 
and economic resources (14). Zinc modified glass ionomer 
is a new one of metal modified glass ionomer as zinc 
substitution calcium ions in the crystalline structure of 
glass ionomer resulted in increasing the density of glass 
as zinc due to higher atomic dentist of zinc ion(15) This 
substitution results an increase in oxygen density which 
represent the degree of atoms packing in glass which 
increase the strength and fracture toughness of glass 
ionomer (16). In addition, the zinc has an antibacterial 
property and remineralizing effect,low concentrations 
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of zinc can both reduce enamel demineralisation and 
modify remineralisation but its effect on caries is not 
yet determined(6).Zinc can interact with hydroxyapatite 
crystal by adsorption onto crystal surfaces and/or 
incorporation into the crystal lattice which result a 
decrease in hydroxyapatite solubility, Zinc also can 
modify the crystal-growth of orally relevant calcium 
phosphates (6).

Most of dentist use the clinical sensitivity to hot 
and cold for assessment of pulp vitality, for many 
years the clinical sensitivity was considered irrevalant, 
but according to the study conducted by Ricucci et 
al.,2014,(17) there was a good correlation between the 
clinical sign and histological status of the pulp. Pigg et 
al., 2016(18) stated that the cold test using the endofrost 
had good validity to distinguish a vital pulp from a 
nonvital pulp.

Our follow up visit was scheduled after 3months 
and six months. The available evidence supports that the 
peak of increase in dentin microhardness and dentistry is 
the first 3 months after partial caries removal. This may 
be due to decrease of bacterial activity, reorganization 
of collagen fibre and the increase in calcium ion 
concentration (19).as the pulp death could occur and 
remain silent a second visit is scheduled at 6 months to 
give more chance dentin formation (20).

The result of our studies showed that for 
hypersensitivity assessment both material (zinc 
modified and conventional glass ionomer) showing no 
statistical difference at base and 3 months follow up 
while there was a statistical increase in the postoperative 
hypersensitivity after 6 months favouring the control. 
Molina et al,2013(8) and Molina et al 2014(21) support 
this result. this could be attributed to many factors like 
the size of the cavities type of occlusion of the patient 
and the minor variable in the pulp response(22).Another 
factor is the mechanical properties, the Equia fill showed 
higher diametral and flexure strength than the Chemfill 
rock(7, 23). This could affect the clinical performance of 
glass ionomer and sealing ability of lesion and the lesion 
and the ingress of fluids, (24)Giray et al 2014, support 
that the microleakage with Chemfill rock is higher than 
the Equia fill on the other hand (25)el Deeb and Mubarak 
2018, reported that bonding properties of Chemfill rock 
to stimulates carious dentin is better than the Equia fill.

Regarding the periapical lesion, there was no 
significant statistical difference between the two group 

or within the same group during the follow up periods, 
which could confirmed that partial caries removal 
and sealing of carious lesion is a successful line of 
conservative treatment for deep carious lesion (9, 11).
Even with the absence of statically difference two cases 
of the control group showed periapical lesion. This 
result could interpreted by the selection criteria of case 
and the possible variation between the clinical sign and 
symptoms and the histopathological status of the pulp(17) 
also its may contributed to the increase of ion release 
in the zinc reinforced glass ionomer which may result 
higher remineralization of affected dentin, increase the 
dentin hardness and increase the antibacterial effect(26), 
also (27) Prudencio et al 2003, found that the addition 
of zinc to glass ionomer present an increase in fluoride 
release than conventional glass ionomer .

Within the limitation of this study, the results 
supports that the partial caries removal could be the 
technique of choice for management of deep carious 
lesion without the need of second re-entery, this finding 
are in agreement with(9, 28) .also the result of our study 
support that glass ionomer could be used as final 
restoration especially due its less techniques sensitivity, 
time, cost of treatment which of mean concern due to the 
large national expenses on the dental health each year.

Conclusion
We concluded that both type of glass ionomer could 

be used successfully in deep caries management. the 
postoperative hypersensitivity and pulpal reaction were 
not affected by the type of restoration. The technique of 
caries removal could be effective factor in preservation 
of pulp vitality

Clinical Significance: Different glass ionomer 
could be used in treatment of deep cavities but further 
studies to assess the survival rate as final restoration

Funding: The study was self-funded.

Competing Interests: No conflict of interest

Ethical Approval: The Ethics and research 
committee, Faculty of Dentistry, Cairo University 
approved the study and patients’ consent was obtained.

References
1.	 Bjorndal L, Demant S, Dabelsteen S. Depth 

and activity of carious lesions as indicators for 
the regenerative potential of dental pulp after 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2285

intervention. Journal of endodontics. 2014; 
40(4):S76-S81.

2.	 Marending M, Attin T, Zehnder M. Treatment 
options for permanent teeth with deep caries. Swiss 
dental journal. 2016;126(11):1007-27.

3.	 Maltz M, Alves LS, Jardim JJ, Moura SM. 
Incomplete caries removal in deep lesions: a 
10-year prospective study. American journal of 
dentistry. 2011 Aug;24(4):211-4.

4.	 Fernandes J, Menezes VA, Albuquerque AJR, 
Oliveira MAC, Meira KMS, Jnior RAM, et 
al. Improving antimicrobial activity of dental 
restorative materials. Emerging Trends in Oral 
Health Sciences and Dentistry. 2015:65-82.

5.	 Villat C, Attal J-P, Brulat N, Decup F, Domejean 
S, Dursun E, et al. One-step partial or complete 
caries removal and bonding with antibacterial 
or traditional self-etch adhesives: study protocol 
for a randomized controlled trial. Trials. 2016 
Dec;17(1):404.

6.	 Lynch RJM. Zinc in the mouth, its interactions 
with dental enamel and possible effects on caries; 
a review of the literature. International Dental 
Journal. 2011 Aug;61:46-54.

7.	 Al-Angari SS, Hara AT, Chu T-M, Platt J, Eckert 
G, Cook NB. Physicomechanical properties of a 
zinc-reinforced glass ionomer restorative material. 
Journal of oral science. 2014;56(1):11-6.

8.	 Molina GFn, Cabral RJ, Mazzola I, Lascano 
LB, Frencken JE. Mechanical performance of 
encapsulated restorative glass-ionomer cements 
for use with Atraumatic Restorative Treatment 
(ART). Journal of Applied Oral Science. 2013 
Jun;21(3):243-9.

9.	 Innes N, Schwendicke F. Treatment options 
for carious tissue removal. Clinical Dentistry 
Reviewed. 2019;3(1):3.

10.	 Schwendicke F, Frencken JE, Bjorndal L, Maltz 
M, Manton DJ, Ricketts D, et al. Managing carious 
lesions: consensus recommendations on carious 
tissue removal. Advances in dental research. 2016 
May;28(2):58-67.

11.	 Bjorndal L, Simon S, Tomson PL, Duncan HF. 
Management of deep caries and the exposed pulp. 
International endodontic journal. 2019.

12.	 Mostafa NM, Moussa SA. The Effectiveness of the 
Partial Caries Removal as a Treatment Option in 
Deep Carious Lesion Management-Review. Oral 

Health Dental Sci. 2018;2(2):1-3.
13.	 Banerjee A, Frencken JE, Schwendicke F, Innes 

NPT. Contemporary operative caries management: 
consensus recommendations on minimally 
invasive caries removal. British dental journal. 
2017;223(3):215.

14.	 Kielbassa AM, Glockner G, Wolgin M, Glockner 
K. Systematic review on highly viscous glass-
ionomer cement/resin coating restorations (Part 
II): Do they merge Minamata Convention and 
minimum intervention dentistry? Quintessence 
International. 2017 Jan 1;48(1).

15.	 Khan AS, Khan RS, Khan M, Rehman IU. 
Incorporation of nanoparticles in glass ionomer 
cements: Clinical applications, properties and 
future perspectives. Nanobiomaterials in Clinical 
Dentistry: Elsevier; 2019. p. 113-38.

16.	 Zhang S, Stamboulis A, Ni W. The effect of boron 
substitution for aluminium on the microstructure of 
calcium fluoro-aluminosilicate glasses and glass-
ceramics. Journal of the European Ceramic Society. 
2019 May 1;39(5):1918-

17.	 Ricucci D, Loghin S, Siqueira Jr JF. Correlation 
between clinical and histologic pulp diagnoses. 
Journal of endodontics. 2014 Dec 1;40(12):1932-9.

18.	 Pigg M, Nixdorf DR, Nguyen RHN, Law AS, 
National Dental Practice-Based Research Network 
Collaborative G. Validity of preoperative clinical 
findings to identify dental pulp status: a National 
Dental Practice-Based Research Network Study. 
Journal of endodontics. 2016 Jun 1;42(6):935-42.

19.	 Leda L, Azevedo TD, Pimentel PA, de Toledo 
OA, Bezerra AC. Dentin optical density in molars 
subjected to partial carious dentin removal. 
Journal of Clinical Pediatric Dentistry. 2015 Sep; 
39(5):452‑7.

20.	 Dammaschke T, Galler K, Krastl G. Current 
recommendations for vital pulp treatment. Dtsch 
Zahnärztl Z Int. 2019;1:43-52.

21.	 Molina GF, Faulks D, Mazzola I, Mulder J, Frencken 
JE.One year survival of ART and conventional 
restorations in patients with disability. BMC Oral 
Health. 2014 Dec;14(1):49.

22.	 Casagrande L, Seminario AT, Correa MB, Werle 
SB, Maltz M, Demarco FvF, et al. Longevity and 
associated risk factors in adhesive restorations of 
young permanent teeth after complete and selective 
caries removal: a retrospective study. Clinical oral 



2286  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

investigations. 2017;21(3):847-55.
23.	 Molina GF, Faulks D, Mazzola I, Cabral RJ, 

Mulder J, Frencken JE. Three-year survival of ART 
high-viscosity glass-ionomer and resin composite 
restorations in people with disability. Clinical oral 
investigations. 2018 Jan 1;22(1):461-7.

24.	 Giray FE, Peker S, Durmus B, Kargul B. of new 
glass ionomer restorative materials in permanent 
teeth. EUROPEAN JOURNAL OF PAEDIATRIC 
DENTISTRY. 2014;15:122.

25.	 El-Deeb HA, Mobarak EH.Microshear Bond 
Strength of High-viscosity Glass-ionomer to 
Normal and Caries-affected Dentin Under 
Simulated Intrapulpal Pressure. Operative dentistry. 
2018;43(6):665-73.

26.	 El Zayat I, El Banna M, Ahmed D. DENTINAL 
MICROHARDNESS UNDERNEATH 
FLUORIDE-RELEASING RESTORATIVE 

MATERIALS AND THEIR ASSOCIATED 
SHEAR BOND STRENGTH. Egyptian Dental 
journal 2016;62(2).

27.	 Osinaga PWR, Grande RHM, Ballester RY, 
Simionato MRL, Rodrigues ClRMD, Muench 
A. Zinc sulfate addition to glass-ionomer-based 
cements: influence on physical and antibacterial 
properties, zinc and fluoride release. Dental 
Materials. 2003 May 1;19(3):212-7.

28.	 Hoefler V, Nagaoka H, Miller CS. Long-term 
survival and vitality outcomes of permanent teeth 
following deep caries treatment with step-wise 
and partial-caries-removal: A Systematic Review. 
Journal of dentistry. 2016;54:25-32.

29.	 Gurgan S, Kutuk ZB, Ergin E, Oztas SS, Cakir 
FY. Clinical performance of a glass ionomer 
restorative system: a 6-year evaluation. Clinical 
oral investigations. 2017;21(7):2335-43.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2287

Impact of Stimulation on Infant’s Communication 
Development in Kuantan, Indonesia; A 2- 4- and 

6-Month Follow-up Study

Helda1, Nur Annisa Fauziyah2, Irwan Muryanto3, Sudarto Ronatmojo1, Nadya Magfira1

1Department of Epidemiology, 2Department of Public Health, Faculty of Public Health, Universitas Indonesia, 
Indonesia, 3Government of Health Service, Kuanti Sengingi, Riau Province, Indonesia

Abstract
Introduction: Stimulation has a large effect on children’s development, but the impact of stimulation 
especially in infant’s communication development was unknown. The primary objective of the study was 
to evaluate the effect of stimulation on infant’s communication development at 2, 4 and 6 months of age.

Method: This is a longitudinal study held in Kuantan Singingi District, Riau Province-Indonesia from 
January to October 2017. We enrolled all newborns whose parents lived and settled in Kuantan Singingi 
district and had normal delivery. Newborn with major congenital abnormalities, pathological jaundice, low 
birth weight and whose mother were smoking were excluded. Data of infant’s communication development 
and parent’s stimulation were collected at 2, 4 and 6 months. the Age and Stages Questionnaire third 
edition (ASQ-3) was administered to assess infant’s communication development and the Infant/toddler 
Home Observation for Measurement of the Environment (HOME) Inventory was administered to assess 
parent’s stimulation. We analyzed the relationship between parent’s stimulation and infant’s communication 
development at 2, 4 and 6 months using logistic regression analysis.

Results: We enrolled 474 newborns and their parents. Compared to less stimulated infants, infants who got 
enough stimulation by their parents had better communication developments at 2 months (OR 11.1 95% CI: 
3.8-32.4), 4 months (OR 2.6 95% CI: 1.3-5.3) and 6 months (OR: 2.2 95% CI 1.1-4.3).

Conclusion: Giving enough stimulation by parents can affect the communication developments of their 
infants.
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Introduction
The quality of human is determined from the first 

1000 days of life, since the beginning of the fetus grows 

in the womb (270 days during pregnancy) and 730 
days in the first 2 years of a child’s life1. Early life is 
an important golden period in a child’s life. In general, 
researchers and the government are very concerned about 
nutrition so that the human resources presented are of 
high quality. There is another thing that escapes attention 
is stimulation, growth and development of a child that 
needs to be considered well at that time. First 1000 days 
of life is a time when there are important opportunities in 
the growth and development of children2. Some studies 
related to child stimulation and development show that 
stimulation has a large effect on children’s development. 
Growth can be observed with the addition of height and 
weight. However, for infant development it is not easy 
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to measure because there are several variables that are 
measured to determine the baby’s development.

Assessment of infant development is measured 
from 4 aspects. These aspects are gross motoric, fine 
motoric, social personal and language. Language 
ability is a combination of all children’s development 
systems. Language skills involve motor, psychological, 
emotional and behavioral abilities3. Language is not 
just talking (vocal expressions to form words) but body 
language such as eye contact, facial expressions, body 
movements4. Talking is a mental skill of the group, 
because it is not only the coordination of the muscles 
that make up the sound, but also the mental aspects of 
the intellectual. The infant’s language development 
is influenced by brain development, experience and 
stimulation. Delay in the early development of language 
skills can affect various functions of everyday life, 
social personal life, learning difficulties etc4. Language 
development disorders can be caused by various factors, 
one of which is lack of interaction between children and 
the environment, late maturation and family factors5.

Infant development is influenced by various factors, 
generally divided into genetic factors and environmental 
factors. Environmental factors are distinguished into 
biological, biomedical, psychosocial, socio-cultural and 
socio-economic factors6.

The purpose of this study is to assess the 
relationships between parent’s stimulation and infant’s 
communication development at 2, 4 and 6 months of 
age. In addition, we adjusted for the sociodemographic 
of infants and their mother including maternal education, 
economic status, density of home contents, number 
of siblings and also infant’s health status including 
nutritional and breastfeeding initiation to maximize the 
statistical explanatory power of the results

Method
Settings: The study held in Kuantang Singingi 

District, Riau Province Indonesia. All participants were 
recruited from January to October 2017. The participants 
were followed up three times according to infant’s age; 
2- 4- and 6-months of age (times 1, 2 and 3 respectively). 
The study was approved by ethics committee of Faculty 
of Public Health, Universitas Indonesia (Approval 
number: 368/UN2.F10/PPM.00.02/2017).

Participants: We included all newborns who met the 
following criteria; (1) parents lived and settled in Kuantan 

Singingi District, Riau Province, (2) delivered normally. 
Newborns with major congenital abnormalities; labio-
palatoschiziz, heart and lungs abnormalities and other 
abnormalities which impact infant’s ability for direct 
breastfeeding, pathological jaundice, low birth weight 
and infant whose mother were smoking were excluded 
from this study. A sample composed of 432 subjects was 
calculated to give statistical power of 80%.

Measures:

Parent’s Stimulation:

Parents stimulation was assessed using Infant/
toddler Home Observation for Measurement of the 
Environment (HOME) Inventory at 2, 4 and 6 months. 
The HOME Inventory is designed to observe parental 
responsivity, acceptance of the child, organization of the 
environment, learning materials, parental involvement 
and variety within the home environment through 45 
items. Score of The Inventory is obtained during a 45 
to 90 minutes home visits during a time when the target 
infant and parent are present and awake. Observation 
and scoring were made by a trained observer.

Infant’s Communication Development

Infants communication development was 
assessed using Age and Stages Questionnaire third 
edition (ASQ-3) at 2, 4 and 6 months. The ASQ-3 is 
a set of questionnaires about children’s development 
consisting of communication development, fine motor 
development, rough motor development, problem 
solving and socio-personal development. We measured 
child communication development by adding the 
score of communication section in ASQ-3 at 2, 4 and 
6 months. A three items Likert’s scale (yes/sometimes/
never) is used in scoring of ASQ-3 and scoring was 
made by a trained interviewer which was differ from 
those assessing parent’s stimulation.

Confounding Factors: Confounding factors that 
appear to be related to parent’s stimulation and infant’s 
communication development were included in the 
models as control variables to rigorously examine the 
predictive effect of parent’s stimulation on infant’s 
communication development; sociodemographic 
features (mother’s education status, social economy, 
density of house contents, number of siblings), birth 
status (birth weight, length of birth), nutritional status 
and early initiation of breast feeding. Information about 
these variables was obtained via interview to parents.
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Statistical Analysis: All statistical analyses were 
conducted using STATA 12th version. First, univariate 
analysis of sociodemographic features, birth status and 
breast feeding were described as frequencies. Second, 
bivariate analysis using chi-square test was used to 
measure the association between parent’s stimulation 
and infant’s communication development. Third, the 
relationship between parent’s stimulation and infant’s 
communication development was analyzed using 
longitudinal logistic regression analysis. We accounted 
for confounding factors in the analysis to isolate the 
specific benefits of parent’s stimulation.

Results
The descriptive results of this study are presented 

in Table 1. The sample compromised of 474 infants and 
parents.

Table 1. Characteristics of Study Participants

Variable n (474) %
Early initiation of breastfeeding
Yes 192 40,51%
No 282 59,49%
Length of birth
Normal 345 72,78%
Short 129 27,22%

Variable n (474) %
Birth weight
≥ 2500 gram 448 94,51%
< 2500 gram 26 5,49
Mother’s education
< High school 185 39,03%
> High school 289 60,97%
Number of siblings
< 3 426 89,87%
> 3 48 10,13%
Density of house contents
Not compact 400 84,39%
Compact 74 15,61%
Social Economy
High 104 21,94%
Low 370 78,06%

Parent’s stimulation and infant’s communication 
development at 2 months of age: Table 2 shows the 
results of longitudinal logistic regression to examine 
the relationship between parent’s stimulation and 
infants communication development at 2 months of age. 
Infants who were had enough parents stimulation had 
significantly higher communication development than 
did infants who got less parents stimulation (OR: 11.1, 
95% CI: 3.8-32.4).

Table 2. Parent’s stimulation and infant’s communication development at 2 months of age

Variable β SE OR
95% CI

Lower Upper
Stimulation
Enough 2,406 0,547 11,089 3,794 32,412
Less Reff
Density of house contents
Not compact 1,020 0,404 2,773 1,256 6,124
compact Reff
Early initiation of breastfeeding
Yes 0,823 0,417 2,278 1,006 5,159
No Reff
Length of birth
Normal 0,779 0,384 2,179 1,027 4,623
Short Reff
Nutritional status
Enough 0,898 0,434 2,545 1,048 5,747
Less Reff
Cons -5,351
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Parent’s stimulation and infant’s communication 
development at 4 months of age: Table 3 shows the 
results of logistic regression to examine the relationship 
between parent’s stimulation and infants communication 

development at 4 months of age. Infants who were had 
enough parents stimulation had significantly higher 
communication development than did infants who got 
less parents stimulation (OR: 2.6, 95% CI: 1.3-5.3).

Table 3. Parent’s stimulation and infant’s communication development at 4 months of age

Variable β SE OR
95% CI

Lower Upper
Stimulation
Enough 0,972 0,356 2,643 1,314 5,314
Less Reff
Exclusive Breastfeeding
Yes 0,905 0,457 2,471 1,010 6,049
No Reff

Parent’s stimulation and infant’s communication development at 6 months of age: Table 3 shows the 
results of logistic regression to examine the relationship between parent’s stimulation and infants communication 
development at 4 months of age. Infants who were had enough parents stimulation had significantly higher 
communication development than did infants who got less parents stimulation (OR: 2.2, 95% CI: 1.1-4.3).

Table 4. Parent’s stimulation and infant’s communication development at 6 months of age

Variable β SE OR
95% CI

Lower Upper
Stimulation
Enough 0,788 0,345 2,198 1,117 4,325
Less Reff
Social Economy
Height 1,862 0,739 6,435 1,512 27,380
Low Reff
Exclusive breastfeeding
Yes 1,661 0,617 5,267 1,572 17,642
No Reff
Cons -6,268

Discussion
Infants with enough parent’s stimulation have 

a higher chance for developing age-appropriate 
communication development than infants receiving 
less parent’s stimulation. The model formed in the 
multivariate analysis of this study proved that there was 
a relationship between stimulation and the development 
of communication. At 2 months an OR 11.1 on infants 
communication development, stated that enough parent’s 
stimulation had a good chance of 11.1 times experiencing 
appropriate communication development compared to 

infants who did not get enough parent’s stimulation. 
This large OR states that there is a strong relationship 
between the development of infant communication and 
stimulation. This is in line with the research conducted 
in Semarang concluded that stimulation has an effect on 
development where one of the developments measured 
is the development of communication with p value 0.001 
(p <0.05) which means there is a relationship between 
stimulation of development and the development of 
children aged 0-5 year in RW 8 Kalicari Urban Village, 
Semarang City8.
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The same results were found in at the age of, 4 
months and 6. The most dominant factor affecting the 
development of communication for 4-month-olds is 
stimulation with OR 2.6 meaning that infants with 
sufficient stimulation have an opportunity 2,6 times to 
develop communication according to age development 
compared to infants with less stimulation. At 6 
months of age the model produced by stimulation with 
communication had OR 2.2.

Other studies in Indonesia conclude the same 
thing that children with low family stimulation has 
a risk of developing abnormal speech9. Stimulation 
is related to communication in line with the purpose 
of stimulation, namely optimizing brain function10. 
Communication ability (language) is an indicator of all 
children’s development due to sensitive language skills 
delay or damage to other systems because it involves 
cognitive, sensory motor, psychological, emotional 
abilities from the environment around the child. Lack of 
stimulation will affect the development of language and 
the impact will interfere with cognitive and emotional 
development11.

Based on the evidence above, the effect of stimulation 
on the development of infant communication has a 
strong relationship, consistent with previous studies.

Conclusions and Recommendations
This research proves that there is a relationship 

between stimulation and the development of 
communication. Infants with stimulation have a higher 
chance of developing communication, especially in 
infants aged 2 months. Therefore, it is recommended to 
start doing stimulation as early as possible.
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Abstract
Laboratory safety is one aspect that must be considered. A variety of chemical materials contained in the 
laboratory, causing the potential for workplace accidents in high-risk laboratories. Accidents at work that 
occur in laboratories greatly affect the business and the community environment. The purpose of this study 
is to discover how much benefit in economic value of implementation of occupational safety and health 
in the laboratory. This research is explained about the method for cost benefit analysis of occupational 
health and safety in laboratory. This research was conducted at the campus laboratory. This study focuses 
on procuring implementation of occupational health and safety for the types of work that use chemicals in 
laboratory, based on government regulation in Indonesia. With effective application of occupational health 
and safety, the benefits that campus university perceive are reduced costs of replacing sick, sick leave, 
so operational costs will be lower, other disruptions in the production process will also be reduced and 
produce profits for entrepreneurs. Implementation of OSH of this laboratory requires adequate planning. 
Therefore the implementation must be coordinated by a Health and Safety team that works closely with 
various other professionals in the laboratory, with special emphasis on finance, management control and the 
human resources department.

Keywords:  Cost benefit Analysis, Cost of Safety, Benefit of Safety, Risk analysis of Safety Laboratory.

Corresponding Author: 
Fatma Lestari 
Department of occupational Health and safety, Faculty 
of Public Health Universitas Indonesia 
e-mail: fatma@ui.ac.id

Introduction
Working in a chemical laboratory will not be 

separated from the various possible dangers of chemicals. 
Accidents of working in the laboratory related to the use 
of chemicals greatly affect the business and society as a 
whole. Not only the use of chemical substances that are 
dangerous, but also the equipment in the laboratory can 
also cause hazards that are not uncommon high risk for 
workers who are doing work in the laboratory, if they do 
not know how and procedures for the use of tools that 

will be used will also increase the risk of work accidents 
in laboratory (1).

Economic losses incurred due to work accidents 
are huge. According to Liberty Manual Insurance 
2015, a total of $ 53 trillion was spent by the company 
on caring for workers and paying compensation for 
workers who had an accident (2–4). In Indonesia, BPJS 
(Social Security Administrator) noted that during 2016-
2017 total claims for work accidents reached $278. This 
amount is the amount of compensation that must be 
paid by BPJS which is very large. Calculation of losses 
arising from work accidents can be done from a variety 
of performance data such as accident statistics and work 
accident risk assessment. These data can provide an 
overview of the possible risks that should be a priority 
in control(4–6).

In 2015, one of university laboratory in Indonesia 
had an explosion. The laboratory explosion caused 
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14 injuries. All of victims were taken to the Hospital 
to get treatment. The injuries suffered by the victims 
were suture wounds around the face and neck due to 
glass fragments from distillation flasks. This accident 
certainly caused several material and immaterial losses. 
Occupational accidents in the laboratory are caused by 
the lack of knowledge and understanding of chemicals 
and the processes and equipment or equipment used in 
carrying out activities, the lack of clarity of laboratory 
instructions and also the lack of supervision carried 
out during laboratory activities, lack of guidance to 
students, Lack of or unavailability of safety equipment 
and protective equipment for laboratory activities, not 
following instructions or rules that should be obeyed, 
not using protective equipment that should be used or 
using equipment or materials that are not appropriate, 
not being careful in doing activities.

Managers should be able to provide a protection 
system for the safety and health of their employees 
through risk control analysis (7,8). Cost-benefit analysis is 
a tool in making a decision process by giving a monetary 
value, usually in the amount of money to the costs 
incurred and the resulting profits making it possible to 
provide a comparison of quantities (7,9).

CBA expected that companies can find out how 
much profit or loss obtained from a risk control in the 
amount of money currency and can know whether the 
risk control makes sense or not to be applied (2). Cost-
benefit analysis can also be a tool in decision making 
from the choice of work accident risk reduction options 
(10). Cost-benefit analysis consists of 4 parts, namely 
calculating costs, calculating benefits, calculating risks 
and comparing costs (11–13).

Costs are defined as things that cannot be avoided 
by the company as a result of efforts to increase OHS 
(12). In other words, the only costs that can be incurred 
are those that are needed for the implementation of risk 
reduction(12). Cost can take the form of engineering 
control such as the installation of fume hoods, 
administrative control such as the application of SMK3 
PP 50 in 2012, or the use of PPE masks, goggles, glove.

Benefits (benefits) are gains in monetary value 
derived from risk reduction (12). The value of benefits can 
be obtained from the avoidance of workers from fatality, 
accident and severity. By avoiding companies from this, 
companies can avoid costs for workers’ compensation, 
cessation of production, recruitment of new workers or 

damage to equipment (14).

Risk has an important role in the calculation of cost-
benefit analysis, because risk can be a benchmark if a 
control with certain costs can be said to be successful 
or not (15).

The comparison of costs with the value of benefits 
and risks is the final stage of cost-benefit analysis. This 
can be done by comparing the total costs of an accident, 
injury and occupational diseases which must be borne 
with the costs incurred for control costs (2).

So That, decision making in risk control must also 
consider the financial capability of the company which 
can be measured by analyzing the amount of funds 
that must be spent to control and the magnitude of the 
consequences in the financial side that arises if not 
carried out occupational safety and health risk controls 

(5,16). The purpose of this study is to know the cost-benefit 
comparison of safety risks in laboratory work can8l be 
reduced by the implementation of OSH laboratory.

Research Question: How does the cost-benefit 
comparison of safety risks in laboratory that can be 
reduced by the implementation of OSH Laboratory?

Objectives: To discover the cost-benefit comparison 
of safety risks in laboratory work that can be reduced by 
implementing OSH Laboratory includes:

1.	 Find out the potential hazards that can be controlled 
by implementation OSH Laboratory

2.	 Find out the level of safety risks before and after the 
implementation of OSH Laboratory.

3.	 Find out how much money must be provided for the 
implementation of OSH Laboratory and how much 
benefit from the economic side.

Method
Study Setting: The location of the study was 

conducted at campus laboratory where the incidence 
increased in the 2015-2108.

Design Study: This study is a descriptive analytic 
using the method mix method, with a sequential 
explanatory study design. In the initial stages of the study, 
a quantitative risk analysis will be conducted. Then do a 
comparison of the costs needed to reduce risk, as well as 
the benefits of the direct and indirect benefits obtained 
because the risk is reduced by the implementation 
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of OHS Laboratory. In this study, researchers used a 
simple cost-benefit comparison to determine whether a 
control that is feasible or not. This concept does not aim 
to determine the effect of a variable on other variables. 
This research divided into 3 steps to find the cost-benefit 
comparison value of Laboratory OHS implementation. 
The stage consists of input, process and output. The 
input stage, observations will be made regarding the 
sources of hazard for laboratory safety. Researchers will 
conduct a job hazard analysis to determine the hazard 
and risk of working in laboratory. At this stage, direct 
and indirect costs will be seen if the implementation 
of OSH Laboratory is carried out. Then in the process 
stage, the level of exposure and consequences can be 
known from the job hazard analysis process through 
a semi-quantitative risk analysis. Probability before 
implementing OSH laboratory and probability after 
implementing OSH laboratory can also be known from 
the results of risk analysis based on job hazard analysis. 
After knowing the level of exposure, consequences 
and probabilities, the researcher then determines the 
level of risk semi quantitatively. From This study, the 
researcher also calculates the ratio between the costs of 
procurement to implementing OSH Laboratory well as 
the benefits obtained due to the absence of costs incurred 
due to the ability of implementing OSH laboratory to 
reduce the risk of working with chemical substance in 
laboratory. In the output stage, researchers will conduct 
a risk comparison before and after the implementation 
of OSH laboratory. The results of this risk comparison 
will then be included in the cost-benefit analysis formula 
to obtain the final value of whether the OSH laboratory 
implementation is feasible or not.

Quantitative Part: Quantitative data will be 
collected to identify independent variables in the 
conceptual framework through monthly safety report 
documents. In addition, data were also related to the cost 
of implementing OSH laboratory, laboratory salary, the 
amount to be paid in case of an accident, data on hazard 
identification, risk assessment.

Quantitative Part: Qualitative data will be 
collected by conducting interviews with key informants 
as well as semi-structured informants.

Data Collection: Data collection in this study 
includes primary data that is direct data collection to 
determine the potential risks of work in the laboratory by 
direct observation of work processes. For data related to 

costs, researchers used secondary data obtained directly 
from the company through the financial department of 
the company’s department.

Key Informant Interview: A pre-test will be 
conducted to validate the interview tool, selection 
of informants and key informants using purposive 
sampling. Interviews will be conducted at the laboratory 
and the top management ranks where the function is as 
a decision maker, namely the head of the laboratory, 
the head of the department. Each interviewer to key 
informants/informants will spend approximately 1 hour 
and recorded with the informant’s approval.

Document Review: The systematic review of the 
literature will be carried out based on the framework 
of the research concept. The researcher will review the 
document in the form of soft copy, but if triangulation is 
needed, the researcher will use hard copy notes.

Data Analysis: Qualitative data transcripts will be 
compiled and reviewed by at least two members of the 
research team. Data from interviews will be analyzed 
according to theme, using E-Z text software. Quantitative 
data will later be entered in a computer database using 
SPSS version 20 for descriptive analytics. The statistical 
test used is the proportion test. Data level of risk related to 
the calculation of costs and benefits in the implementation 
of OSH laboratory. The data that has been obtained 
will be grouped according to their respective variables. 
Data from the calculation of procurement costs for the 
implementation of OSH Laboratory are included in 
the cost category, data about indirect and direct costs 
that must be incurred by the laboratory in the event of 
an accident due to the absence included in the benefit 
category (17). Then compare the risks after and before the 
control in percent to see whether the implementation of 
OSH laboratory can be used as an effort to control that is 
reasonable (reasonably practicable) or not. These costs 
and benefits are measured in a 3-year timeframe, from 
2015 to 2018.

BC Ratio =
Total accident cost (benefit)

Total accident prevention (cost)

Furthermore, the estimated loss that can be avoided 
by reducing work safety risk by installing safety net can 
be done with the formula:

L0

L1

R0 (benefit)

R1 (Cost)

R1 × L0

R0
= → L1 =
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Discussion
The CBA model allows monitoring of OSH costs 

and benefits. Thus, this provides a basis for assessing 
both the effectiveness of the application of OHS as well 
as specific activities to improve working conditions. The 
results of previous research work indicate that there is 
a large difference between the expected benefits and 
the return on investment imagined in companies (18). 
In large companies, an analysis of benefits as a result 
of an investment project can be very useful at the 
departmental level because investment projects are rarely 
implemented to improve working conditions throughout 
the company (19). The most prominent benefit of the 
investment project in occupational safety and health 
is that it improves working conditions pre-existing in 
high concentration companies, work stations and most 
operations are carried out manually(20). Implementation 
of laboratory safety risk prevention requires adequate 
planning(21).

Conclusion
OSH Laboratory implementation is feasible to 

minimize the risk of working safety in the laboratory. 
Procurement of personal protective equipment is 
feasible. This is obtained from the results of the 
financial Benefit/Cost ratio showing a value of more 
than 1. In the UI Laboratory considered in this study, 
preventive measures for occupational risks at this dive 
height the Benefit/Cost ratio is higher than 1. In this 
case the company tries to increase cost effectiveness. 
Implementation of laboratory safety risk prevention 
requires adequate planning. Therefore the application 
must be coordinated by the Health and Safety team, 
which works closely with various other stakeholders in 
the university’s organization, with special emphasis on 
finance, management control and the human resources 
department.
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(Social Security Administrator), CBA: Cost Benefit 
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Abstract
Background: Each year, there are an estimated 6 million new cases of syphilis globally in persons aged 
15 to 49 years. Syphilis remains a risk factor among Men Sex with Men and other groups who tend to have 
multiple sex partners. As is known, people who suffer from syphilis increase the risk for contracting and 
transmitting HIV infection to others. This is because the mode of transmission of Syphilis and HIV have 
in common. Syphilis among Men Sex with Men needs special attention because if it is not immediately 
addressed it is likely to enter the heterosexual population and the impact will be even greater.

Method: A cross sectional study: Integrated Behavior Biological Survey (IBBS) in 2015 is managed by 
the Ministry of Health every four years as part of evaluating HIV AIDS programs in Indonesia. The study 
was conducted in 6 selected provinces to 1,496 Men Sex with Men, behavioral data collection was done by 
interview while biological data in this case Syphilis and HIV were carried out by laboratory examination of 
blood samples

Results: Studies show that syphilis is a risk factor for HIV with (95% CI) RR = 2.2 (1.8 - 2.8). The 
combination of syphilis, education level and condom use consistently increases the risk to 2.5 (1.03 - 5.84).

Conclusions: There is a association between syphilis positive and HIV positive. Syphilis increases the 
risk of HIV cases up to 2 times among Men Sex with Men. Syphilis continues to be an uncontrolled public 
health problem with high rates of syphilis re-infection among Men Sex with Menpopulation in Indonesia. 
Prevention as a more effective approach can be done simultaneously considering that both Syphilis and HIV 
can be prevented in the same way
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Introduction
The joint United Nations (UN) program for handling 

AIDS (UNAIDS) noted the spread (distribution) of 

Human Immunodeficiency Virus (HIV) in Indonesia 
reached 49 thousand or grew 16% each year. Indonesia 
ranks third with the largest growth in the spread of HIV 
among Asia Pacific countries.5 In Indonesia in 2018: 
640.000 people were living with HIV. As of June 2019, 
a total of 466,859 HIV cases were identified and 13% of 
them came from the MSM community.9,10,11

HIV infection in MSM groups has increased in the 
last 15 years in big cities in Asia. In Indonesia, HIV 
infection in the MSM group has increased significantly 
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in recent years. IBBS data in the previous year showed 
a significant increase in syphilis prevalence (2017: 
4.33%, 2011: 9.29% and 2015: 15.71%). The increase in 
syphilis prevalence was followed by an increase in the 
prevalence of HIV (2017: 5.35%, 2011: 8.48% and 2015: 
25.80%). HIV prevalence in the MSM group increased 
by 2.5 times compared to previous STBP. MSM groups 
have a higher proportion of education and proportion. 
Comprehensive knowledge about correct understanding 
of the highest HIV prevention increased by 2.3 times 
compared to other risk groups.6,7

There were various reasons why MSM and bisexuals 
were at high risk for syphilis. The high number of sexual 
partners and sexual networks creates a vicious circle 
where the higher syphilis prevalence then leads to a 
higher incidence, which leads to a higher prevalence and 
cycles that can increase the frequency of infections.

Becoming MSM in Indonesia is not as simple as 
one might expect. A study conducted by Budiman and 
Boellstorff in 2005 showed that being gay in Indonesia 
was seen as a sexual deviation and had a negative 
influence on Indonesian culture. Such social perspectives 
and norms often lead to MSM stigma, discrimination, 
judgmental behavior, rejection and the threat of violence 
which ultimately leads to various things related to HIV/
AIDS thereby increasing the risk of HIV infection in 
MSM.

Method
IBBS is a 4-year survey,using cross-sectional design 

with respondent driven sampling (RDS) as a sampling 
method. RDS was used because MSM is a hidden 
population and has a very strong MSM network. IBBS 
for MSM was held in 6 of 34 province in Indonesia in 
2015. The total number of respondents was 1.496 out 
of 1.500 targeted to represent MSM in Indonesia. The 

inclusion criteria of the respondents were that Men who 
have Sex with Men (MSM) were biologically male, aged 
15 years or older and had lived in the survey city for at 
least one month and had had sex with a man in the past 
year. The collection of information about behavior was 
done by interviews while the collection of biological 
data was done through venous blood collection. The 
syphilis examination was carried out with RPR and TP 
rapid while anti-HIV with rapid test. Collecting, editing 
and analyzing data IBBS using software STATA (v.13, 
Stata Corp). The effect between the independent and 
dependent variables in this study can be determined by 
Prevalence Ratio (PR) with confidence intervals (CI) 
95% and estimated using Cox Regression Model in 
constant time. To determine the model to be used, the 
method used was one at a time by comparing ∆PR> 10% 
between crude PR and PR adjusted

Results
The following was a general description of the 

respondent’s social demographics: from a total of 1.500 
targeted respondents, 1.496 respondents participated in 
this study. In general,66% respondents aged>25 years 
with not selling sex as a main occupation (88%), 61% 
had higher education. The tune of 87% was single status, 
live with family 51% and mostly (85%) had sex at age< 
25 years. Related to HIV AIDS, 83% of respondents had 
attended meetings or discussions related to HIV, this 
had an impact on the good understanding of HIV AIDS 
reaching 62% and knowledge about themselves at risk 
reaching 70%. (Tabel. 1)Most MSM’s regular partner 
were male, the range was between 40-85%, while those 
who have a female regular partner were in the range of 
17-48% and MSM rarely had a trans gender as regular 
partner (0.33-3.34%). On the other hand, 68% of MSM 
had had blood tests to determine their HIV status, but 
98% of those who tested positive from this study have 
not taken HIV treatment.

Table 1. Study population characteristic by inclusion status

Variable HIV Positive 
N(%)

HIV Negative 
N(%)

Total (1496) 
N (%) PR 95% CI P-value

Syphilis
No
Yes

226 (19)
77 (38)

955 (81)
125 (62)

1.181 (85)
202 (15)

1.0
2.2 (1.8-2.8)

-
< 0.0000

Age
< 25 years
>25 years

95 (21)
208 (23)

372 (79)
703 (77)

467 (34)
911 (66)

1.0
1.1 (0.8-1.4)

-
0.35
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Variable HIV Positive 
N(%)

HIV Negative 
N(%)

Total (1496) 
N (%) PR 95% CI P-value

Main Occupation
Not Selling Sex
Selling Sex

267 (22)
35 (22)

949 (78)
129 (78)

1.216 (88)
164 (12)

1.0
0.9 (0.6-1.3)

-
0.87

Education
Low
Moderate
High

22 (85)
82 (84)
155 (82)

4 (15)
16 (16)
35 (18)

26 (8)
98 (31)
190 (61)

1.0
1.0 (0.3-3.1)
1.2 (0.4-3.3)

-
0.91
0.73

Current Living With
Family/Wife
Alone/Partner/Friend

137 (20)
166 (24)

553 (80)
526 (76)

692 (51)
690 (49)

1.0
1.2 (1.0-1.5)

-
0.10

Attending a Meeting or Discussion Related 
to HIV
Yes
No

884 (78)
182 (80)

254 (22)
46 (20)

1.138 (83)
228 (17)

1.0
0.9 (0.6-1.2)

-
0.73

Understanding of HIV AIDS
Good
Poor

187 (22)
116 (22)

673 (78)
407 (78)

860 (62)
523 (38)

1.0
1.0 (0.8-1.2)

-
0.86

Consistency condom with regular partner
Yes
No

62 (25)
102 (20)

186 (75)
388 (80)

248 (34)
490 (66)

1.0
0.8 (0.6-1.1)

-
0.25

Marital Status
Married
Single

142 (79)
264 (29)

39 (21)
938 (71)

181 (13)
1.202 (87)

1.0
1.0 (0.7-1.4)

-
0.98

At Risk of HIV infected
Yes
No

207 (33)
68 (18)

675 (67)
301 (82)

882 (70)
369 (30)

1.0
0.8 (0.6-1.0)

-
0.08

Age at The First Sex
< 25
> 25

264 (23)
39 (20)

919 (77)
161 (80)

1.183 (85)
200 (15)

1.0
0.8 (0.6-1.2)

-
0.43

We conducted stratification analysis of Condom 
Use Consistency and Understanding of HIV AIDS. As 
compared to consistency of condom use with regular 
partner, all respondents with positive syphilis that 
inconsistent using condom were significantly about 2.3 
times more likely to get HIV infection (PR=2.33; 95% 

CI: 1.52-3.57). As compared to understanding of HIV 
AIDS, all respondents with positive syphilis showed 
that there was not any significantly difference between 
respondent whose had good and poor understanding of 
HIV (Table 2).

Table 2. Stratification Analysis of Associations between Syphilis and HIV Infection According to Strata of 
Consistency Condom Use with Regular Partner and Understanding of HIV AIDS

Variable PR Strata (CI 95%) Crude PR 
(CI 95%)

Adjusted PR 
(CI 95%)

P-Value 
Homogenity ∆PR (%)

Consistency condom use 
with regular partner

Consistent 1.95 (1.03-3.68)
2.195644 2.198544 0.645 0.13

Inconsistent 2.33 (1.52-3.57)

Understanding of HIV AIDS
Good 2.29 (1.66-3.15)

2.195644 2.195567 0.675 0.007
Poor 2.04 (1.34-3.10)
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The results showed that respondents who were 
syphilis positive had a risk for HIV positive 2.6 times 
greater than those who were not syphilis (2.6; 95% 
CI:1.05-6.30) p-value 0.03. After adjusting for several 

variables suspected to be a confounder, the adjusted 
PR changed to (2.5; 95% CI:1.03-5.84) p-value: 0.04. 
(Table. 3).

Table 3. Results from the Multivariable Model

Model PR (95% CI) P-Value
Model 1 (Full Model):
Syphilis, main occupation, education, current living with, attending a meeting or discussion 
related to HIV, understanding of HIVAIDS, consistency condom with regular partner, marital 
status, at risk of HIV infected, age at the first sex

2.6 (1.05-6.30) 0.03

Model 2 (Reduced Model):
Syphilis, education, consistency condom with regular partner

2.5 (1.03-5.84) 0.04

This was the model used after controlling for 
several variables. This model showed that in addition to 
syphilis, the consistency of condom use and education 
was a determinant of the factors that most influence HIV 
infection. The results shown that respondents who were 
syphilis positive have a risk for HIV positive 2,5 times 
greater than those who were not syphilis PR = 2.50; 95% 

CI; 1.03–5.84; p-value:0.04. Education of respondent 
has 0.9 times effect (prevention) on HIV infection PR 
= 0.9;95% CI; 0.68–1.46; p-value: 0,99. Consistency 
condom with regular partner has 0.3 times (prevention) 
on HIV infection PR=0.3; 95% CI; 0.18-0.83, p-value: 
0.01. (Table 4).

Table 4. Final Model Association between Syphilis and HIV

Variable PR (CI 95%) P-value
Syphilis
Education
Consistency condom with regular partner

2.5 (1.03–5.84)
0.9 (0.68 -1.46)
0.3 (0.18 - 0.83)

0.04
0.99
0.01

Discussion
Syphilis and other sexually transmitted infections 

(STI) were risk factors for HIV. Both syphilis and HIV 
were transmitted through sexual transmission mainly 
due to the presence of genital and inflammatory lesions.1 
All people who were sexually active could be at risk for 
syphilis. Both men and women could get syphilis even 
though more cases were found in men than women. 
Most of the new cases reported occurred in men who 
have sex with men.13 In people living with HIV, syphilis 
increased the power of infection HIV and in those who 
have not been infected with HIV, syphilis increase 
susceptibility to contracting HIV. Various studies in 
many countries reported that syphilis infection could 
increase the risk of HIV transmission by 3-5 times.8 
Control over syphilis remains a challenge. Similar to 

previous studies, HIV-positive patients were found more 
often involving sexual behavior associated with syphilis 
than HIV-negative patients. Clinical manifestations were 
rather similar in the two groups, although anal chancre 
was most common in HIV-positive patients.2

IBBS 2011 and 2015 data revealed that syphilis 
rates among key populations remained high. Rates of 
condom use as a means of preventing syphilis and HIV 
has increased and condoms were becoming available 
at some clinics, even in Puskesmas (primary health 
care).Antibiotics for the treatment of syphilis (benzatin 
penicillin), gonorrhea (cefixime) and chlamydia 
(azithromycin) available at STI clinics, however 
sometimes the treatment was not up to standard and the 
handling was also not routinely carried out.6,7
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Studies conducted in other countries also showed 
a similar trend where an increase in the prevalence of 
syphilis was followed by HIV prevalence. In China, 
the prevalence collected from HIV-syphilis coinfection 
across the country substantially increased from 1.4% 
(95% CI: 0.8-2.3%) during 2005-2006 to 2.7% (95% 
CI: 1.8-4.0%) during 2007-2008.4 Peru also showed 
similar data as Indonesia. The prevalence rates of HIV 
and STIs, including syphilis, gonorrhea and chlamydia 
were very high among MSM registered from clinics 
and community sites in urban Peru. HIV prevalence 
was significantly higher among MSM enrolled from 
clinics, with previously undiagnosed HIV identified 
in 9.1% compared to 2.6% of community participants. 
15.4% of all MSM screened were infected with a curable 
STI of ≥1, 7.4% with early syphilis (RPR ≥1:16) and 
5.5% with urethral gonorrhea and/or chlamydia.3 The 
high level of mobility, the number of sexual partners 
and the high prevalence of unprotected sex and syphilis 
infections indicate the potential for rapid spread of HIV 
among MSM in Beijing. Study showed that men partner 
with men in a lifetime>10 times were associated with 
seropositivity in both syphilis (OR, 1.9; 95% CI, 1.1-
3.4) and HIV (OR, 4.3; 95% CI, 1.4-13.6). In addition, 
HIV infection was significantly associated with syphilis 
seropositivity (OR, 3.8; 95% CI, 1.3-10.8).14

There were various reasons why MSM and bisexuals 
were at high risk for syphilis and HIV. The high number 
of sexual partners and sexual networks created a vicious 
circle of infections between syphilis and HIV.

In addition to syphilis, condom use variables with 
a regular partner and education were two variables 
that were very strong predictors on positive HIV 
cases. The percentage of consistent condom use with 
regular partners, non-regular partners, when buying 
sex and when selling sex were: 33%, 51%, 52% and 
62% respectively. This showed that the consistency of 
condom use (always using condoms when having sex) 
was still very low. This study also showed that condoms 
were quite accessible both those obtained by buying or 
getting them for free from Field Officers. Unfortunately, 
even though 83% said condoms were accessible, in 
practice only 35% always provided condoms and only 
32% always provided lubricants.

The main limitation of this cross-sectional study 
was concerning the temporal sequence, i.e.that we could 
not fully assure that the occurrence of all syphiliscases 
(which was hypothesized as a causal risk factors of the 

HIV infection) came first before the occurrence of HIV 
infection.

Conclusions
There was significant association between syphilis 

and HIV infection. Among MSM, having Syphilis 
increased the risk of HIV infectionup to 2.5 times. 
Syphilis continued to be an uncontrolled public health 
problem with high rates of syphilis re-infection among 
MSM groups in Indonesia. Considering the serious 
complication/sequelae and its role in increasing the HIV 
transmission and thus accelerating the HIV epidemic, 
controlling Syphilis must be seriously emphasized with 
urgency. Efforts to prevent HIV and syphilis must be 
coordinated. Further studies to explain the behavioral 
and biological interactions between the two infections 
were needed.
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Abstract
Marind and Muyu tribe are tribes that are still very thick with their cultural values and still have blood ties 
or family ties with the tribes or villages in the surrounding areas of Papua New Guinea, where these villages 
are still rarely touched by modernity. However, among teenagers, it was found that they often brought 
cannabis into Indonesian territory. This study aims to look for concepts and relationships between concepts 
related to family security of the Marind and Muyu ethnic groups not to use drugs and to find a picture of 
the socio-cultural value system of the two tribes in protecting adolescents against drugs. The design used 
is qualitative research with a case study approach. This research was conducted in Sota sub-district, Sota 
District, Merauke Regency in July - August 2017. Data collection was carried out by interview, observation 
and document review. Research informants are adolescents who are not narcotics, adolescent drug users, 
parents and other community leaders. Analysis of the data used is qualitative data analysis and triangulation 
to ensure the validity of the findings. The results showed that empirically teenagers did not become drug 
users because of the mother’s message. The emotional closeness of adolescents with the mother at home 
naturally flows into the superstructure. Although some teenagers who are not narcotics are friends with 
narcotics, they do not use drugs because it can make parents embarrassed and excluded from the community 
life in Merauke Regency.
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Introduction
Report on the development of the drug situation 

in the world in 2014, it is known that the estimated 
number of drug users in 2012 is between 162 million 
people to 324 million people(1). Based on reports from 
the survey conducted by BNN in 2014, it was found 
that the number of drug cases nationally in Indonesia in 
the age group of 10-59 years was 3,362,527 people in 
2008, 4.274.257 people in 2011 and 4,022,702 people in 

2014. The results of the National Survey on Drug Abuse 
Prevalence in 2014 predict that in the rising scenario 
there will be an increase in drug abuse nationally, 4.1 
million people in 2014 to 5.0 million people in 2020 and 
also followed by an increase in economic and social cost 
losses. due to drug abuse around 2.3 times or increased 
from 63.1 million IDR to 143.8 trillion in 2020(1).

Data in 2015 stated that the biggest drug users in 
Papua based on education were high school students with 
53% of the total new users totaling 334 people, followed 
by junior high school education of 35%. Whereas based 
on employment, the biggest cannabis users in 2015 in 
Papua were those who did not work by 43% and second 
were students by 31%. Through the survey results, it was 
also reported that the type of drug that was first used 
nationally, the province of Papua ranks first at 92% and 
for the types of drugs currently circulating in Papua is 
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cannabis 99%(1). Types of cannabis drugs are so popular 
in Papua because of their easy access to the Papua New 
Guinea border.

Marind and Muyu tribe are tribes that are still 
very thick with their cultural values and still have 
blood ties or family ties with the tribes or villages in 
the surrounding areas of Papua New Guinea, where 
these villages are still rarely touched by modernity. 
However, among adolescents and young people, it is 
found that they often bring cannabis into Indonesian 
territory. Based on a literature study it was found that 
the parents and children of the Marind tribe (all those 
belonging to the family) often rested while chatting on 
the porch of the house which was built on the front of 
the house. It is also used as a good time to share the tips 
of life with young people or teenagers in the family or 
advice about daily life. Parental advice and self-concept 
are the strength of a teenager in defending themselves 
from falling into the world of drugs. Parental advice, 
especially mothers are able to give effect to adolescents 
to protect themselves from drugs and self-concept which 
is a value or something that is believed by adolescents as 
something good and right not to fall into drugs.

Based on this information an initial proposition can 
be made that there is a value system in the tribes that 
inhabit the border area as a family immunity that is able 
to protect and prevent drug use in adolescents, through 
the advice of parents and adolescents self-views towards 
their future. If this is generally accepted, then actually 
teenagers in the community who inhabit villages in the 
border region have strong values (forms of immunity) 
within the family so that they can protect and prevent 
and avoid the influence of drug use. This needs further 
research to prove that the building proposition is 
generally accepted for people who inhabit villages in the 
borders of Indonesia and Papua New Guinea.

Method
This type of research is a qualitative study using a 

case study approach. This research was conducted in 
the Sota village, Sota District, Merauke Regency, in 
addition to the children of the Marind and Muyu tribes 
who were attending or studying at the University in 
Merauke City in July - August 2017. Data was collected 
through interviews, observations and document 
reviews. Research informants are adolescent drug users, 
adolescents who are not drug users and have friends who 
use drugs as well as adolescents who are not drug users 

and do not have friends who use drugs. In addition to 
adolescents, informants can also come from families 
(father/mother/grandfather/grandmother/housemates) 
and also community leaders (chiefs, teachers, priests, 
priests and others according to data requirements). 
Analysis of the data used is qualitative data analysis and 
triangulation to ensure the validity of the findings (2).

Findings: To find out the behavior and values of 
non-drug adolescents in the Marind and Muyu tribes, 
data collection was carried out by conducting in-depth 
interviews and observations of 14 non-drug adolescents.

The reason teens don’t use drugs: There are 
several reasons that cause the Marind and Muyu ethnic 
groups not to use drugs, namely the knowledge that 
drugs can damage nerves and organs, fear of addiction 
and the prohibition of using drugs (Law and Religion).

“Tidakmenggunakannarkobakarenatakutketagi-
han” � (Informan MRT).

“Tidakmenggunakannarkobakarenatidakbaik-
bagikesehatan dan dilarangkeras oleh Undang-Undang, 
agama dan Negara” (Informan MUS).

Fear of addiction/addiction is a symbol of the 
concern of a teenager on the long-term negative effects of 
drugs which when trying to use are difficult to get rid of 
or stop. This, of course, will have its own consequences 
it will be difficult to become normal when they become 
abnormal people, then they will find it difficult to carry 
out social activities. In addition, they will also have 
difficulty in carrying out social roles. This is certainly a 
very heavy consequence because they will automatically 
be rejected in their social environment. They also think 
that once using drugs it will be difficult to stop.

Some teens make parents the reason parents don’t 
use drugs.

“Saya tidakmenggunakannarkobakarenatakutdi-
marahi mama. Saya seringcurhat dan ceritaapa-apasa-
ma orang tua” (Informan SAP).

Parents, especially mothers, are someone who 
is personified by the mother as someone who has the 
power to provide reward and punishment.

Advice received from family: The RES informant 
stated that he had received advice from his parents.

“Ada (nasihat orang tua), agar rajinbelajar, 
jangannakal, jangansukaringantangan (pukulteman)”.
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Mother’s advice contains profound meanings for 
adolescents of the Marind and Muyu tribes. The content 
of the mother’s advice that warns her child is a symbol 
that the child does not commit acts that violate, including 
falling into the use of drugs. Children are warned not 
to hang out at any time while being more selective in 
making friends.

Another informant (ASO) stated that he was often 
advised by his mother.

“mama selalukasihnasihat, sekolahbaik-
baik, bergauldenganteman yang baik-baik, 
kalaujalanjanganmacam – macam, kalauadateman yang 
mau main, lebihbaik main kerumahdari pada keluar, 
dan kuliahbaik – baikjanganmengecewakan orang tua”.

The contents of the advice suggest for teens not to 
just hang out and choose friends. The direction to call a 
playmate at home is a form of protection so that parents 
can still control the behavior of the child. The results of 
the study also found the fact that there are several support 
factors (factors - factors that support) so that adolescents 
do not use drugs, namely advice not to just hang out. Be 
careful in getting along is a symbol of efforts to fortify 
themselves by limiting/selective in choosing associates.

Sources of information about drugs: The 
description and knowledge of the dangers of drugs in 
adolescents make teens not want to use drugs. Knowledge 
about drugs is obtained by adolescents from counseling 
obtained at schools and the National Narcotics Agency 
(BNN) of Papua Province.

“Di sekolahitupernahdatang orang BNN kasihpe-
nyuluhantentangbahayanarkoba. Itukatanyanarkoba-
bikinkitasakit”.

The existence of drugs around the Marind and Muyu 
tribes has made various parties make efforts to prevent 
drug use among teenagers. Teenagers get knowledge 
about the dangers of drugs from BNN and Schools. 
BNN is a government institution that specifically and 
aggressively undertakes efforts to prevent and deal 
with drugs in Indonesia, including in the Papua region. 
In conducting prevention efforts, BNN works closely 
with schools to provide students with lessons about the 
dangers of drugs.

The ideals of noble teenagers: Marind and Muyu 
teenagers have lofty ideals to be achieved. They assume 
that using drugs is something that can cause them to not 
be able to get the ideals they want.

“saya tidak mau kaka. Saya mau jadi perawat. 
Katanya jadi tenaga itu harus sehat dan tidak boleh ada 
penyakit.”

The quote from the informant above shows that 
adolescents having drug beliefs can keep them from 
achieving their desired goals. Teenagers have, the 
aspiration to become a nurse is their desire to become a 
better person and make parents happy.

Discussions
Geographically, there are several villages/tribes 

that live in the border areas of Indonesia and Papua 
New Guinea, one of which is the Marind and Muyu 
tribes in Merauke, Papua Province. Marind and Muyu 
tribes have a kinship with the people of Papua New 
Guinea, both those caused by blood relations, as well as 
social relations, such as trade relations and other social 
interactions. This condition can provide its own threat 
to drug trafficking in both tribes. The Marind and Muyu 
tribes are one of the areas in Merauke that are used as 
drug trafficking routes, both by land and river waters (3).

Empirically, the state of Papua New Guinea is one 
of the countries that give citizens the freedom to use 
drugs with cannabis type freely. Marijuana plants can 
grow freely around the community and the community is 
free to use marijuana and the market to the community(4, 

5). In contrast to Papua New Guinea, Indonesia imposes 
a strict ban on the use of narcotics including in the form 
of marijuana. All forms of activities related to cannabis 
will be given strict sanctions both legally and social 
sanctions that develop normatively in society as a social 
order.

The existence of adolescents who do not use 
drugs in the Marind and Muyu tribes is certainly an 
interesting thing because among the Marind and Muyu 
tribes themselves many people use drugs. In addition, 
the location of the Marind and Muyu tribes that border 
directly with the State of Papua New Guineawhere 
drugs can freely enter certainly can be a motivating 
factor for adolescents in the Marind and Muyu Tribes 
to use drugs. The cause was explored by researchers 
in adolescents who did not use drugs by displaying 
findings and analyzing the meaning of findings based 
on the paradigm used in this study. Teenagers will get a 
reward if they obey and obey the commands of parents 
(mothers) and the norms and rules in their environment. 
Whereas punishment will be received if a child violates 
the commands, norms and rules of the parents and the 
environment.
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When viewed using the symbolic paradigm of 
Mead’s (6) symbolic interaction, parents are significant 
others who have a big role in the process of emotional 
development of adolescents. A teenager who does not 
use drugs normatively should internalize the norms and 
morals of his parents through interactions that occur in 
their daily communication. When there is an intense 
interaction between parents and adolescents, adolescents 
will get a role model in their lives as an antidote to 
deviant behavior. Using Mead’s symbolic interaction 
paradigm, children’s values are built by parents as part 
of the child’s superstructure. Parents are still a central 
figure that cannot be separated from teenagers who are 
still in the process of searching for an identity.

The family as the smallest unit in social life has a very 
big role in shaping one’s defense against social diseases 
early on (7). However, the role of parents in child care 
changes as the child’s growth and development. Father 
and mother both have an important role since the child in 
the womb. But there is a slight difference in touch from 
what is displayed by father and mother. Mothers tend 
to foster feelings of love and love for children through 
interactions that involve physical touch and affection. 
Whereas fathers tend to foster self-confidence and 
competence in children through physical play activities. 
Parents have an important role in nurturing and fostering 
their children’s behavior. In the development of children, 
parents play a role as satisfying the needs of children, 
child development, role models for children and forming 
self-concept in the family.

For the Muyu Ethnic community, there is a set of 
traditional rules concerning social interactions with 
adolescents relating to dangerous issues such as drugs. 
Including the procedures for promiscuity in adolescents 

(8). The position of children in the family, especially 
boys, is a source of pride in the Muyu family. This 
causes parents to provide protection to adolescents so 
that they can become heirs in the family. According to 
Sharf (2010) in Sisca and Gunawan (9), adolescents aged 
15-18 years are an important period in which career 
choice commitments are made. At that age, teenagers 
have realized the importance of school for their career 
development. Teenagers know that they can determine 
their careers for their future related to career decisions. 
At the same time, teenagers’ access to know things that 
can make it difficult for adolescents to achieve their 
goals is also greater. Teenagers as much as possible to 
protect themselves from things that damage their ideals.

Culture is a major force in people’s lives (10). One 
of the cultures of the Muyu and Marind tribes that are 
strongly attached to adolescents is religious life. This 
culture becomes a major force in binding the system 
of action. Religious life mediates interactions between 
people, interacts personalities and unifies social systems. 
Teenagers take good grades in every pastor’s lecture and 
activities in the church. Religion provides teenagers 
with knowledge about God and the prohibitions to 
take actions that are forbidden by God. This becomes 
a system of values and norms inherent in adolescents to 
ward off drug use behavior.

Conclusion
Empirically teenagers do not become drug users 

because of the mother’s message. The emotional 
closeness of adolescents with the mother at home 
naturally flows into the superstructure. Although 
some teenagers who are not narcotics are friends with 
narcotics, they do not use drugs because it can make 
parents embarrassed and marginalized in the community 
life in Merauke Regency.
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Abstract
Objectives: This study aims was to examine the self efficacy effect on family members as caregivers 
in preventing the incidence of CHD among family members at risk of CHD after obtaining family 
psychoeducation.

Method: The study was a quasi-experimental pre-post control group design on caregivers which have one 
risk factor of CHD in family members in Malang Regency. The sampling technique used was purposive 
sampling with 96 respondents (48 intervention groups and 48 control groups). The measuring instrument 
used is Cardiac self-efficacy questionnaire. The data analysis employed chi square test, t dependent test and 
independent t test.

Results: The characteristics of the respondents in the psychoeducation group and control group (Age, sex, 
relationship and family support) had no relationship (P> 0.005). The family psychoeducation group (1.88) 
and the control group (1.66) had the same selective value of self-efficacy in preventing CHD among family 
members at risk of CHD. There was an effect in the family psychoeducation group (p <0.005) and there was 
no effect on the control group (p> 0.005). Family psychoeducation and control groups had differences in 
terms of self-efficacy of caregivers in preventing CHD among family members at risk of CHD (p <0.005) .

Conclusions: The groups that get family psychoeducation have better self-efficacy than those given health 
education (control groups).
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Introduction
Heart disease is one of the major causes of deaths 

in many countries, including in Indonesia. World Health 

Organizations (WHO) predicts that by 2020, the number 
of heart disease cases will continue to increase until 
2030. Nearly 60% of deaths related to heart disease 
were caused by CHD1. Indonesia is one of the countries 
that records the incidence of CHD. The identified 
symptoms are as much as 1.5%2. The results of study 
in 2017 conducted by the researcher at Talok village 
Malang Indonesia, 50 people had the risk of CHD and 
40 caregivers caring for family members with the risk 
of CHD had less self-efficacy against the prevention of 
CHD risk.

Family empowerment approach was one of the 
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efforts that can be done to prevent CHD3. The concept 
of family enlargement involves families to prevent and 
care for family members who are sick. In addition, 
family empowerment aims to improve health facilities as 
an effort to prevent the disease4. Family empowerment 
can be done by caregivers in the family independence 
process to monitor and maintain health. The process of 
family empowerment can improve the function and task 
of family health care5.

Family empowerment aims to increase the role of 
caregivers in improving psychological motivation and 
self-efficacy of caregivers in preventing the disease6.
The role of caregivers in preventing CHD improves the 
function of family health, reduces the anxiety that occurs 
in the family, increases self-efficacy in preventing CHD 
and increases self-efficacy in CHD prevention process. 
The dominant role of the caregivers is related to self-
efficacy in preventing CHD7.

Therapeutic modalities are one of the efforts for 
enhancing the self-efficacy of a person. The therapeutic 
modalities are family psychoeducation. Psychoeducation 
aims to provide information for improving the ability of 
family members, reducing recurrence and improving 
the function of clients and families8. Therefore, family 
psychoeducation can be implemented to provide 
education for the family in terms of knowing the disease, 
assisting and training the caregivers in overcoming 
the changing behavior of risky family members and 
strengthening family support and empowerment in the 
community9. Thus, this study identifies the influence 
of family psychoeducation on the enhancement of 
caregivers’ self efficacy in the prevention of CHD in 
CHD family members.

This study aims to examine the self-efficacy 
differences of caregivers in preventing the incidence 
of CHD among family members at risk of CHD after 
obtaining family psychoeducation. It also analyzes 
differences in the self-efficacy of caregivers in preventing 
CHD among family members at risk of CHD in family 
psychoeducation and control groups. Further, it analyzes 
the self-efficacy effect of the family in preventing the 
case of CHD among family members at risk of CHD 
after obtaining family psychoeducation.

Materials and Method
Study Design: The research design of the study was 

quasi experimental pre-post control group design. The 
study was conducted from August 2017 to January 2018. 

The sampling technique used was purposive sampling. 
Determination of CHD risk groups used Framingham 
10-years estimation with a minimum inclusion criteria 
for a person with CHD risk is in the low risk category10. 
Determination of risk category of CHD by sex, Age over 
35 years, someone with hypertension (> 120 mmHg) 
without taking hypertension medication regularly, had a 
history of diabetes mellitus, smokers and someone with 
a history of dyslipidemia. Exclusion criteria for a person 
who had been diagnosed with cardiovascular disease by 
a physician as well as someone with CHD risk but had 
no caregiver

Study Area: The data were collected in Turen 
District, Malang Regency. Data collection was done by 
conducting home visits to families with risk factors for 
CHD. During the visits, the researcher provided family 
psychoeducation to the intervention group and health 
education on CHD to the control group.

Sampling Technique: The sampling technique 
used was purposive sampling. The number of samples 
involved was 96 respondents. The sample is divided into 
2 groups, namely family psychoeducation group (48 
respondents) and control group (48 respondents).

Instrument: The instrument used was a Cardiac 
self-efficacy questionnaire (CSE)11. The approval for 
the use of the questionnaire has been obtained from the 
owner. CSE was translated into Bahasa Indonesia at 
Universitas Brawijaya’s language training center. Then 
tested the validity of the contents of the questionnaire 
to someone who was competent for cardiovascular. 
The questionnaire comprises 15points statement about 
risk factors and self-efficacy related to the risks of 
CHD into the family. The Likert scale was used in the 
questionnaire, consisting of (1) for unsure, (2) unsure, 
(3) sure and (4) very sure. The higher the value, the 
better the self-efficacy of a person. Reliability test was 
conducted in Bantur Village, Kabupaten Malang with 32 
respondents who have the same criteria with family risk 
factors at CHD. The reliability test obtained Cronbach’s 
alpha value of 0.988.

Collection Procedure:

Caregivers in the family of psychoeducation group 
were given 4 interval interventions:

(a)	 Session 1: Caregivers recognized family health 
problems in preventing CHD;

(b)	 Session 2: The management of stress for caregivers 
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in caring among family members with risk factors of 
CHD;

(c)	 Session 3: Caregiver load management in caring for 
family members who have risk factors for CHD;

(d)	 Session 4: Family empowerment for preventing 
CHD in the community.

The control groups were given health education 
using CHD materials, consisting of the definition of 
CHD, signs of CHD, CHD risk factors, first aid and care 
if a member of family could have a heart disease.

Family psychoeducation was given by researchers 
who have competencies as mental health nurses, 
medical surgical nurses and community nurses. The 
family psychoeducation was conducted in 4 sessions. 
The Method of family psychoeducation and health 
education in the control group had differences. Family 
psychoeducation was done by sharing experiences about 
family problems while caring for family members who 
are at risk of CHD to family empowerment with CHD 
risk in the community. The duration of each session was 
45-60 minutes. The control group was given intervention 
by researchers with a one-time frequency of encounters 
with a duration of 45-60 minutes of health education.

The intervention media used in the family 
psychoeducation group were the family psychoeducation 
module for CHD prevention, caregiver workbook on 
CHD prevention, feedback sheet on CHD materials, 
leaflets on CHD materials, management of family 
burdens and family empowerment with CHD risk 
factors in the Community, book on management stress 
consisting of progressive muscle relaxation. The control 
group used a Flipchart and a leaflet of CHD materials.

Data Analysis: The data analysis employed the 
Statistical Package for the Social Science software 
20 (SPSS 20). Normality test data in this study 
using Kolmogorov-Smirnov. The decision used was 
probability value (p> 0,05), so the data was normal 
distribution. The value of self-efficacy pre-test in the 
family psychoeducation intervention group (p = 0,571: 
95% CI) and posttest value (p = 0.132: 95% CI), 
whereas the pretest control group (p = 0,116: 95% CI) 
and posttest (p = 0,116: 95% CI) = 0.299: 95% CI). It 
can be concluded that the distribution was normal.

The homogeneity test of the data in this study 
used Levine test. The result value of the test was the 
probability value (P> 0.05) then the result had the same 

variant (homogeneous). Pretest value of self-efficacy 
in family psycho education group (p = 0,571: 95% CI) 
while value pretest in control group (p = 0,116: 95% CI). 
The conclusions of both groups had the same variant 
value (homogeneous).

The Chi-square test was used to determine the 
difference of variables on characteristic data of 
respondents. The statistical test for cardiac self-efficacy 
within groups were used dependent t-test. Independent 
t-test was used to determine the difference of cardiac 
self-efficacy between family psychoeducation and 
control group.

Ethical Considerations: Ethical approval for the 
study has been obtained from the Medical Research 
Ethics Commission of the Faculty of Medicine, 
Universitas Brawijaya Malang, Indonesia with a research 
ethics number No.383/EC/KEPK/11/2017.

Results
The characteristic data of the respondents consists 

of age, sex, family relationship and family support. The 
characteristic age of majority respondents in the 41-50 
years age range (68.8% family psychoeducation group 
and 72.9% in control group). The respondent’s gender 
was female-dominated in treating risky CHD members 
in two groups (54.2% family psychoeducation group 
and 58.3% control group).The family relations of the 
respondents with the most at-risk members of CHD were 
wives in both groups (41.7% of family psychoeducation 
group and 50.0% control group) and the respondent’s 
characteristic in providing the majority medication 
adherence was reminiscent of the two groups (54.2% 
family psychoeducation group and 52.1% control group) 
as shown in table 1.

The family psychoeducation group (1.88) and 
the control group (1.66) had the same selective value 
difference to self-efficacy of caregivers in the prevention 
of CHD in members at risk for CHD. There was effect 
on the family psychoeducation group (dependent t-test: 
p= 0.008; 95% CI) and there was no effect on the control 
group (dependent t-test: p= 0.889; 95% CI) as shown 
in table 2. The family psychoeducation group and 
the control group had differences in caregivers’ self-
efficacy in the prevention of CHD in family members at 
risk of CHD (Independent t-test: p= 0.004; 95% CI) as 
presented in table 3.
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Discussion
Family psychoeducation in this study is based on 

previous studies on the psychoeducation effect on the 
mental health of clients with CHD. In the previous 
studies, there were also sessions on CHD, stress and 
anxiety management and family empowerment12. 
The literature on family psychoeducation sessions for 
analyzing health problems, stress management, burden 
management and family empowerment in the community 
is also consistent with the research on psychoeducation 
programs on family attitudes in caring for sick family 
members13,14.

Session 2 of the community-based psychoeducation 
aims to manage stress and psychosocial problems with 
stress management approaches15. One of the functions 
of stress management is increasing self-efficacy in the 
prevention of CHD disease. This is in line with the 
research on the relationship of self-efficacy and the 
anxiety level of cancer patients. From the results of the 
study, it is found that someone who has high anxiety will 
have negative self-efficacy16.

Empowerment of community in families with CHD 
is also present in session 4 of the family psychoeducation. 
The purpose of the empowerment is to prevent and solve 
family health problems. The empowerment model can be 
used by the health team to seek help when experiencing 
health problems. The information obtained by the health 
team can improve self-efficacy. Empowerment can also 
be interpreted as a model of educational intervention 
for individuals or families to enhance their ability to 
think critically and act independently in improving self-
confidence and self-efficacy17,18.

The method can also increase knowledge about the 
prevention of acute coronary syndrome risk factors for 
patients looking for the aid to the health care team if 
they experience shortness of breath and chest pain due 
to acute coronary syndrome19. So, there are different 
method and results between sharing and discussion 
method than conventional method20,21,22.

Two prior studies regarding psychoeducation 
illustrated some variations compared to this study, for 
instance number of sessions applied and outcomes 
achieved. Those studies explained eight sessions of the 
therapy which included modality therapy and assessment 
of mental illness stigma related to cardiac disease, but 
this study applied only four sessions of that. Besides, 
outcomes of the therapy described in those were its 

effectiveness to relieve anxiety of cardiac disease 
sufferer and family burden of people living with mental 
illness. On the other hand, this study shows that family 
psychoeducation has develop caregivers’ self-efficacy in 
order to prevent the risk of cardiac disease.

In this way, the improvement of caregivers’ self-
efficacy was influenced by the method of psychoeducation 
that researcher applied. Moreover, researcher also gave 
stress management during second session of the therapy 
that improve their self-efficacy. As a result, caregivers 
were able to empower their family members with high 
risk of cardiac disease so the members will have a better 
quality of life as the part of community. So, this method 
is really effective compared to conventional health 
education such as giving leaflet that only improve self-
knowledge.

Conclusion
There is a difference of self-efficacy of the family 

as caregiver in preventing the incidence of CHD among 
family members at risk of CHD after obtaining family 
psychoeducation. Further, there are differences in family 
psychoeducation with the control group on self-efficacy 
of caregiver in the prevention of CHD among family 
members at risk of CHD
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Abstract
Background: BPJS (The Indonesian National Health Insurance System) is Public Legal Entity that is 
directly responsible to the President and has the duty to organize National Health insurance for all Indonesian 
people. BPJS. Today the BPJS has experienced a 100% increase. BPJS tariff increase of 100% has an impact 
on community participation and BPJS services to the community.

Method: This research was conducted descriptively with qualitative research using a phenomenological 
approach using Interpretative Phenomenological Analysis (IPA). This research was conducted on 25-29 
November 2019. Sampling with a purposive sampling technique. The sample size of 15 participants in this 
study were people aged 15-64 years. Data collection in this study was conducted by in-depth interviews 
using voice recorders and verbatim observation techniques. Interviews were conducted structurally using 
interview guidelines compiled by researchers based on response theory and phycology theory.

Result: There are 8 themes, namely services with positive and negative community view sub themes, BPJS 
types with BPJS-PBI (The Indonesian National Health Insurance System-Beneficiary Contribution) and 
BPJS-Non PBI(The Indonesian National Health Insurance System- Non Beneficiary Contribution) sub 
themes, BPJS system with positive and negative value sub-theme views, BPJS policies with sub-policies 
complaint themes that occur, BPJS selection with BPJS-PBI and Non-PBI BPM sub-themes, Costs with 
BPJS contribution payment sub-themes have an impact on BPJS views, Tariff Increase with sub-theme 
opinions on BPJS and Hope with BPJS improvement sub-themes.

Conclusion: People heard the issue of rising BPJs made them have to rethink to drop out of class, in addition 
they questioned the quality of services and facilities because they paid more the government is asked to be 
wiser in determining the increase in BPJS costs

Keywords:  BPJS, Society, Increase in Rates.

Introduction
BPJS Health is Public Legal Entity that is directly 

responsible to the President and has the duty to organize 
National Health insurance for all Indonesian people. 
BPJS must be owned by every Indonesian resident. 
BPJS users are all Indonesian people. Today the BPJS 
has experienced a 100% increase in tariffs. Even though 
BPJS is mandatory but not all Indonesian people are 
already registered with BPJS. As a result of the increase 
in BPJS, many impacts will arise related to the number 
of BPJS users and services1.

UU No 24 of 2011 concerning BPJS forms two 
Social Security organizing bodies, namely the Health 
BPJS and the Employment BPJS. Health BPJS is a State-
Owned Enterprise that has been transformed into a Public 
Legal Entity assigned specifically by the government 
to organize health insurance for all Indonesians. This 
program serves various layers of the community2. BPJS 
Health is intended to provide protection so that all 
levels of society get access to health equally. Society is 
a human who is related (interacts) with other humans 
in a groups. Life a society that is always changing 
(dynamic) is something that cannot beavoided. Humans 
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as social creatures always need other humans to meet 
their needs3. In a broad sense, the community appoints 
on complex interactions of a number of people who have 
interests and goals together even though they do not live 
in one particular geographical area. Such a society can 
be referred to as societas or society 4.

The above statement encourages researchers to 
examine about the 100% increase in BPJS rates with 
community participation and BPJS services to the 
community. Researchers feel interested to examine this 
because there has been no previous research related to 
it5.

Materials and Method
This research was conducted descriptively. 

Qualitative research used a phenomenological approach. 
By using this method, researchers want to explore or 
express the meaning of a concept or phenomenon of 
experience based on awareness that occurs in some 
individuals. This research was conducted in November 
25 to 29 November 2019. The method of selecting 
participants was carried out using a basic probability of 
sampling with a purposive sampling technique, which 
was considered suitable for the criteria. A total of 15 
participants interviewed in this study were people of 
productive age, aged 15-64 years (coded as P1, P2, 
P3, P4, P5, P7, P7, P8, P9, P10, P11, P12, P13, P14, 
P15). All participants reside in the village of Kedung 
Pedaringan. All participants expressed their desire to 
provide information needed by researchers to achieve 
the objectives of this study. Data collection in this 
study was conducted by in-depth interviews using voice 
recorders and direct observation techniques. Interviews 
were conducted structurally using interview guidelines 
compiled by researchers based on response theory and 
phycology theory6. All data obtained from in-depth 
interviews were then analyzed using Interpretative 
Phenomenological Analysis (IPA)7.

Result
The data that has been obtained is data from 

respondents who are homogeneous with criteria of 
age 15 to 64 years, residents in the Village of Kedung 
Pedaringan who have BPJS cards and have used BPJS.

Theme 1: Service

The public has a view on health insurance services, 
especially BPJS. Community’s views are positive and 

negative. The community’s view of BPJS services is 
positive in some respondents, namely:

P3 “I took my mother to control using BPJS at the 
hospital clinic, the service is the same, alright”

p8 “BPJS is a service that I think is good and 
appropriate”

P9 “My family has been using BPJS for a long time 
and so far I have used it in hospitals, the service has 
been good”

P11 “In my opinion, the service of BPJS is different 
from the general one, why is it like that because if you 
use BPJS, you cannot go directly to the hospital, you 
must have first level health facilities”

P12 “This BPJS service is good”

The negative value of society’s view on BPJS 
services is found in respondents p1, p2, p4, p5, p6, p7, 
p10, p13, p14, p15 namely:

P1 “BPJS services from the beginning until now are 
the same if you put them in a hospital or Puskesmas at 
the same time.

P2 “. I used to use BPJS in a hospital but it was like 
that, if the nurses were the same but the medicine was 
different, the treatment wasn’t immediate ”

P4 “BPJS is actually good but there are lots of 
people who use it so it’s not optimal service”

P5 “Why do you use public and how come it’s better 
when you use public so that it is easier than the general 
public.”

P6 “If I choose, it is good for BPJS, but the service 
is the same, if it hurts, it will be the same medicine, but 
if that’s the case, it won’t be too long for the process.”

P7 “The first service is like this, but who knows in 
the future, we don’t know”

P10 “BPJS services are just the same as general, 
rather complicated there must be a reference and others.

P13 “The government for this BPJS if you use a lot 
of ma’am so the service is not so optimal”

P14 “The service is good but what makes it lazy is 
complicated sis”

P15 “The actual service of the BPJS is important 
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for you, if in my opinion how is that good but there is still 
a lack because there are many who use it as well as you”

Theme 2: Types of BPJS

BPJS has several types such as BPJS Employment 
and BPJS Health (BPJS-PBI and BPJS-Non PBI). The 
focus of data collection is on the use of BPJS Health 
types. Communities who use BPJS Health with the 
type BPJS-PBI (Donation Assistance Assistance) are 
found in respondents P3, P5 and P7 with the following 
statements:

P3 “I am KIS from the village”

P5 “From the village do not pay”

P7 “Free from the government”

Communities who use BPJS Public Health with 
BPJS-Non PBI types (Not Recipients of Contribution 
Aid) are found in respondents p1, p2, p4, p6, p8, p9, 
10, p11, p12, p13 with the respondent’s answers are as 
follows:

P1 “Mandiri if you are my BPJS type”

P2 “I pay every month in my family”

P4 “Mandiri”

P6 “Independent in the family every month pay 
through Indomaret”

P8 “Yes, pay every month, independent means yes”

P9 “Independent of my family”

P10 “Self paid type means”

P11 “Yes, pay yourself, sis, I’m independent”

P12 “Yes pay monthly to Indomaret”

P13 “I am independent”

Theme 3: BPJS system

The BPJS system that has been running the BPJS 
user community has a positive and negative view. The 
community’s view of the BPJS system is positive in 
some respondents p2, p4, p5, p6, p8, p9, p10 namely:

P2 “What is the system, yes, it is good because 
everyone can participate, starting from those who do not 
have money to those who have money, all can”

P4 “Simple system is good, miss, now one of them 
can be online now, makes it easier too, sis”

P5 “Yes, the system is good for all Indonesian 
citizens without exception”

P6 “This BPJS without an age range is so good, it 
can last a lifetime not to think like that, sis”

P8 “If you use this BPJS the system is young, if the 
list is not complicated, the preparation is not like the 
private sector, they must have medical check-ups, etc.”

P9 “The system is good evenly distributed to all 
people in Indonesia”

P10 “Yes, joining this system is delicious, cheaper 
than joining other insurance companies, but it is 
reportedly going up, this is going to be hard”

The community’s view of the BPJS system is negative 
in some respondents p1, p3, p7, p11namely:

P1 “There are less and more bpjs systems, if there 
is a lack of systems, there is a queue of classes which are 
not beaten flat”

P3 “This is why there are classes and why does the 
class only have a maximum level of up to one level, why 
is the system like that”

P7 “The service used to be like this now, but who 
knows in the future, we better not know”

P11 “There are a number of systems that are lacking 
in some respects, for example there are classes here and 
why are you limited to the grade”

Theme 4: BPJS Policy

BPJS has a policy in carrying out its function as 
a health insurance under the government. Some of the 
respondents’ views on this matter revealed that they still 
did not understand this and some expressed complaints 
related to the policies that had been implemented as 
evidenced by the statements of several respondents

p1, p2, p3, p4, p5, p6, p9, p12, p15 with several 
statements follows: “I do not understand the details 
of the policy, sis, if I am ya sis, the policy is lacking 
because only a few items are covered by BPJS”

Theme 5: Selection of BPJS

The data focused on BPJS Health, namely BPJS-PBI 
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and BPJS-Non PBI because it was from 15 respondents, 
during the interview session 2 respondents (p3, p8) 
stated that they were more likely to choose BPJS-Non 
PBI as evidenced by the following statement:

P3 “If I may choose, I want free, ma’am, from the 
government”

P8 “Yes, I prefer those from the government, but I 
cannot from the government”

Theme 6: Costs

Expensive health care costs make Indonesian people 
use BPJS health insurance. Type of Non-PBI BPJS with 
dues that have been determined in accordance with the 
policy. This was revealed by several respondents p1, p5, 
p6, p8, p11with the following statements:

P1 “Costs for bpjs are cheaper when sick”

P5 “Yes, I am really using BPJS so if it hurts, it 
can be used more and is more effective, but sometimes I 
forget to pay so I’m in arrears”

P6 “In terms of cost, I don’t pay, so it’s safe, there 
are no complaints, right? If you get free, sir, if you add 
a new class, pay”

P8 “Yes, if you calculate the cost of treatment, it is 
expensive, but with BPJS it is cheaper, I say if we are 
sick”

P11 “The cost of treatment is expensive, miss, but if 
you use it, it is cheaper”

Theme 7: Increase Rates

BPJS according to the issues that have been 
circulating there will be the determination of the latest 
contribution rates there are tariff increases. This increase 
in health insurance rates makes a huge impact on society. 
Some respondents said that they disagree, stated by p2, 
p8,

P2 “I heard that there was an increase in the tariff 
for bpjs per January, I did not agree why it had to go 
up”

P8 “Increase the tariff I do not agree”

Theme 8: Hope

The community has future expectations related to 
BPJS. This expectation is expressed by p1, p3, p5, p6,

P1 “I hope that the system can be slightly changed, 
miss, it’s better, if you can, the tariff will still not 
increase, if we pay it will be expensive”

P3 “I hope it is better, younger, waiting time can be 
improved faster”

P5 “There is my hope for the BPJS so that the 
process will be faster, yes everyone, so that it can be 
covered so that certain people do not discover”

P6 “My hope is better”

Discussion
The first research result, namely Service, service is 

every beneficial activity in a collection or unit and offers 
satisfaction even though the results are not physically 
bound to a product8. This shows that the service is 
related to the inner satisfaction of the service recipient. 
The theory is in line with the results that have been 
obtained by researchers, namely users in BPJS services, 
there are negative and perceived positive sides9.

BPJS has several types of participation that can 
be followed by Indonesian citizens10. Hals are in line 
with existing provisions, according to (Perpres No. 
101 of 2011) BPJS Health membership is divided into 
two groups, namely Participants Receiving Donation 
Assistance (PBI) and Participants Not Receiving 
Donation Assistance (Non-PBI)11.

As for other problems that arise with changes in 
the contribution increase. This is because the hospital 
feels disadvantaged by the application of the INA 
CBG’s package system that is applied to BPJS Health 
patient care, so the hospital must adjust the amount of 
fees specified in the INA CBG’s package12. There is an 
assumption that hospitals feel disadvantaged through 
the INA CBG package program, resulting in losses, 
even though the losses suffered by a hospital cannot be 
seen only by looking at cases on a case-by-case basis, 
but rather by seeing all cases that have been handled by 
the hospital5. Even though it is the hospital’s obligation 
to provide health services and it is the community’s 
obligation to get health services so that it can improve 
the welfare of the community. Occurrence of restrictions 
on health services performed by the hospital13

Form of authority that is determined by the 
hospital14. This can occur because there is no clarity 
in the cooperation agreement between the hospital and 
the Health BPJS in granting permission to limit services 
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to BPJS Health patient 15. This is the gap between the 
two, besides the emergence of the problem results in 
losses suffered by the community as a recipient of health 
services and as an agent of the policy of increasing 
tariffs2.

Conclusion
People heard the issue of rising BPJs made them 

have to rethink to drop out of class, in addition they 
questioned the quality of services and facilities because 
they paid more. the government is asked to be wiser in 
determining the increase in BPJS costs
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Abstract
Background: Acute Respiratory Infection (ARI) is an acute infection that attacks one part/more of the 
respiratory tract from the nose to the alveoli including adnexanya (sinus, middle ear cavity, pleura). This 
study aims to determine the description of individual characteristics and ARI events in children under five 
who live around the steel industry in Sukadanau Village, West Cikarang, Bekasi Regency. Acute respiratory 
infections in the world are the main cause of morbidity and mortality in children under five years old. ARI 
is a health problem with ARI prevalence in children under five in Indonesia with a diagnosis of Symptoms 
(DG) of 12.8% according to the Basic Health Research of the Republic of Indonesia in 2018.

Objective: Describe individual characteristics and ARI events in under-fives around the Steel Industry in 
Sukadanau Village, Cikarang Barat District, Bekasi Regency in 2019.

Method: The research method used is a quantitative method with a cross-sectional design. The sampling 
technique used in this study is proportional stratified random sampling. Data analysis was performed by 
univariate analysis, with a population of children aged 12-59 months living around the steel industry, 
with a sample of 96 toddlers. Data collection was done by interview using a questionnaire and carried out 
anthropometric measurements by weighing the subject’s weight.

Results: Univariate analysis results showed the incidence of ARI as many as 36 (37.5%), male sex 63 
(65.6%), the most toddlers’ analysis unit at the age of 12-23 months ie 34 toddlers (35.4%) status nutrition 
82 (85.4). Based on the results of the study suggested improvements

Conclusions: Toddlers who live around the steel industry are at risk of ARI, the unit of analysis is more on 
male sex, age 12-23 months and normal nutritional status of toddlers.

Keywords:  Individual characteristics, acute respiratory infections, around the industry.
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Introduction
Sources of air pollution come from sources that 

move (motor vehicles) and sources that do not move 
(industry). The steel industry is a part of the basic metal 
industry, which includes the upstream industry, which 
is a strategic industry in Indonesia (Media Indonesia, 
2008). Pollutants are a public health problem, including 
particles. Particles that have a diameter greater than 5.0 
microns will stop and accumulate mainly in the nose 
and throat. Although these particles can partly enter the 
lungs but are never farther from the air sacs or bronchi, 
they can even be removed immediately by the ciliary 
movement. Particles with a diameter of 0.5-5.0 microns 
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can accumulate in the lungs to the bronchiole and only 
a small portion reaches the alveoli. Most of the particles 
collected in the bronchiole will be removed by cilia 
within 2 hours. Particles with a diameter of fewer than 
0.5 microns can reach and stay inside the alveoli. The 
removal of these tiny particles from the alveoli is very 
slow and imperfect compared to the larger channels. 
Some particles that remain in alveoli can be absorbed 
into the blood[1]. In Sukadanau Village there is a Steel 
Industry, which in its production process emits which can 
pollute the environment. Emissions issued by industry 
are one of the steel industry and high cases of ARI in the 
working area of the Telagamurni Health Center, based 
on this research interested in examining the effect of 
PM10 exposure on ARI incidence in toddlers around the 
steel industry.

Acute respiratory infections in the world are the 
main cause of morbidity and mortality in children under 
five years old. In Nepal, ARI is considered the number 
one killer, in the city of Gorkha, the prevalence of ARI 
in children under five is found to be 21.5% [2]. In 2018, 
the prevalence of ARI in Indonesia under-fives with a 
diagnosis of symptoms (DG) is 12.8%, whereas with a 
diagnosis of health workers (D) of 7.8%. In the province 
of West Java, the prevalence of ARI through diagnosis 
and symptoms was 8.2%, while with a diagnosis of 
14.7% [3]. The incidence of ARI is one of the main 
diseases with high patient visits in Puskesmas (40% 
-60%) and hospitals (15% -30%). [4]

In Bekasi District, the pattern of Puskesmas disease 
first ranked was ARI disease, 32.50%. Sukadanau 
Village is in the West Cikarang District and is a working 
area of the Telagamurni Health Center. The number 
of children under five in Sukadanau Village in 2019 is 
3,695 children under five, 1855 boys under five and 1840 
girls under five. From the report of the top 10 diseases 
in Telagamurni Health Center, ARI ranks first. In 2018, 
children under five with ARI 21.6%. And from January 
to August 2019 37.6% were diagnosed with ARI [5].

In general, in the West Cikarang Sub-district, Bekasi 
Regency, West Java Province is one of the industrial 
areas where there is one steel factory that is included 
in the category of large steel industry companies. The 
conditions surrounding the factory are resettlement 
which should be by Government Regulation Number 
35/M-IND/PER/3/2010 concerning technical guidelines 
for industrial estates, that the ideal settlement is at least 
2 (two) Km from the location of industrial activities[6] 

Conditions in the field around the steel industry are 
densely populated settlements, with several 3,695 
toddlers where the steel industry is located [7]. Following 
these conditions, this research is important to do to know 
the description of individual characteristics and ARI 
events in toddlers living around the steel industry in the 
region.

One of the acute respiratory infections that need 
attention is influenza because influenza is a disease 
that can cause epidemics under the Minister of Health 
Regulation No. 1501/Menkes/Per/X/2010 regarding 
Specific Infectious Diseases that Can Cause Plague and 
Mitigation Efforts.

Some of the similar studies that have been carried 
out are research in the State of Nigeria by using the 
2013 Nigeria Demographic and Health Survey to assess 
individual and environmental risks in the North-Western 
Province and Sout-Southern Province communities and 
see the relationship with ARI symptoms. Descriptive 
findings showed that the prevalence of ARI symptoms 
was significantly higher in preschoolers in North-Western 
Province (5.7%) than in South-Southern Province 
(1.4%) (p <0.001). In addition to regional differences, 
the multilevel logistical model further showed that the 
increased likelihood of children suffering from ARI 
symptoms was significantly associated with the dry 
season (aOR 1.42; 95% CI: 1.02-1.97)[8]. The results 
of research at Garut District General Hospital in 2014 
showed that 58% of boys suffer from ARI and boys 
are more at risk of getting ARI 1,839 times compared 
to women and children aged 1-3 years more at 1.77 
times more than children ages 3-5 years[9]. This research 
focuses on toddlers aged 12 to 59 months around the 
steel industry because toddlers are more susceptible to 
disease.

Method
The research design used in this study was cross-

sectional. Research locations around the steel industry 
Sukadanau Village West Cikarang District Bekasi 
Regency West Java Province Indonesia. Univariate 
analysis using a frequency distribution table by describing 
individual characteristics (sex, age, nutritional status and 
incidence of ARI based on symptoms) in the form of 
proportions. Data collection for ARI events, sex, age 
and nutritional status was carried out by interviewing 
a research questionnaire with toddlers or under-fives 
and anthropometric measurements of toddlers weighing 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2321

toddlers’ weight. The population is toddlers aged 12 - 
59 months with a large number of samples used with 
the sample formula and obtained a sample of 96 samples 
research location at Sukadanau Village, West Cikarang 
District, Bekasi Regency. The study was conducted in 
2019. With the inclusion criteria of selected households 
who have toddlers aged 12-59 months,

Results
Based on interviews with 96 mothers or under-

fives and anthropometric measurements on 96 under-
five children, the incidence of ARI was based on the 
symptoms of 36 children under five (37.5%). of 96 
toddlers with male gender are 63 toddlers (65.6%), the 
most age at 12-23 months is 34 toddlers (35.4%), good 
nutritional status 82 toddlers (85.4%) (Table 2).

Table 1: Distribution of Frequency of Respondents 
by Gender

Type of Sex Frequency Percentage
Female
Male

33
63

34.4
65.6

Table 1 shows the sex of men 63 toddlers (65.6%) 
and women 33 toddlers (34.4%). Gender influences the 
incidence of ARI as in the study in Iraq, the majority 
of cases in Erbil Hospital, boys are more susceptible to 
ARI than girls[10], according to the results of Iskandar, 
Tanuwujaya and Yuniarti in 2015, as many as 58 % of 
boys suffer from ARI [9].

Table 2: Distribution of Frequency of Respondents 
Age by age

Age Frequency Percentage
12-23 months
24-35 months
36-47 months
48-59 months

34
19
18
25

35.4
19.8
18.8
26.0

From table 2 it can be seen that the distribution is 
more in the 12-23 month age group that is equal to 34 
toddlers (35.4%). Acute Respiratory Infection (ARI) 
is associated with significant morbidity and mortality 
worldwide, especially in children under 5 years of 
age. Nearly 2 million children die from ARI each year 
and most of them come from developing countries. 
The prevalence and correlation of pathogens in ARI is 
poorly understood, but it is very important to improve 
the prevention, treatment and management of cases [11]. 
The results of basic health research in 2018 aged 12-

23 months based on a diagnosis of 9.4% and based on 
diagnosis/symptoms 14.4% [3].

Table 3: Distribution of Respondent Frequencies by 
Nutrition Status

Nutritional Status Frequency Percentage
Normal
Less

82
14

85.4
14.6

Table 3 shows that the nutritional status of 
toddlers around the steel industry based on BB/U is 
more on the indicator of normal nutritional status as 
many as 82 toddlers (85.4%) and less on the indicator 
of undernourished nutrition of 14 toddlers (14.6%). 
Nutritional status is a picture of the consumption of 
nutritious food for toddlers. Toddlers who consume 
food with adequate nutrition every day will have a 
good nutritional status but vice versa if toddlers do not 
consume enough nutritious food every day it will lead to 
nutritional problems namely poor and poor nutrition[12]. 
Toddlers who have less nutrition are at risk for ARI, 
children who have undernourished children have a risk 
of 1.561 times greater than toddlers who have good 
nutrition[13].

Table 4: Distribution of Respondent Frequencies 
According to ARI Occurrence

ARI Event Frequency Percentage
No ARI
ARI

60
36

62.5
37.5

Table 4. Distribution of toddlers based on ARI 
events around the steel industry, namely 60 toddlers 
(62.5%) who did not experience ARI and 36 toddlers 
(37.5%) had no ARI. In this study, more toddlers did 
not have ARI, but toddlers whose ISPA had a greater 
percentage than the national rate of ARI based on 2018 
basic health research data, according to Diagnosis (D) 
7.8% and according to diagnosis and symptoms (DG) 
12.8 % [3]. The incidence of ARI is one of the main 
diseases in patient visits at the Puskesmas at 40% -60% 
and the largest hospital visits 15% -30%[14].

Conclusions
Toddlers with ARI incidence of 36 toddlers (37.5%) 

exceed national figures. The unit of analysis is more 
male sex, age 12-23 months and normal nutritional 
status of toddlers. ARI is more common in children 
with the category of toddlers compared with the age of 
the baby because due to the immune system of toddlers 
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and the development of toddlers who socialize more 
with friends and people around it so that transmission 
is possible. Seeing the magnitude of the impact of 
pollutants the Bekasi District Government of West 
Java Province should relocate settlements in the area or 
innovate to reduce these impacts.
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Abstract
Fertility is one of the main indicators in population development, especially the control of the population 
quantity. Fertility indicators such as Crude Birth Rate (CBR), Total Fertility Rate (TFR), General Fertility 
Rate (GFR) and Gross Reproductive Rate (GRR) are often unavailable in many districts/cities level. The 
purpose of this research is to develop “Smart Fert” information technology which produces fertility indicators 
that are valid, practical, easy to apply in districts/cities level. This research is an explanatory action research 
that is aimed to test hypothetical research the compatibility between the result of “Smart Fert” and Indonesia 
2010 Population Census data. this research showed that fertility indicators result with “Smart Fert” was not 
different with result of Indonesia 2010 Population Census.
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Introduction
The term fertility is the same as birth but is different 

from fecundity. Fertility is a clue to reproduction that 
results in a live birth, whereas fecundity is a clue to a 
woman’s physiological and biological abilities. Measure 
of fertility is always associated with the number of 
live births with a certain population. A birth is called 
born alive when at birth there are signs of life such 
as breathing, heart throbbing, crying, moving and so 
forth(1).

Fertility indicator is one of the main indicators 
in population development, especially controlling 
population quantity(2)(3)(4)(5). Along with the enactment 
of regional autonomy, population affairs become one 
of the authority of the district/city. One of the obstacles 
faced by district/city governments is the availability of 

fertility indicators. the cause of the unavailability of 
indicators is the very limited resources and method/tools 
to measure fertility indicators in districts/cities. As a 
result, the population planners and staff in carrying out 
their activities are usually only oriented to the process 
and output of activities. They pay less attention to 
outcome indicators that are usually measured by fertility 
indicators such as Crude Birth Rate (CBR), Total Fertility 
Rate (TFR), Age Specific Fertility Rate (ASFR), General 
Fertility Rate (GFR), Gross Reproductive Rate (GRR).

Crude Birth Rate (CBR) is useful to know the 
number of births every 1000 population. Total Fertility 
Rate (TFR) is useful for knowing the average number 
of children born to women during reproduction. Age 
Specific Fertility Rate (ASFR) is useful for knowing 
the number of births for each age group of mothers. 
Gross Reproductive Rate (GFR) is useful for knowing 
the average number of births for every 1000 women of 
reproductive age and knowing the average number of 
girls born by women during their reproductive period.

Demographic data plays an important role in 
determining policy, development planning and evaluation 
of development outcomes. Moreover, demographic data 
is strategic information and is needed by various parties 



2324  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03
(6) in fact, various fertility calculation method have been 
found by many demographers and population institutions 
with various approaches (7)(8)(9)(10)(11)(1)(12). But for the 
district/city level, felt the method was less applicable 
in the field due to various limitations, especially the 
limitations of tools (applications), data, method and 
capabilities of officers. The presence of a fertility 
information system application that is practical and 
easily applied is expected to be present at the district/
city level.

Until now, there has been a software or application 
for the calculation of fertility indicators developed by 
international institutions, for example Mortpak for 
Windows (13) and Eas Wes Pop (14). To calculate fertility 
indicators by Mortpak, we usually using FERTPF and 
FERTCB modules. Number of children born alive and 
Age Specific Fertility Rate are needed. Both indicators 
are only available for each population census which is 
conducted every 10 years. Therefore, the availability of 
fertility indicators every year in districts/cities is still a 
problem. Meanwhile, East West Pop software still uses 
DOS, so at the district/city level are less familiar.

System development is the preparation or 
replacement of a system that has been implemented 
with a new system, either a complete replacement or 
only with repairs. The reason for the development of the 
system is because of the problems that arise in the old 
system. This problem can be caused due to intentional 
fraud, intentional or unintentional mistakes, or because 
of violations of management policies that have been 
implemented, inefficient operations. Other problems 
that arise are due to organizational growth, where 
organizations need more complex information due to 
increased data processing volumes, these changes need 
to be made to support management needs (15).

Therefore, the development of fertility application 
as a tool to calculate fertility indicator where is practical, 
easy to apply, in accordance with the available data 
input is very feasible to be made. The app will be named 
“Smart Fert” which means a useful tool for calculating 
simple, easy to apply.

Material and Method
This research is a design research with approach 

of DRM (Design Research Methodology) which is 
explanatory research that aims to test hypothetical 

research. Hypothesis in this research is fertility indicators 
by Smart Fert are appropriate with Indonesia 2010 
Population Census. Unit of analysis is 38 districts and 
cities in East Java. The material used in this research is 
a set of Smart Fert applications result based on indirect 
method calculation, result of Indonesia 2010 Population 
Census with direct method and use independent t test 
to assess the suitability of Smart Fert result with 2010 
Population Census result.

When using the direct method, TFR is calculated 
from sum of total births which broken down by women’s 
age group (ASFR). One indirect method of calculating 
TFR is “rele” method. Main data input for “rele” is Child 
Woman Ratio (CWR), where data on infants and women 
of childbearing age can be obtained up to the district 
level each year.

In the indirect method, GFR in the Smart Fert 
application is calculated using the association method, 
using CWR and TFR data from the “rele” method. This 
data input is easily obtained because the data collection 
of infants and women of childbearing age has been done 
routinely.

When using the direct method, CBR is calculated 
from the number of births divided by 1000 inhabitants. 
It should be noted that up to now routine reporting on 
the number of births annually has not been good. In the 
indirect method, the CBR in the Smart Fert application 
is calculated using the association method.

The procedure of this research is Clarification 
covering identification of availability problem of 
indicator, identification of indicator requirement and 
analysis of literature of fertility measurement technique; 
Then Stage 2: Descriptive Study 1, which includes 
identification of population data input, Manual fertility 
calculation and idea of designing Smart Fert application; 
stage 3: Prescriptive Study, including Application 
Planning, application system analysis, application 
design and application implementation.

The Authenticity of Research: The authenticity 
of this research is Development of Smart-Fert fertility 
information system Technology is a new, practical, 
valid, easy to apply tool suitable for population data 
condition in Districts/Cities. Modules in this application 
can be opened and executed more than one at the same 
time.
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Research 
Framework Activity

Stage 1:
Research Clarification

•	� Identify the availability of 
indicators

•	�� Identify the needs of indicators
•	� Analysis of fertility measurement 

technique literature

Stage 2:
Descriptive Study 1

•	� Identification of population data 
input

•	� Manual fertility calculation
•	� The idea of designing a Smar Fert 

application

Stage 3:
Prescriptive Study

•	� Application Planning
	 -	� System identification
	 -	� Preparing the module to be 

created
•	� Analysis of application systems
	 -	� Analysis of input data, process, 

output
•	� Application design
	 -	� Physical design
	 -	� Menu design
•	� Implementation of the application
	 -	� Testing system
	 -	� System repair

Figure 1: Research Framework

Results
To find the compatibility between the results of 

the Smart Fert application and the results of the 2010 
Population Census, a statistical test between the results 
of the two method was conducted. Indicators to be 
compared are indicators Total Fertility Rate (TFR), 
General Fertility Rate (GFR) dan Crude Birth Rate 
(CBR).

Figure 2. TFR result between Smart Fert and 2010 Population Census
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Based on the independent t-test, difference between Smart Fert and Population Census in 38 districts/cities were 
not significant (Sig. = 0.132). Its show that there were no significant differences between the two TFR calculation 
method.

Figure 3. GFR result between Smart Fert and 2010 Population Census

Based on the t-test, difference between Smart Fert and Population Census in 38 districts/cities were not significant 
(Sig. = 0.423). Its show that there were no significant differences between the two GFR calculation method.

Figure 4. CBR result between Smart Fert and 2010 Population Census
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Based on the t-test, difference between Smart Fert 
and Population Census in 38 districts/cities were not 
significant (Sig. = 0.575). Its show that there were no 
significant differences between the two CBR calculation 
method.

Table 1. Statistical analysis using Independent 
T-test

Indicators Statistical 
Test P-Value Conclusion 

TFR Ttest 0.132 No difference
GFR T test 0.423 No difference
CBR T test 0.575 No difference

From the statistical test of the three fertility 
indicators mentioned above, it can be concluded that the 
application of Smart Fert is not significantly different 
with the results of the 2010 Population Census. Thus, 
the use of Smart Fert application can be used to calculate 
the fertility indicator every year.

Discussion
Results of statistical analysis show that there is 

no significant difference between the two method of 
calculation of TFR, GFR and CBR. Both using indirect 
method by Smart Fert or using direct method like 
population census. Thus, Smart Fert application can 
be used to calculate fertility indicators every year in 
districts/cities in Indonesia.

Needs to noted is population data in the districts/
cities should be first checked feasibility before use and 
input to Smart Fert. For the age structure of the population 
can be checked first with “join index” or “myersindex” 
formula. If it is found that the age structure is not good, 
neatness of age structure must to do with “graduation” 
formula. Age and sex according to the age structure is 
always available in any surveys like such as population 
census, inter-census population survey, and national 
social economic survey.

After obtaining good age structure according to 
demographic criteria, data entry is applied to in module 3 
Smart Fert application. Ease of module 3 is using “rele” 
method, where the main data input is Child Woman 
Ratio(CWR), data of toddler and woman in fertile age 
can be obtained up to the district level every year. After 
obtained the value of CWR and TFR, it can be directly 
used to calculate GFR and CBR. The main advantage 
of this method is its simplicity, because it requires only 
the age distribution of the population and the estimated 

death. Based on the composition of population according 
to age and sex can be generated mother-to-child ratio. 
By knowing a rough estimate of life expectancy at birth, 
this amount can be converted to estimated TFR.Data 
requirements are limited to the population distribution 
by age and sex, as well as indications of mortality rates 
in the form of life expectancy at birth. To obtain life 
expectancy data in module 3 Smart Fert can be obtained 
from the official publication of Central Bureau of 
Statistics (BPS) every year at the district level.

If the CWR data input is not good enough because 
of the limitations of population data, to calculate fertility 
indicator in Smart Fert can use module 6, through CBR 
data input. This CBR data can be obtained from the table 
4 health profile table on the system developed in the 
Health Department. For now, the CBR rate of this profile 
is better than the CBR number from birth registration 
reporting from the Administration of Population 
Administration System(SIAK) Population and Civil 
Registry of the districts/cities because the birth data in 
SIAK is the one taking care of the birth certificate so that 
it tends to be less than the actual birth rate.

Conclusion
This result show that Smart Fert Fertility Information 

System Technology can be used as a valid, practical 
and easy to implement fertility measurement tool at the 
districts/cities level and even at the sub-district level in 
accordance with existing data input. Available data and 
Smart Fert generated indicators can be annually available, 
without waiting for the results of the Population Census 
once every 10 years.

Suggestions from the results of this study are 
as follows, the need for technical guidance on the 
integration of fertility indicators in development 
planning and calculation techniques so as to facilitate 
the planners and implementers of population programs 
in urban districts. In the guidelines it is necessary to 
describe various fertility calculation techniques, both 
direct and indirect method and the introduction of 
fertility applications including Smart Fert applications 
that are proven to be valid, simple and easy to implement. 
The need for demographic technique training, especially 
periodic fertility measurement techniques for population 
program managers in urban districts because in addition 
to upgrading the demography sciences also because there 
are often mutations or personal changes of population 
program managers in districts/cities.
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Abstract
Background: Cyber-victimization is a real health problem worldwide. It has a negative impact on middle 
school students’ mental health.

Objective: To evaluate the depression score among cyber-victimized middle school students in Morocco.

Method: It’s a cross-sectional study based on an anonymous self-report questionnaire about cyber-
victimization and depression during the last twelve months. Data were collected in 44 middle schools in the 
urban area of three Moroccan zones. A total of 3785 students aged between 12 and 16 participated in the 
study. Cyber-victims refer to students who were cyber-victimized twice or more in the past twelve month. 
In our sample 72,3% (n=2736) were cyber-victims. We used a hierarchical multiple Regression to examine 
the relationship between independent variables and depression.

Results: In the past twelve months 49,4% (n=1351) of cyber-victim participants were depressed and the 
difference between girls and boys was significant: (51,4% (n=732) vs 47,2% (n=619)) respectively p= 0,03.

The most important predictor of depression score was cyber-victimization score β=0,17 t = 10,98 p< 0,001. 
The cyber-victimization score variable explained 3 % of variation to the depression score among middle 
school students and p<0,001. Age is a strong positive predictor of depression (β = 0.10, T = 6.59, p< 0.001). 
both cyber-victim adolescents and depressed cyber-victim ones spoke little of their experience of cyber-
victimization.

Conclusion: Cyber-victimization is a real problem among middle school students in Morocco. It is the main 
cause of depression. Hence action needs to be taken to face this problem.

Keywords:  Cyber-victimization, adolescent, middle school, depression, coping, Morocco.
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Introduction
Cyber bullying is a growing problem among 

adolescents in middle school1. Most of the existing 

research concerned young adolescents because the 
problem is very widespread among this category2 
anywhere and at any time3. Currently, several definitions 
have been used. Smith defines cyber bullying as “an 
aggressive, intentional act carried out by a group or 
individual, using electronic forms of contact, repeatedly 
and over time against a victim who cannot easily defend 
him or herself”4. While, Hinduja defines it as”voluntary 
and repeated damage caused by the use of computers, cell 
phones and other electronic devices”5. In general, cyber-
bullying rate prevalence ranges between approximately 
2,3% and 72%5.



2330  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Regarding cyber-victimization, individuals who 
received cyber bullying behaviors are considered cyber-
victims. Researches on the effect of gender on cyber-
victimization showed no difference between girls and 
boys6. Others have demonstrated that girls are more 
cyber-victimized than boys7. Regarding the effect of 
age on cyber-victimization,some studies found no 
correlation between age and cybervictimization8. Others 
revealed that cyber-victimization increases with age7.

Cyber-victimizationcauses many psychological 
problems among adolescents especially depression9,10, 
suicide and suicidal ideation11, social anxiety, low 
self-esteem12 and addictive tendency13. Besides cyber-
victimization hasa negative impact on academic 
performance14.

The current study aims to investigate moderator 
effects of gender, age,type of school andcyber-
victimization on depression among middle school 
students and their coping strategies.

Materials and Method
Study Population: This is a cross-sectional study 

conducted from 1st November 2017 to 30th March 2018 
in three.

Moroccan zones (North, East and South). The 
3785 Participants were randomly taken from 44 middle 
schools in urban areas.

The inclusion criteria were middle school students 
aged between 12 and 16 and had regular access to 
internet. The exclusion criteria were either students’ or 
parents’ refusal to participate or participants who did not 
answer all questionnaire items.

Stage of the research:

1st Step: The Ethics Committee for Biomedical 
Research of Mohammed V University in Rabat has 
approved the study protocol (IORG0006594). The 
study was approved also by the ministry of education, 
the regional education academy and schools’ principals. 
Parents received a written letter of consent which 
included information about the study, explanations 
about their child’s participation and a reply coupon. In 
addition, the students were informed of the anonymous 
and confidential nature of the study .What is more 
important is that no investigation was done before 
getting students’ verbal consent.

2nd Step

Measuring Tool:

Cyber-victimization: The study used a self-
report questionnaire based on the Hinduja one11. The 
questionnaire included 20 questions exploring the socio-
demographic context, the practices of information and 
communication technology (ICTs), and seven items on 
cyber-victimization during the last twelve months. The 
seven items are: 1-receive unpleasant texts messages, 
2-show others,embarrassing photos or videos online 
without permission,3-Log in to someone’s IM account 
without his permission and pretend to be him,4-Take 
someone’s personal mail without permission and 
publish it, 5-Hack someone’s personal data, 6-Insult 
someone online, 7-Block and exclude someone from 
the online group(Alpha coefficients for this scale was 
0,88). The questionnaire was evaluated according to 
the seven variables of the Likert scale: never happened 
(coded 0), once (coded 1), twice to three times a month 
(coded 2), once a week (coded 3) and several times a 
week (coded 4). A total score is calculated by summing 
the seven items (scores range from 0 to 28). We can’t 
talk of cyber-victimization unless the student was cyber-
victimized twice or more.

Depression Questionnaire:

The risk of depression was measured using the self-
administered adolescent questionnaire (ADRS) 10 item 
patient version15. For each item, the student answered 
yes (coded 1) or no

(coded0). The total ADRS score was between 0 and 
10. Indeed, the identification of the risk of depression 
is when the score falls below the threshold of 4.(Alpha 
coefficients for this scale was 0,70)

3rd Step:

Statistical Analysis: The data were analyzed using 
SPSS software version 23.0. The results expressed 
as mean ± standard deviation for the quantitative 
variables and frequency for the qualitative variables. We 
performed Hierarchical multiple regression analysis. 
The effect of gender, age and type of school were tested 
independently as control variables before examining the 
effect of cyber-victimization on the depression score.The 
confidence interval of 95%was considered statistically 
significant at 5%.
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Results
Prevalence of depression and cyber-victimization: 

Our study showed that depression prevalence among 
cyber-victim participants were 49,4% (n=1351). There 
was a significant gender difference: 51,4% (n=732) 
were girls and 47,2% (n=619) were boy sp= 0,03. The 
difference was significant between the depressed cyber-
victim participants aged between 15 and 16 years and 
those aged between 12 and 14 (56,7% (484) vs 46,1% 
(867)) p<0,001. 52,9% (1092) were public school 
students and 38,5%(259) were private school ones.

Effects of gender, age and type of school on 
depression score: The Hierarchical multiple regression 
revealed that age, gender and type of school contributed 
significantly to the regression model, F= 29,55 df =3 
p<0,001 and accounted for 2,2 % of the variation in 
depression score. Age is a strong positive predictor of 
depression (β = 0.10, t = 6.59, p<0.001). This means that 
students aged between 15 and 16 years were more likely 
to be depressed than students aged between 12 and 14. 

Girls were more prone to depression than boys (β = 0.06, 
t = 3.69, p < 0.001) (table 1).

Cyber-Victimization and Depression: The cyber-
victimization score variable explained 3 % of variation 
to the depression score and this change in R2 was 
significant, F= 53,02, df = 4 p<0,001.

The Interaction Effects of gender,age and type of 
school with Cyber-Victimization.

The most important predictor of depression score 
was cyber-victimization score β=0,17 t = 10,98 p< 
0,001. The addition of gender*cyber-victimization 
score, age*cyber-victimization score and type of 
school*cyber-victimization score to the regression 
model has no significant effect on the depression score. 
In other words, the interaction between each of the 
four variables: age, gender, type of school and cyber-
victimization. Neither add any change to the variation of 
the depression score nor were significant predictors of 
depression score (table 1).

Table 1: hierarchical multiple regression using depression as dependant variable

Unstandardized Coefficient Unstandardized Coefficient
t value CI

B SEB β

Variables

Model 1

Gender 0,28 0,07 0,06*** 3,69 [0,13-0,44]

Age 0,58 0,08 0,10*** 6,59 [0,40-0,75]

Type of school 0,46 0,09 0,08*** 5,02 [0,28-0,65]

Model 2

Cyber-victimization 0,07 0,007 0,17*** 10,98 [0,06-0,09]

Model 3
	

Gender*cyber-victimization 0,001 0,014 0,004 0,077 [-0,027-0,029]

Age*cyber-victimization 0,016 0,015 0,055 1,037 [-0,014-0,046]

Type of school*cyber-
victimization 0,005 0,018 0,022 0,296 [-0,029-0,040]

Model 1, adjusted for gender, age and type of school, R2= 0,022, df= 3, f=29,66.
Model 2, adjusted for cybervictimization, R2=0,052, df= 4, f=53,02.
Model 3, gender*cybervictimization, age*cybervictimization, type of schoo*cybervictimization, R2=0,052, df=7, f=30,47.
n= 3785. ***p<0,001**p<0.01; *p<0.05.
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Behavior Reaction: In our sample generally 
cyber-victimized adolescents didn’t talk about their 
cyber-victimization to someone. However,most of the 
participants who reported talking about their experience 
talked about it to foreign person 32,2% (n=882)or to their 
friends 28,5% (n=780). Few adolescents informed their 
families or their teachers about their cyber-victimization.

The difference was not significant between the 
depressed cyber-victim adolescents and those who were 
not concerning the fact of talking about their cyber-
victimization (table 2).

Table 2: Students’ reaction to cyber-victimization

Cyber-victims n=2736
Depressed Participants

bVariables:
Talking about cyber-victimization

Yes 
n=2736

Yes 
n=1351

Not 
n=1385

X2

ap-value CI

foreign person 882(32,2%) 436(49,4) 446(50,6) 0,002 [-0,15-0,16]
With parents 235(8,6) 107(45,5) 128(54,5) 1,522 [-0,43-0,10]
With siblings 219(8,0) 106(48,4) 113(51,6) 0,091 [-0,31-0,23]
With teachers 46(1,7) 29(63,0) 17(37,0) 3,495 [-0,03-1,17]
With friends 780(28,5) 374(47,9) 406(52,1) 3,118 [-0,01-0,31]

Note: a P-value by X2 test, ***p<0.001; **p<0.01; *p<0.05.
bEffectif (percentage)

Discussion
Our results showed that half of cyber-victim 

participants were depressed and that the more students 
are cyber-victimized the more they become depressed. 
This result is consistent with that found by previous 
studies7,16.

Regarding age, our results showed that participants 
aged between 15and 16 years developed depression 
more than younger adolescents. This result was in line 
with previous studies17.

According to previous studies cyber-
victimization,which is the major predictor of depression, 
increases with age7. This is probablywhy older 
adolescents were more likely to be depressed. It maybe 
causedby the fact that they are more isolated. They 
believe that they can solve their problem by themselves.
Moreover, theyget less help or inappropriate one from 
adults.

Considering gender effect, girls were more likely to 
be depressed than boys. This finding were consistent with 
the previous studies17,18. This tendency to depression in 
girls would be linked to variations in hormonal secretions 

especially during the puberty,more dissatisfaction with 
their bodies and low self-esteem than boys19,20

The effect of type of school was more important. 
Public school cyber-victims were more likely to develop 
depression. Unfavorable conditions in public schools: 
crowded classes as well as the low socioeconomic level 
of pupils would be among the causes of the differences 
between private and public schools. Students in private 
school probably have more knowledge about the risks 
of inappropriate use of ICTs. Some studies showed that 
adolescents from low socioeconomic background and 
those with a low level of education are more vulnerable 
to cyber-victimization and depression21.

Regarding the Strategy of dealing with cyber-
victimization, we foundthat most of the cyber-victims 
preferred not to confide. Few cyber-victim participants 
talked about their suffering. Those who do, prefer to 
talk to foreign people or friends. As previously reported, 
cyber-victim adolescents have a tendency to confide 
especially to their friends22. This is due to the fact that 
friends or foreign people have no power on adolescents 
and therefore they won’t be punished. Few of those who 
confided spoke to their family (parents (less than 10%), 
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sibling) or to their teachers. Those results were in line 
with previous researches23,24. May beadolescents just 
resort to silence for fear of being punished by adults 
by depriving them of internet access or supervising 
them more. Besides, theyseek independence from their 
families.

Furthermore,depression has no impact on 
adolescents’ behavior. In other words talking about 
cyber-victimization is not influenced by the fact of being 
depressed or not

Despite the interesting results obtained, many 
difficulties were encountered. As we used a self-
administered questionnaire, the answers could be over 
or under estimated by the respondents. However, the 
strength of this study is the large sample and the use of 
validated scales. The responses related to events that 
have occurred in the past. Their impact could change 
over time. There by, longitudinal researches were 
needed to assess the impact of cyber-victimization on 
mental health.

Conclusion
In conclusion, the current study suggests that 

Cyber-victimization is a real problem among middle 
school students in Morocco. Adolescents involved in 
cyber-victimization are at increased risk for depression. 
Moreover, cyber-victimized girls are more prone to 
depression than boys,though none of them tend to talk 
about it. Hence,prevention programs should include 
teachers and families intervention in order to show them 
the importance of social support. Undoubtedly, parent 
teachers–adolescents communication is the important 
point to prevent cyber-victimization and its negative 
impact.
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Abstract
This article presents the development of sustainable community-based tourism strategies (SCBTS) by 
using Health Impact Assessment (HIA). This study followed four steps of HIA. Data were collected from 
50 participants including of 10 local communities, 15 officers from the community-based tourism (CBT) 
development committee, 10 delegates from governmental and private agencies, 10 members from local 
organizations and 5 concerned people,using literature review, observations, semi-structured interviews 
and focus group discussions. Descriptive analysis was used to analysed data. The results indicated that 
the SCBTS’ goal was “healthy community” with five strategies. Strategy One was to promote skill and 
competency of local people; Strategy Two was value-added to community products and services, as well 
as developing to be the learning model of CBT; Strategy Three was to develop the management of CBT 
marketing; Strategy four was to develop the management mechanism and networking; Strategy five was to 
develop happiness and well-being indexes of local people and tourists. Finally, it was recommended that the 
strategy should be focused to control the number of tourists especially in the sensitive tourist attractions.
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Introduction
Krabi is one of the provinces in Southern Andaman 

Sea of Thailand, which has a great deal of tourism 
potential both nationally and internationally. There are 
exactly millions of tourists visiting Krabi each year, 
resulting in a very large number of tourism incomes 
ranked in one of the top tourism provinces in Thailand. 
Krabi Provincial Statistical Office reported that 6.05 
million tourists travelled to Krabi in 2017, which 
increased by 4.4% from 2016. In terms of incomes, 

Krabi earned 96,973 million Baht in 2017, which was 
9.7% more than incomes in 2016.1 It could be seen 
that tourism made more incomes in Krabi. Meanwhile 
a lot of tourism activities could affect people, society 
and environment; such as, pollution from transportation 
and construction, waste and sewage, destruction and 
decrease of natural resources, as well as concerns for 
climate change impacting health.2 Moreover, Bennett et 
al. (2014) found that the adaptation of communities on 
the Andaman Sea coast to coastal resources management 
and conservation was at low level.3

From the above mentioned data, community-based 
tourism (CBT) could be a choice of tourism model, 
based on sustainable development. CBT process 
included seeking for equality among conservation of 
existing resources and developing for mutual social 
justice.4 The development plan of Krabi’s mass tourism 
has thus been revised and continuously enhanced. 
However, this CBT development plan could not fully 
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efficiently stimulate much investment and community 
potential to apply to tourism activities. Bann Tam Suea 
and Lam Sak in AoLuk district, Krabi province are the 
first two communities of CBT development, which have 
high potential of geography and ecological diversity 
including history and ancient civilization.

Health impact assessment (HIA)could be a tool 
for sustainable development inCBT strategies. It is a 
process for people to mutually learn to assess empirical 
facts which can be support a decision on developing 
a healthy public policy. It can result in community 
strength based on health care.5 In addition, HIA can 
assist policy determiners to have evident facts for a 
policy in dimensions of economy, society and cultures 
and environment. Therefore, it could be good for health, 
well-beings, less inequality, cooperation promotion 
between government, private and people sectors.6

Literature Review:

Application of HIA in Development of SCBTS: 
HIA is a tool which can be used to assess in two 
method: firstly, an assessment and approval for a project 
together with environmental impact assessment; and, 
secondly, the development of public policy.7 HIA 
employed various tools in order to assess impacts from 
policy, plan, project, or activity. It could attribute to the 
change of health factors and health impacts on people8. 
HIA Procedures were determine into six steps: Public 
Screening, Public Scoping, Assessing, Public Review, 
Influencing and Public Monitoring and Evaluation.9For 
this research, SCBTS could developed by using 
HIAprocedures to create healthy public policy.

Community-Based Tourism (CBT): Community-
based tourism means to travel with consideration 
natural resources, environment, society and cultural 
sustainability. This tourism is managed and operated by 
community for community, considered as community-
based innovation. Suansri and Nitikasetsoontorn 
mentioned that there are ten principles for success 
CBT: a community as an owner, villagers participating 
in decision and determination, support for being proud 
of themselves, enhancing life quality, environmental 
sustainability, conserving local identity and culture, 
learning among people in diverse cultures, respect for 
diverse culture and human-being, fair benefits for local 
people and income distribution to community.10,11

Research Methodology
This research was conducted at two voluntary 

communities promoting competency of tourism 
communities for well-being project since 2016- Ban 
Laem Sak and Ban Tham Suea Tourism Community, 
AoLuek District, Krabi Province in Southern Thailand. 
Data were collected byusing the review of literatures, 
observations, semi-structured interviews and focus group 
discussions. There were 50 participants comprising 
ten of local communities, fifteen officials from the 
CBT development committees, ten delegates from 
governmental and private agencies, ten members from 
other local organizations and five concerned people. 
The data were analysed by using descriptive analysis. 
Triangulation was used to ensure that the results would 
be gained in the study from different perspectives.

Four steps of HIA were conducted to collect data, 
as the following:

Step One, Screening: The reviewed literature was 
used to screen a CBT strategy, program, plan and project 
in various levels including community, provincial, 
regional and national. The data extraction sheet was 
used to compare the similarity of each format to develop 
the first draft of SCBTDS’ guideline.

Step Two, Public Scoping: The focus group 
discussion was carried out to set the scope of issues for 
developing strategies by using the results from screening 
step as input for the discussion.

Step Three, Assessing: The focus group discussion 
was carried out; as well as, semi-structured interviews and 
three observations (participatory and non-participatory) 
in order to know about actual situations in regions and 
strategy issue. Then, SCBTS draft was developed.

Step Four, Public Review: The SCBTS draft 
was reviewed by three experts for comments and 
suggestions. Then, it was adapted and standardized by 
public participants.

Results
The results revealed that the communities determined 

the mature goal of CBT to be “healthy community” 
under the five following strategies.
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Strategy One: To promote skill and competency of 
local people.

Goals of the strategy:

(1)	 Local people in communities gain knowledge about 
CBT and standard service provision.

(2)	 Tourists are satisfied with this tourism.

(3)	 Courses development fordeveloping CBT personnel.

(4)	 Personnel are developed to be lecturers and 
consultants for nationally and Asian community-
based tourism.

(5)	 Government and private sectors know and 
understand about CBT.

Strategy:

(1)	 To develop CBT knowledge gained from wisdom 
teachers and outside experts about CBT and suitable 
services for tourists according to community 
context.

(2)	 To encourage and cheer up local people to 
develop their tourism through activities to become 
knowledge exchange and learning of cultural and 
natural diversity.

(3)	 To develop short-term and long-term courses of 
CBT and push on utilization of the courses for 
community personnel development.

(4)	 To manage human capital of CBT in order to 
promote and support the operation of CBT.

(5)	 To develop local people, lecturers, researchers and 
academics to have ability to teach and provide CBT 
knowledge for members of ASEAN countries.

Strategy Two: Value-added to community products 
and services, as well as develop to be the learning model 
of CBT

Goals of the strategy:

(1)	 Value-added to products and services to be more 
highly standardized.

(2)	 Promote a number of tourism communities which 
have standards and suitably quality for tourists.

(3)	 Increase a number of learning model communities 
for CBT development and management.

Strategy:

(1)	 To promote communities located in tourism spots 

to develop themselves and become CBT based on 
the community capital as well as their notability and 
identity of mixed cultures among Thai, Chinese and 
Muslim.

(2)	 To promote communities in order to appropriately 
add value of products and services in CBT: food, 
costumes, folklore activities; such as Peranakan 
culture, Rong Ngeng dance, Patik painting and local 
fishing

(3)	 To promote communities to have tourism 
operation according to the CBT standard in order 
to be accepted by tourists and international quality 
regarding community potential.

(4)	 To promote development of public utilities and 
suitable facilities for CBT.

(5)	 To develop CBT learning centers in for the tourism 
learning exchange and prevention of sensitive areas 
from tourism; such as,nursery grounds for wild 
orchids, lady’s slipper orchids and local aquatic 
animals.

Strategy Three: To develop the management of 
CBT marketing by balancing the happiness between 
local people and tourists

Goals of the strategy:

(1)	 Supporting incomes from tourism in order to reduce 
social inequality, income distribution of CBT and 
incomes fairly earned to the local people

(2)	 Providing tourists perception and understanding of 
CBT

Strategy:

(1)	 To promote information collection and develop 
CBT marketing database

(2)	 To develop and support community participation 
in CBT marketing promotion by community for 
quality tourists

(3)	 To study and create CBT marketing image

Strategy Four: To develop the management 
mechanism and networking. The management system 
should be planned and linked between the public and 
private networks

Goals of the strategy:

(1)	 Strengthen the CBT network in Thailand
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(2)	 Amount of CBT management systems with unity at 
any level

Strategy:

(1)	 To install system and networking mechanism of 
CBT with unity at any level

(2)	 To develop the database of communities managing 
CBT

(3)	 To develop CBT management to have standard 
based on community potential

(4)	 To have measurements and promotion mechanism 
and support CBT

Strategy Five: To develop happiness and well-
being indexes of local people and tourists

Goals of the strategy:

(1)	 Number of communities having happiness indexes 
between communities and tourists

(2)	 At least 85 percent of communities’ satisfaction

(3)	 At least 85 percent of tourists’ satisfaction

(4)	 Number of cooperation in CBT among ASEAN 
countries and mutual activities

Strategy:

(1)	 To create happiness indexes of tourism for 
communities and tourists

(2)	 To evaluate happiness in tourism communities

(3)	 To promote operation of CBT in ASEAN countries

Discussion
The strategies of CBT in AoLuek district, Krabi 

province have been developed by the determination of 
the economic, social and environmental balance based 
on the concept of sustainable development. According to 
Action Plan on Development of Sustainable and Creative 
Community-based Tourism12, tourism development in 
local areas related and similarly directed to the National 
Sustainable Development Concept focused on the 
following five strategies:

Strategy One: Promotion of quality, skills and 
competency of human resources in communities as 
well as focus on raising good awareness of tourists and 
local people in communities according to Sustainable 
Development paradigm; that is, resources are sustainably 
used and cultural capital of communities is preserved. 

Regarding Ely (2013), responsible tourism was 
developed in order to raise awareness of tourists who 
can realize value and be part of cultural, historical and 
natural resources conservation.13

Strategy Two: Value-added to community’s 
resources capital and development to be a learning 
model; that is, the value of products and services 
emphasized on identity in communities is added. The 
examples of outstanding identity are diversity of three 
cultures—Thai, Chinese and Muslim, food traditions, 
costumes and community way of life. Moreover, local 
people in communities are developed to enhance tourism 
services internationally in order to have satisfaction of 
tourists and repetition of their trips. This is related to 
tourism development of Kampung Jayengan community 
in Indonesia that finds out its identity of such things as 
food, cultures, arts and colonial buildings. Meanwhile, 
value of products in the community is added by 
designing its own products and industrially enhancing 
them under the concept of creativity by community 
and promote local people in the community to be 
owners.14 In terms of being a learning model, sensitive 
areas; such as,nursery grounds for wild orchids, lady’s 
slipper orchids and aquatic animals are highlighted on 
knowledge development and exchange among local 
people in a community, tourists and interested people 
in order to simultaneously have natural resources 
conservation in the areas.

StrategyThree: The management of CBT 
marketing; marketing is one of important business 
activities for the success of CBT. Communities should be 
supported to participate in marketing management. Ngo, 
Hales & Lohmann (2019) stated that CBT marketing 
should be performed in a form of collaborative marketing 
and potential stakeholders should also take part in 
this activity.15 In addition, Carr et al. found that CBT 
marketing should be focused on the balance between 
commercial viability and community development.

Strategy Four: Development of the management 
mechanism and networking which is united, secure and 
sustainable; that is, community-based tourism is used for 
the management mechanism and the management format 
is developed and operated by all related authorized public 
and private sectors. Tolkach, Pearlman & King16 found 
that CBT management by professionals can be helpful 
to build a CBT network in and outside the countries. 
Furthermore, the committee should be established 
in order to play a role in coordination with all related 
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sectors, especially the government sector which is an 
essential network for determining measurements, rules 
and regulations appropriate to the areas. Networks of 
education should be built to develop potential of students 
and tourism personnel; a network of private sectors; 
such as, tour agencies should be built to provide tour 
programs. Importantly, NGO should take part in CBT 
network in order to provide suggestions and follow up 
tourism operation.

Strategy Five: Development of happiness and 
well-being indexes of local people and tourists as well 
as development to be the ASEAN learning center; 
that is, the government sector should specify goals of 
sustainable CBT development which is economically, 
socially, culturally and environmentally balanced. If 
tourism development is performed together with good 
quality of life, a community can be well affected on 
increasing employment, local products and services, 
developing local education and promoting health and 
environmentally friendly tourism17

Conclusion
The SCBTS from this study should be operated 

simultaneously with the development of well-being in 
local people. Since the natural resources conservation 
and environmental management are closely related 
and beneficial to the well-being of people, local people 
should be educated to aware and their skills and 
competency for managing the limited natural resources 
should be then developed. These resources should be 
worthily used and value-added to create products and 
services that appropriate with the community contexts. 
For the marketing management, local people should be 
developed in public relations skill and marketing tactics. 
Local people with such skills will make fair balance of 
income distribution in their community and lead them 
to have well-being. Regarding the natural resources, it 
is recommended that the strategies should be focused 
to control the number of tourists to the sensitive tourist 
attractions; such as, the agreements at local aquatic 
animal care and mangrove reforestation among local 
people and tourists.
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Abstract
Brucella abortus is a zoonotic pathogen bacteria which can cause brucellosis commonly known as undulant 
fever in human and abortion in cattle. VirB4 is one of the virulence factor that cause these bacteria became 
pathogen during infection period. Molecular characterization was performed by using Polymerase Chain 
Reaction (PCR) for further understand within antigens involved in the virulence or the immune system, 
genetic and immunologic characterization of a VirB4 protein which play role as virulence factor. Local 
isolate of B. abortus that were already obtained were cultured on Brucella agar media. Subsequently, the 
PCR results were performed running in a 1% of agarose gel and can be visualized with the aid of UV 
transluminator. DNA sequencing of VirB4 protein B. abortus of local isolates was performed using PCR and 
primer products that were positive in amplification. The examination results showed that encoding genes of 
the VirB4 protein using PCR molecular examination had positive bands with an 1600 bp amplicon length. 
This present study are expected to provide scientific information on the characterization of VirB4 protein 
as virulence factor of B. abortus local isolates in the medical field and can be developed and applied as a 
diagnostic kit for controlling brucellosis.

Keywords:  Brucellosis, Identification, PCR, Zoonosis.

Introduction
Brucellosis is one of the most common 

bacterial zoonotic disease and endemic in many 
countries,particularly in developing countries, such as 
Indonesia. Brucellosis is caused by intracellular bacteria 
from the genus of Brucella. Currently human can be 
infected by Brucella abortus, Brucella melitensis and 
Brucella suis. Although control program has been done 
using the S19 and RB51 vaccination, the incidence of 
brucellosis remain relatively high.1 Some pathological 
manifestations of brucellosis in human are meningitis, 
endocarditis and arthritis. Brucellosis mostly infect 
farm animals even male and female with asymptomatic 
clinical signs. In pregnant ruminant, the target organ of 
B. abortus infection is placenta because it has erythritol 
compound which lead to placentitis and abortion. If the 
abortus does not occur, bacteriacan be excreted into the 
placenta, fetal fluids and vaginal discharge. Mammary 
glands and lymph nodes may also be infected and this 

bacteria is excreted into the milk. Brucella infection also 
occurs through inhalation, ingestion, or congenital of the 
infected organism.2,3

Intracellular pathogenic bacteria have developed 
ways to evade host defenses or bacterial degradation 
system, suchas controlling the maturation of phagocytic 
cells and transforming them into a nutrient-rich 
environment so that the bacteria can replicate.4 
Brucella entering host cells directly go to the vacuolar 
traffic inphagocytic cells by avoiding endocytosis and 
inhibiting phagosome-lysosome fusion. Brucella transits 
in cells via Brucella Containing Vacuole (BCV). BCV’s 
next interaction with the membrane of the endoplasmic 
reticulum (ER) allows the bacteria to undergo the 
process of maturation and replication so that the bacteria 
can multiply within intracellular.5

Brucella has displays unique virulence 
characteristics since there are many determinants of the 
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virulence, including the secretion system of type I, II, III 
and IV. Due to the many virulence factors of Brucella 
so that virulence mechanisms underlie to be used by 
Brucella remains unknown.6 Research on virulence 
factors states that VirB is known to be an important 
persistent factor. The VirB protein is homologous to type 
IV secretion systems (T4SS) of other types of bacteria 
involved in intracellular survival. VirB is also induced 
inmacrophages, required for the transport of Brucella in 
the process of maturation. Characterization of protein 
coding genes that affect the survival of Brucella will 
provide more information about the functions and roles 
of VirB as virulence factor.7 Therefore, this study was 
aimed to investigate the molecular characterization of 
the VirB4 protein encoding genes which contained in 
the local isolate of B. abortus.

Material and Method
Isolation and identification Brucella abortus: This 

study was conducted at the Bacteriology Laboratory, 
Faculty of Veterinary Medicine, Universitas Airlangga. 
The research also took place at the Laboratory of 
Molecular Biology of the Faculty of Veterinary 
Medicine, Universitas Airlangga and ITD (Institute 
of Tropical Disease) Surabaya. The sample used was 
local isolate of B.abortus obtained from the Balai Besar 
Veteriner (BBV) Maros, South Sulawesi. The sample 
was collected and grown in Brucella Agar Media (BAM) 
(Oxoid) by a streak and then incubated at 37ºC in a CO2 
incubator. The growth of the bacterial colony could be 
seen after 3 days of incubation. The colonies of bacteria 
grown in BAM were observed and identified by using 
Gram staining technique and biochemical tests using 
catalase, urease, indole and citrate.

DNA Amplification and Electrophoresis: B. 
abortus that had been successfully cultured in the 
media were then extracted and the DNA was isolated. 
A total of 2μl of DNA sample was mixed with the 
primers (1μl of BAMH1F, 1μl of BAMH1R)(Gen Bank: 
AF226278.1), 7μl of NFW (Nuclease Free Water) and 
10μl of PCR master mix into tubes of a PCR bead so 
that the total volume of PCR tubes containing beads 
became 25μl. The PCR tubes were then inserted into a 
PCR thermocycler machine that had been programmed. 
The PCR thermocycler program was made with the 
sequence: the initial denaturation process for 45seconds 
at a temperature of 95°C followed by denaturation for 

30 seconds at a temperature of 95 ° C, annealing for60 
seconds at a temperature of 52˚C and extension for 60 
seconds at 72˚C. The thermocycling cycle was run 35 
times and ended with a final extension for 7 minutes 
at 72˚C. The electrophoresis used 5-7 ml of B. abortus 
DNA added 2μl of loading buffer, then was entered 
in 1% agarose well containing 1 μg/ml of red gel for 
running processes. The results were visualized by 
ultraviolet light at a wavelength of 302 nm by using a 
UV transilluminator.8

DNA Sequencing: Cycle sequencing was 
performed on GeneAmp PCR System 2400 (Perkin 
Elmer, CT) under the following conditions: denaturation 
960C for 10 seconds, annealing 500C for 5 seconds, 600C 
extension for 4 minutes,performed 25 cycles. The results 
were precipitated with ammonium acetate and absolute 
ethanol, thenelectrophoresed and the result readings 
were performed with Automated DNA Sequencer ABI 
PRISM 377 (Perkin Elmer, CT). The sequenced results 
were then analyzed on the basis of nucleotide sequences.9

Results
The colonies of B. abortus bacteria were described 

as round,smooth, yellow and shiny like honey. The 
results showed that B. abortus bacteria were Gram-
negative,shaped like coccobacillus and clustered or in 
pairs. The biochemical tests on B. abortus were showed 
positive results oncatalase and urease respectively. 
While citrate and in dole test were showed negative 
results. Further more Triple Sugar Iron Agar (TSIA) 
media showed butt and slant results that were alkalic, 
marked with red color on the top and the bottom of the 
media and did not form gas.

The results of the PCR electrophoresis in this study 
referred to the VirB4 target gene by using a primer 
BAMH1. That primer could be used to detect the gene 
that encoded a VirB4 specific protein on the B. abortus 
species with an amplicon length of 1600 bp. DNA 
sequencing of VirB4 protein from B. abortus local 
isolates was performed using PCR and primer products 
that were positive in amplification. The length of the 
DNA amplicon in the VirB4 protein B. abortus local 
isolate is 1600 base pairs. DNA sequencing of VirB4 
protein B. abortus local isolates obtained in the study 
can be seen in the table 1.
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Table 1. Sequence of VirB4 gene from B. abortus local isolate.

1	 GCACCTACGCACAAGCGTTCGACCCCTGCAAGAACCTGAAGATGGGATCCAAGATCCTTG
61	 AAGACTGCTACCGTCGGGGCATCGTGAAGATGCCCGGTCAGGAACAAGGCGCGCTTCGCG
121	 CCGCATTCTCCTGTTACTACGCCGGCAACTTTACGGGCGGCTTCAAGACGAAGCCCGGCA
181	 GTCCCAGCTACGTGCAGAAGGTCGTGGCAAGCGCCGACGTGACCACAAAGCCGATTGTTG
241	 TCGTGCCCATGATCCGGAAAACGCCGGATGCGGCGGCAGCAGTAGCTGCCCCAGTAAAAA
301	 AACGACAGCCGGCTGATCGTAATTCTGTTCTTGTCGATCTGCATCCATCATCGCAGTCGA
361	 TGCCAGCCACCGGCACGGCGAACGCGCCTGTAAGGCTGAAGACAGAGCAGCCGGCGACAA
421	 CCGATGCGCCGCCAGGGAAGGATAATACGGACGGCGTAGTTGTTTTCTAACCCATCATCC
481	 GATCAGGCACGCATATAAAATTGATGATGGTGGAGGGTCCGAACAGGACTGGGAAGGTTA
541	 TAGCGGCGGGCGGCGACGATAGGAGGCAGTCGCACACCATAGACGCATCTGCGATCTGGA
601	 GCATTTCCCATTTTATTGAGCCCTTAGAGGTGCTCTATCCATTTGTTTGAAGCGCATCTT
661	 GCGCCGAGAACTATGTCACTCTTTTGAGGATGCGCTCTAACTCAACGCAGAGCAGGCATA
721	 AGCAAGTAAATTACATGCTGTAATATGGTGTCCTCCGGTAATCTCGGTGCAACGCCACCA
781	 GCCGACTGGTGCCGAAATGCAGTCTGCTAGACAATTGTTTGAGGCAACCAAGTTGAATAG
841	 ACATTGAGTGTGCAGACCGTGCTGAAATCCAGGTCTAGTCGTCGTCGTCATAAGTAATAG
901	 AGATCATGATAACCGCTTCGCCCAGCAAGAAGCCGCTATCGCGGATAGTAGCTCACTTAC
961	 TGCTGGCGCTGATAGTCTGCATCGCTGCAATCGGGCCTAAGCTGGCGCACGCCGACGGTG
1021	 GCCTCGATAAGGTAAATACATGCATGCAGAAAGTGCTGGACTTGCTAAGCGGCGTATCGA
1081	 TCACCATCGTTCCCATAGCCATCATCTGGTCCGGTTACAAGATGGCATTCCGGCACGCCC
1141	 GCTTCATGGATGTAGTGCCGGTGCTGGGCGGCGCCCTGGTGGTTGGCGCTGCCGCCGAAA
1201	 TTGCCTCTTACCTGCTTAGGTAAAGGGACACAGATCATGACAACGGCACCACAGGAATCC
1261	 AACGCACGAAGCGCAGGTTATCGCGCGATCCAATATTCAAGGGCTGTACACGGCCAGCCA
1321	 TGTTGTTTGGGGTTCCTGTGATCCCGCTTGTCATCGTTGGCGGCAGCATCGTTCTCTTAT
1381	 CGGTCTGGATTTCCATGTTCATATTGCCGCTGATCGTACCAATCGTGCTGGTCATGCGGC
1441	 AGATCACGCAGACTGACGATCAGATGTTCCGCCTGCTCGGCCTGAAGGCGCAATTCCGCC
1501	 TGATCCACTTCAACCGCACCGGGCGCTTCTGGCGGGCATCCGCCTATAGCCCGATTGCCT
1561	 TCACAAAGCG

Discussion
Brucellosis diagnosis cannot be determined based 

on clinical symptoms because the symptoms shown by 
the patients are relatively similar to the other infectious 
diseases such as leptospirosis, trichomoniasis and 
toxoplasmosis. Laboratory tests using bacteriological 
and serological method are essential to identify cases 
of brucellosis.10,11 Immune response for eliminating 
brucellosis involve between humoral and cellular 
immune response. Humoral immune response shaped 
by antibodi which induce by limfosit B and cellular 
immune response is immunity system which induce by 
limfosit T.12,13 Brucella has lipid component known 
as lipoprotein. That lipid component can change or 
modified which play role in pathogenicity of Brucella. 
The lipoprotein can induce cytokine and has direct 
impact with non specific immunology reaction.14,15

B. abortus has a potential virulence factor of VirB 
protein. In the class of smooth colonies, Brucella can 
enter into the host cell through the interaction of cell 

surface that is composed of lipid bonds. The bond 
containsmost of the glycosylphosphatidylinositol, 
glycophingolipids and cholesterol that are believed to 
have an importantrole in the process of infection and 
bacterial replication in cells.16 Observations in cellular 
interactions and the inclusion of Brucella bacteria 
in macrophages have shown that these bacteria are 
associated with the phagosome acid system. These 
acid conditions are important for the stimulation of 
virulence expression ofthe VirB protein associated 
with the emergence of the B.abortus type IV secretion 
system.17 Brucella is an intracellular pathogen bacteria 
in many wild and domestic animals that can cause 
zoonotic disease in humans. Brucella can survive in 
the phagocyte cells of the host and is able to avoid the 
normal mechanism of bacterial degradation by altering 
the vacuoles intracellular pathway. Brucella ability can 
avoid fusion of phagosome with lysosomes requires VirB 
proteins that allow bacteria to live in the vacuoles of the 
endoplasmic reticulum, thereby enhancing survival and 
bacterial replication. Brucella bacteria in macrophage 
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cells can perform oxidative reactions then can infect 
other macrophage cells that can not mechanically explain 
the exact process. VirB protein expenditure interacts 
with the endoplasmic reticulum that causes the pH to be 
neutral, the nitrate ion is used for anaerobic respiration, 
so Brucella can multiply intracellulary.13

VirB4 protein is known to be inside Type IV 
Secretion System(T4SS) and it can be used as a reference 
for classification purposes. VirB4 protein attach in inner 
membrane and divide into one or three segment or directly 
bind with membrane in random way through interaction 
with other protein component of T4SS. Purification of 
VirB4 protein known to have variation in oligomerisation 
condition depend on membrane and solution in 
monomer, dimer and hexamer form.4Several different 
classification schemes have been proposed to T4SS of 
phylogenetic analysis. Phylogenetic classification is 
largely based on the analysis of homologous genes with 
VirB10, VirB4 and Vir D4. VirB10 has not been found 
in Gram-positive bacteria, so it can only help in defining 
the functions of T4SS on Gram-negative bacteria. 
Vir D4 is found in most T4SS but less appropriate as 
homologous reference when compared with VirB4 due 
to higher sequence variability.18 T4SS usually has three 
special ATPases that form a center of secretion energy. 
ATPase is a protein composing the secretion system 
called Vir D4, VirB11 and VirB4. These proteins are 
essential for the secretion system in Gram-negative 
bacteria. VirB11 and VirB4 are also required for the 
biogenesis process of T4SS pilus (known as the T-pilus 
on the bacteria A. tumefaciens). Vir D4, VirB4 and 
VirB11 proteins interact with each other as ATPase. 
Therefore, these proteins tend to form large complex 
ATPase which supplies substrate transport energy from 
the cytoplasm through the mechanism of translocation. 
The complex structure and the contributions of each of 
ATPase in the secretion system or pilus biogenesis is not 
widely known. VirB10 interacts directly with VirB4 and 
Vir D4 involving domain near the central area of the two 
proteins that are in or near the inner membrane.19

The ATPase role in T4SS also needs to be studied 
further. Vir D4 acts as a receptor that brings the substrate 
for translocation. Vir D4 may also act as a molecular 
motor to provide the substrate through the system. VirB11 
and VirB4 are necessary to transfer substrates across the 
membranes and may function in a coordinated manner 
with Vir D4. VirB11 and VirB4 also play a role in the 
formation of the core of T4SS. The protein mechanism 
of VirB4 and VirB11 coordinates the functions with 

Vir D4 to transfer substrates and has an independent 
function in the assembly of the secretion system directly 
which is basically unknown. T4SS on Gram-negative 
bacteria and in some Gram-positive bacteria lack of 
VirB11, while VirB4 always exists and is a T4SS core 
subunit on all species of bacteria. VirB4 has a tendency 
to have an important role in strengthening the function 
or formation of T4SS.20

Conclusion
This study concludes that the molecular 

characterization of VirB4 gene can be considered 
when confirming B. abortus at species level as it can 
differentiate B. abortus wild strains from vaccine strains. 
Furthermore, it can be used during the waiting period for 
culture and identification as the VirB4 is able to identify 
B. Abortusfrom local isolate specificly compared to 
culture identification which can take up longer periods.
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Abstract
Objective: The purpose of this study was to determine the relationship between self-efficacy and quality of 
life of patients with type 2 Diabetes Mellitus at Pelamonia Hospital Makassar.

Method: This Quantitative research using correlation design with a cross-sectional study approach. The 
sample in this study was 54 respondents who met the inclusion criteria.

Result: The results showed that there was a relationship between self-efficacy and quality of life of patients 
with type 2 diabetes mellitus (p = 0.006).

Conclusion: This finding suggests to nurses for educating their patients about self-efficacy. Nurses have to 
enhance their patient’s self-efficacy so that they help patients improve their quality of life better.

Keywords:  Self-efficacy, quality of life, diabetes mellitus.

Corresponding Authors: 
M. Askar 
Health Polytechnic of Makassar, Jl. Banta-Bantaeng 
No. 46, Makassar, South Sulawesi, Indonesia-90222 
e-mail: askar@poltekkes-mks.ac.id

Introduction
Diabetes mellitus (DM) is a chronic metabolic 

disorder with the characteristics of hyperglycemia. 
Various complications can arise due to uncontrolled 
blood sugar levels, such as neuropathy, hypertension, 
coronary heart disease, retinopathy, nephropathy and 
gangrene.1

The reported prevalence of diabetes mellitus in 
Indonesia based on the physician’s interviews and 
diagnoses at 1.5%. DM was diagnosed by a physician 
and the symptom at 2.1%. The highest prevalence of 

diagnosed diabetes mellitus was found in DI Yogyakarta 
(2.6%). South Sulawesi was the third-highest prevalence 
of DM in diagnosed or symptomatic 1.6%.2

Patients with diabetes mellitus in Indonesia are 
large in number. They need treatment from all health 
teams and have to involve individuals with diabetes 
mellitus themselves. Diabetes mellitus is a chronic 
disease that will sustain for a lifetime. Diabetes mellitus 
has an impact on the quality of human resources and 
a considerable increase in health costs. Management 
of diabetes mellitus must be arranged by physicians, 
nurses, nutritionists and other health workers. The role 
of patients and families becomes very important.3

People with diabetes mellitus must have efficacy 
about the conditions they experienced and all 
recommended therapies. According to Bandura (1994), 
efficacy is self-assessment, whether a person can do well 
or poor actions, right or wrong, able or unable to work 
according to what is required. This efficacy is different 
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from aspirations (ideals) because ideals describe 
something ideal that should be (achievable), while 
efficacy describes self-worthiness assessment.4

One study over 85 respondents found that 67 
respondents of diabetes mellitus had a poor quality of 
life.5 In general, respondents felt their lives were not 
satisfied due to physical changes experienced. A small 
scale study stated that most respondents were very 
satisfied with the current treatment, duration of patient 
treatment of diabetes mellitus. The results collected 
from the impact and concern of respondents were having 
poor sleep quality.6

A recent study reports that most respondents have 
no complications, moderate anxiety and low quality of 
life. There was a significant relationship that affects 
the quality of life of DM patients. The World Health 
Organization (WHO) predicts that Indonesia will 
experience an increase in the number of people with DM 
from 8.4 million in 2000 to around 21.3 million in 2030. 
International Diabetes Federation (IDF) also predicts in 
2009 to be 12.0 million in the year 2030. Based on the 
data obtained it is concluded 2-3 times in 2030.4

Increased cases of DM also occur at the district level, 
especially in Makassar. Diabetes mellitus occupies the 
fifth-ranked out of ten main causes of death in Makassar 
in 2007 with a total of 65 cases. Based on data from 
the Makassar Health Office, the incidence of diabetes 
mellitus in 2011 was 5700 cases. In 2012 the incidence 
of DM cases increased to 7000 cases.7 Based on data 
collected from Pelamonia Hospital Makassar, 228 cases 
were diabetes mellitus in the last three months. People 
with DM had uncontrolled blood glucose.

Patients behave a negative attitude towards diabetes 
mellitus, will have complications and eventually lead 
to death. Interventions needed to maintain quality of 
life and avoid complications in patients with diabetes 
mellitus. Based on these descriptions the researchers 
need to examine how self-efficacy affects the quality of 
life of patients with diabetes mellitus.

Method
This research was conducted in June-September 

2018 at Pelamonia Hospital Makassar. This study used 
quantitative research by correlation design with a cross-
sectional study approach. This was intended to gain 
an overview relation between two or more research 
variables.

The population was all Diabetes Mellitus patients 
treated at Pelamonia Makassar Hospital. The population 
was infinite. The sample in this study comprised 54 
respondents who meet the inclusion criteria. The 
sampling technique is accidental sampling.

Data collection was carried out in two ways, namely 
primary data and secondary data collection, primary data 
collected by direct observation of patients using the self-
efficacy questionnaire. the quality of life data collected 
using standard questionnaires adapted from the diabetes 
self-efficacy scale8 which comprises 15 questions with 
the Likert scale.

Data analysis was intended to answer the research 
objectives and examine the research hypotheses to 
determine the association of independent variables 
toward the dependent variable by using a statistical test 
with a significance level (α) = 0.05. The statistic test 
used was Chi-square with an alternative is the Fisher 
exact test (if the expected value of one or more cells less 
than 5).

Results
Univariate analysis in this study aims to see 

an overview of frequency distribution based on the 
characteristics of respondents (age, gender, education 
level and occupation).

Table 1. Characteristic of respondents

Characteristics Frequency n=54 Percent

Gender
Male
Female
Age Group
40-50 years
51-60 years
61-70 years
71-80 years
Education Level
Not school
Elementary
Yunior high school
Senior high scholl
Higher education
Occupation
Unemployed
Private sector
Civil servant

18
36

1
2
15
36

2
8
9
22
13
32

9
13

33,3
66,7

1,9
3,7
27,8
66,7

3,7
14,8
16,7
40,7
24,1
59,3

16,7
24,1

It is apparent from Table 1 that the majority of 
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respondents were female 36 subjects (66.7%), most 
of the respondents aged 71-80 years were 36 subjects 
(66.7%), with the highest level of education was senior 
high school or equivalent level, there were 22 subjects 
(40.7%) and most of them were unemployed by 32 
subjects (59.3%).

Table 2. Characteristics respondents based on 
variables

Variables Frequency n=54 Percent
Self-efficacy
High
Low
Quality of life
High
Low

43
11

39
15

79,6
20,4

72,2
27,8

As Table 2 shows, from 54 respondents participated 
in this study, 43 respondents (79,6%) showing had high 
self-efficacy dan 39 respondents (72,2%) revealed a 
high in quality of life. This result shows that most of the 
subjects in this study dominantly experienced high self-
efficacy and high in quality of life.

Evaluation of the relationship between self-efficacy 
and quality of life in patients with diabetes mellitus in 
this study carried out by data analyses using Chi-square 
statistical tests with a significance level 95% (α=0.05) or 
confidence interval p<0.05. The result of data analysis 
can be seen in Table 3 below:

Table 3. The Relation between Self-efficacy and 
Quality of life patients with Type 2 Diabetes 

Mellitus

Self-
efficacy

Quality of life
Total 

pHigh Low
n % n % n %

High
Low

35
4

81,4
36,4

8
7

18,6
63,3

43
11

100,0
100,0

0,006

Based on the analysis results of the relationship 
between variables self-efficacy and quality of life in 
Table 3 above, it shows that out of 43 subjects with high 
self-efficacy, 35 respondents (81,4%) had a high quality 
of life and 8 others subjects had a low quality of life. 
Besides, out of 11 respondents with a low quality of life, 
4 respondents (36,4%) still had a high quality of life, 
while 7 respondents (63,3%) presenting a low quality 
of life. Referred to the Chi-square test, the analysis of 
the results shows a significant relationship between 
self-efficacy and quality of life among type 2 Diabetes 

mellitus patients in Pelamonia Hospital Makassar 
(p=0,006<α0,05).

Discussion
An overview of the self-efficacy of type-2 diabetes 

mellitus patients at Pelamonia Hospital Makassar based 
on the analysis results found that 43 respondents (79.6%) 
had high self-efficacy and 39 respondents (72.2%) with 
high quality of life. Among the respondents who had 
high self-efficacy, 35 respondents (81.4%) had a high 
quality of life. The results of the statistical analysis using 
the Chi-square test in this study showed a significant 
relationship between self-efficacy and quality of life 
toward type-2 diabetes mellitus patients (p = 0.006) 
in Pelamonia Hospital Makassar. The higher the self-
efficacy of patients with diabetes mellitus, the higher the 
quality of their life, while the lower the self-efficacy of 
patients with diabetes mellitus, the lower the quality of 
their life.

Based on the theory9, self-efficacy according to 
social cognitive theory by Albert Bandura states that self-
efficacy is a person’s belief that he will be able to carry 
out the required behavior. Self-efficacy can be formed 
and developed through four processes, specifically 
cognitive, motivational, affective and selection. The 
cognitive process of patients with diabetes mellitus 
required in determining the treatment to maintain blood 
sugar levels within normal. Patients should set their 
goals to be achieved for preventing complications in this 
case to get a normal life. Patients have to perform some 
preventive intervention by checking their sugar levels, 
choosing foods that are right according to diet diabetes, 
able to maintain ideal body weight, regular exercise and 
taking medication according to physician regiments.

The cognitive function allows people with diabetes 
mellitus to predict events that will affect the future. 
People with diabetes mellitus have the confidence to 
improve their lives by being able to meet the needs in 
normal life activities. The impact of illness on the quality 
of life associated with their disease appropriately can be 
improved. For achieving a high quality of life, patients 
need to do several activities according to daily needs 
such as enjoying and feeling life more meaningfully, 
being able to do activities well, accepting their body 
image, having the opportunity to reflect, sleeping well, 
feeling comfortable and satisfied with his abilities.

Respondents with low self-efficacy tend to have a 
lower quality of life. This is because some respondents 
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do not have confidence and motivation for themselves 
in their ability to perform something for achieving a 
goal. This statement is also supported by Bandura stated 
that self-efficacy can be influenced by several functions 
including the cognitive function. Strong self-efficacy 
will affect a patient’s personal goals. Motivational 
function explains that a person will motivate themselves 
and guide action by using thoughts about the future, 
therefore, the individuals will form beliefs regarding 
what they can do.9

Most of the respondents aged 71-80 (66.7%), 
wherein this period, it easier to receive and participate in 
programs to improve health, therefore their confidence 
is higher. The results of the interview on respondents 
showed that they were more careful in setting patterns 
to eat, participate in healthy activities such as Prolanis 
gymnastic, diligently control sugar levels in the nearest 
health service. The more mature age the higher their self-
efficacy and the higher the quality of life be. In addition, 
the education level of a person supports high self-
efficacy and a high quality of life. This can be seen that 
the majority of respondents were graduated from high 
school education/equivalent as many as 22 respondents 
(40.7%) and higher education as many as 13 respondents 
(24.1%). Education is not the main point in increasing 
self-confidence in patients with diabetes mellitus but 
the impact of respondents with higher education will 
be easier get an information and knowledge about 
everything that needs to be performed in keeping the 
blood sugar level stable and prevent complications 
of diabetes mellitus, therefore patients with diabetes 
mellitus can undergo daily activities normally and have 
high self-efficacy in improving their quality of life.

Based on the study results, there were 8 respondents 
(18.6%) with high self-efficacy while low in quality of 
life. Most of the respondents were female as many as 36 
respondents (66.7%). Gender factor has no influence on 
the improvement of self-efficacy, but there were other 
determinants due to female respondents who tend to 
have engaging activities and easily stressed make them 
would be difficult to regulate diet, control blood glucose 
levels in the normal range. If this occurs continuously 
in a long period of time, this can result in unhealthy 
behavior that affects their self-efficacy who contribute 
to improving their quality of life.

Based on the results of interviews randomly. 
Respondents with high self-efficacy but have a low 
quality of life due to other factors that influence for 

example a person has the confidence to achieve a goal 
but lack of support from family or closest people so that 
it will affect their quality of life. Likewise, conversely, 
the respondents who have low self-efficacy but have a 
high quality of life due to the lack of confidence and 
motivation in themselves to do something besides the 
support and caregivers of the family or from the closest 
person.

Behavioral change will only occur if any changes 
in efficacy in the individual concerned. Someone with 
high self-efficacy will encourage taking action to 
achieve success so that it can strengthen the efficacy 
of a person.9 Self-efficacy will regulate one’s emotions 
in several ways. Someone who believes they will be 
able to manage threats will not be easily pressured by 
themselves, but vice versa if someone has high efficacy, 
it can reduce stress and anxiety. A person performs an 
action and a suitable environment will help establish 
themselves and achieve goals.

Based on the above research result, this study is 
supported research10 about the relationship of self-
efficacy with quality of life in patients with type II 
Diabetes mellitus in Labuang Baji Hospital Makassar, 
the study showed a significant correlation between self-
efficacy and quality of life (p=0.001). A small study11 
in PKU Muhammadiyah Yogyakarta Hospital showing 
that there was a significant relationship between self-
efficacy and quality of life (p=0,000) with a correlation 
value (r=0.745). The results of this study are also in line 
with the research12 showing a significant relationship 
between self-efficacy, adherence, education level and 
depression with quality of life in patients with Diabetes 
mellitus where self-efficacy affected the quality of life 
significantly (p=0.005).

Based on the results of studies, theoretical reviews 
and previous studies, the researchers concluded that 
there was a relationship between efficacy and quality 
of life in patients with diabetes mellitus in Pelamonia 
Hospital Makassar. Respondents who have high self-
efficacy, have a high quality of life and respondents with 
low self-efficacy have a low quality of life.

Conclusion
Based on the results of research and discussion 

that have been conveyed previously in this study, 
to determine the relationship between self-efficacy 
and quality of life patients with diabetes mellitus in 
Pelamonia Hospital Makassar, the researchers conclude 
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that most respondents have high efficacy and a high 
quality of life. There was a relationship between self-
efficacy and the quality of life patients with diabetes 
mellitus in Pelamonia Hospital Makassar.

Respondents are expected to increase their knowledge 
about diabetes mellitus, maintain a healthy lifestyle based 
on a given diabetic diet, maintain good physical activity 
in achieving a fit condition, control blood sugar levels to 
keep in the normal range and prevent complications to 
improve quality of life. Pelamonia Hospital Makassar, 
as a health service provider, is expected to maintain and 
improve the quality of nurse services provided especially 
towards patients with diabetes mellitus by increasing the 
health education program.
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Abstract
Background: Enteral feeding tubes for preterm infants may be placed via either the nose or mouth. Nasal tube 
placement may compromise respiration, however, orally placed tubes may be more prone to displacement.

The Aim: The aim of the current study was to determine the effect of nasal versus oral placement of enteral 
feeding tubes on weight and the incidence of adverse events among preterm infants.

Method: A descriptive comparative study design was utilized.

Sample: A convenient sample of sixty physiologically stable preterm were assigned to two equal groups 
within six months (between July 2018 – Jan. 2019). They were recruited from neonatal intensive care units 
of both Kasr Alainy and El-Monira Pediatric Hospitals-Cairo University.

Tools: Three tools were developed by the researchers: preterm infant’s characteristics, observational checklist 
for incidence of adverse events and recording sheet for daily weight and time to sustain full oral feeding.

Procedure: The researches recorded preterm infant’s characteristics, any adverse events, weight and time to 
sustain full oral feeding in the morning shift twice a week for two weeks.

Results: Orogastric tube feeding was statistically significant different compared to nasogastric tube feeding 
regarding displacement. There was no difference among two groups in weight gain, time to reach full feeds 
and frequency of adverse events. Orogastric tube feeding group had lesser duration of hospital stay than 
nasogastric and orogastric tube feeding group reached to full oral feeds quickly compared to nasogastric 
with no statistical significant differences.

Recommendation: Further researches with a larger population would probably be required to know the 
significance of this outcome.

Conclusion: This study concluded that no differences were found between both orogastric and nasogastric 
tube feeding on preterm infants’ weight, incidence of adverse events and time to sustain full oral feeding.
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Introduction
When preterm infants are too immature or unwell 

to suck feeds they can receive their milk through a 
feeding tube passed via either the nose or the mouth. The 
establishment of safe oral feeding in preterm infants may 
be delayed because of poor co-ordination of sucking and 
swallowing, neurological immaturity and respiratory 
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compromise. Enteral feeds may be delivered through 
a catheter (feeding tube) passed via the nose or via the 
mouth into the stomach or upper small intestine(1).

Neonates are obligate nose breathers. Feeding tubes 
placed via the nose can cause partial nasal obstruction, 
increased airway resistance and increased work of 
breathing(2,3). This increase in energy expenditure may 
potentially affect growth and development. Nasogastric 
intubation through the larger nare may increase airway 
resistance as the preterm infant is forced to breathe 
through an airway of smaller calibre. In addition, 
individual differences in nasal size may be acquired 
secondary to the effects of nasogastric tubes (4).

Incorrect placement, or subsequent displacement, 
of feeding tubes into the lower oesophagus or into the 
lung can lead to aspiration, respiratory compromise and 
increased energy expenditure(5). Orally placed tubes may 
be easier to displace as they can loop inside the mouth. 
Repetitive movement of the orally placed tube may 
result in mucosal trauma and may increase the incidence 
of apnea and bradycardia due to vagal stimulation (6). 
There is not enough data to make any recommendation 
regarding the superiority of either routes of feeding (7).

Aim of the study: To determine the effect of nasal 
versus oral placement of enteral feeding tubes on weight 
and the incidence of adverse events among preterm 
infants.

Research Question: What are the differences 
between nasal and oral placement of feeding tube on 
weight and the incidence of adverse events among 
preterm infants?

Material and Method
Research Design: A descriptive comparative study 

design was utilized.

Participants: A convenient sample of 60 preterm 
infants were assigned to two equal groups within six 
months (between July 2018 – Jan. 2019).

Tools of Data Collection: Three tools were 
developed by the researchers after extensive review 
of related literature: preterm infant’s characteristics, 
observational checklist and recording sheet for weight 
and time to sustain full oral feeding.

Tool Validity and Reliability: Data collection tools 
were submitted to three panel of experts in the field of 
high risk neonates to test the content validity. Reliability 
was done by cronbqch’s alpha test and the result was 
0.82.

Procedure: After the preterm infants had initial 
physiological stable state, they assigned to receive 
either nasogastric or orogastric feeding, the researchers’ 
recorded preterm infant’s characteristics once from 
admission sheet using tool I. They assessed any adverse 
events such as apnea, displacement and injury (trauma) 
in the morning shift twice a week for two weeks using 
tool II. All infants were weighed each morning, naked, 
before feeding and bathing, on one same time and time 
to sustain full oral feeding was recorded for all preterm 
infants using tool III.

Results
It was evident from table (1) that there were no 

statistically significant differences between orogastric 
and nasogastric groups regarding their gender, diagnosis 
and gestational age (p > 0.05).

Table (1): Characteristics of Preterm Infant’s Characteristics For Both Groups In Percentage Distribution 
(N=60)

Preterm infant’s characteristics
Groups

POrogastric (n=30) Nasogastric (n=30)
N % N %

Gender
- Male 17  56.7 13 43.3
- Female 13  43.3 17  56.7 0.219
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Preterm infant’s characteristics
Groups

POrogastric (n=30) Nasogastric (n=30)
N % N %

Diagnosis:
- RDS 27 90 25  83.3
- M.A 3 10 3 10
- Sepsis - - 2 6.7 0.729
G.A
- <32 Weeks 9 30 13 43.3
- 32-37 Weeks 21  70 17  56.7 0.284

Note: RDS = Respiratory distress syndrome M.A = Meconium Aspiration, C.S = Cesarean Section NVD = Normal Vaginal Delivery, 
G.A: Gestational Age

It was revealed from table (2) that there were no statistically significant differences between orogastric and 
nasogastric groups regarding their hospital stay (p > 0.05).

Table (2) Hospital Stay For Both Groups In Percentage Distribution (N=60)

Hospital stay:
Groups

POrogastric (n=30) Nasogastric (n=30)
N % N %

- One-<two weeks
- Two-<three weeks
- Three-<four weeks
- Four weeks and more

1
6
2
21

3.3
20
6.7
70

-
3
5
22

-
10

16.7
73.3

Mean±SD 41.27±18.984 41.47±17.190 0.346

It was illustrated from table (3) that there were no statistically significant differences between both groups 
regarding their daily weight at the four measures.

Table (3) Daily Weight At 1st, 2nd, 3rd And 4th Measures In Percentage Distribution (N=60).

Daily weight
Groups 

P
Orogastric Mean±SD Nasogastric Mean±SD

1st measure 1699.17±340.018 1606.50±354.951 0.190
2nd measure 1693.83±332.586 1621.33±357.247 0.598
3rd measure 1724.00±329.897 1693.00±351.027 0.211

4th measure 1740.00±327.246 1712.00±337.062 0.270

It was represented from table (4) that there was no statistically significant difference about time to sustain full 
oral feeding for both groups (p > 0.05).

Table (4) Time To Sustain Full Oral Feeding For Both Groups At 1st, 2nd, 3rd And 4th Measures In 
Percentage Distribution (N=60)

Time to sustain full oral feeding
Groups

POrogastric Nasogastric
N % N %

-< a week
-Week-<two weeks
-Two weeks-<three weeks
-Three weeks-<four weeks
-Four weeks and more

2
11
4
3
10

6.7
36.7
13.3
10

33.3 

4
9
2
7
8

13.3
30
6.7
23.3
26.7

0.287
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Discussion
There was limited data available on the effect of the 

nasal versus the oral route for placing feeding tubes in 
preterm or low birth weight infants.

In relation to preterm infant’s characteristics. The 
current study revealed that more than half of the preterm 
infants were males in the orogastric group, while more 
than half were females in nasogastric group. This findings 
goes in the same line with (8), who reported that more than 
half of preterm infants in both orogastric and nasogastric 
groups were males. While (9)contradicted these findings 
and reported that more than half of nasogastric group 
were males, while in orogastric group, a relatively high 
percentage of preterm infants were females.

The result of the current study revealed that more 
than three quarters of preterm infants were diagnosed 
with RDS in both groups. This study goes in the same 
line with (10), who found that more than two thirds of 
neonates had RDS.

Regarding gestational age, (8) who studied Mode of 
gavage feeding: does it really matters, reported that the 
highest percentage of preterm infants in both orogastric 
and nasogastric groups their gestational age were ≥30 - 
<32 weeks and this contradicted with the result of the 
current study which revealed that more than two thirds 
of orogastric group and more than half of nasogastric 
group preterm infants were born between 32-37 weeks 
of gestation with no statistically significant differences 
of both groups.

Hospital stay was slightly longer in nasogastric 
group than orogastric group but with no statistically 
significant differences among both groups, as mean 
duration of hospital stay was 41.47 days in orogastric 
group and 41.47 days among nasogastric group. This 
result contradicted with the study of (9). Who revealed 
that there was no much difference among two groups. 
Mean Duration of hospital stay was 35.38 days with 
standard deviation of 7.60 among Nasogastric tube 
feeding group and 37.54 days with standard deviation of 
9.45 among Orogastric tube feeding group.

Preterm infants in orogastric group gained weight 
more than those in nasogastric group at 1st, 2nd measures, 
3rd and 4th measures. As mean of weight were (1699.17, 
1693.83, 1724.00 and 1740 respectively) in orogastric 
group and (1606.50, 1621.33, 1693.00 and 1712.00 
respectively) in nasogastric group but there was no 

statistically significant differences. This findings 
supported by (9), who demonstrated that mean time to 
regain birth weight was 19.38 days among Nasogastric 
tube feeding group and 19.23 days among Orogastric 
tube feeding group. Also (11), who studiedcontinuous 
feeding promotes gastrointestinal tolerance and growth 
in very low birth weight infants, reported no statistically 
significant difference in the time taken to regain birth 
weight.

Regarding adverse events of both orogastric and 
nasogastric tube placement, the results of the current 
study delineated that, there was no statistically significant 
differences between both orogastric and nasogastric 
groups about injury at the 1st, 2nd, 3rd and 4th measure. 
This findings supported by (9), who concluded that there 
were no significant differences among two groups to 
frequency of adverse effects.

Concerning displacement, the current study 
illustrated that there was statistically significant 
difference between both orogastric and nasogastric 
groups at the 2nd measure (p= 0.050), while there were 
no statistically significant differences between both 
groups about displacement of the feeding tube at the 1st, 
3rd and 4th measures. This findings supported by (8) who 
reported that the episodes of non-intentional removal and 
displacement are more in OGT group and it statistically 
significant (p = 0.012 and p<0.0001 respectively). Also, 
(9), reported thatfrequency of tube displacement was 
more common among Orogastric tube feeding compared 
to Nasogastric tube feeding. Which was statistically 
significant with a p-value of 0.001, mean difference of 
-0.4462 times/day.

In the matter of apnea, the results of the current 
study showed that there were no statistically significant 
differences between both orogastric and nasogastric 
groups about episodes of apnea at the 1st, 2nd, 3rd and 
4th measures. This findings goes in the same line with 
(8), who reported that episodes of apnea, bradycardia, 
desaturation and oxygen requirement are more in NGT 
group as compared to OGT group but statistically 
Insignificant OGT versus NGT (p = 0.86).

For time to sustain full oral feeding, the highest 
percentage of both orogastric and nasogastric groups 
reach to full oral feeding by one week to less than 
two weeks from starting oral feeding. There were no 
statistically significant differences about time to sustain 
full oral feeding for both orogastric and nasogastric 
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groups. This finding was in agreement with (8) who found 
that orogastric tube group neonates required (6.18±0.61) 
days as compared to Nasogastric tube group neonates as 
they required (6.47±0.59) days to achieve full feeding 
but it is statistically insignificant (P =0 .368).

Based on clinical observation. The differences 
between both groups in terms of outcome measures 
like duration of hospital stay, time to reach oral feeds 
were not statistically significant which may be due to 
small sample size and there is need of larger samples 
and also further continuation of this study to know the 
significance of these outcomes.

Conclusion
This study concluded that no differences were found 

between both orogastric and nasogastric tube feeding on 
preterm infants’ weight, incidence of adverse events and 
time to sustain full oral feeding.
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Abstract
Thailand has imposed strong tobacco control policies to reducing smoking. The effectiveness of those 
measures towards reducing smoking especially among youths still unknown. This study aimed to determine 
the effectiveness of law enforcement on tobacco control among youth in the Northeast of Thailand. This 
cross-sectional study was conducted among 1,147 youths who were recruited by using a multistage random 
sampling from 6 universities in the Northeast of Thailand. A self-administered structured questionnaire was 
used to collect the data. The Generalized Linear Mixed Model was used to determine the association between 
law enforcement on tobacco control and smoking when controlling for other covariates. The results show 
that 20.1% were current smokers. Law enforcement on tobacco control and smoking that were significantly 
associated with smoking among youths were had low level of awareness on tobacco raising price, anti-
smoking campaign, smoke-free in public areas, not showing pack, price and brand of cigarette at point of 
sale product, pictorial health warnings and not distributing cigarette with tax avoidance/tax evasion. The 
other covariates were male gender, alcohol drinker, had low level of attitude on not smoking, had smokers 
close friend and had smoker father. One-fourth of youths in the Northeast of Thailand were current smokers. 
Legal measures had influence on youths’ smoking as well as gender, family and friends.
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Introduction
Cigarette smoking is harmful to the health of both 

smokers and non-smokers. The burdens of tobacco-
related illness and death are very high. The figures in 
2008, indicated that cigarettes killed more than 5 million 
people or 1 person every 8 seconds, which was more than 
the deaths from infectious diseases. The global situations 
estimated that there will be 150 million smokers with 
increasing trends, especially among female teenagers. 
Most of the smokers start to smoke before the age of 18 
and a half of them will die prematurely1. In 2019, half 

of the tobacco users were killed, of which more than 8 
million were killed annually. In addition, more than 7 
million of those deaths were the result of direct tobacco 
use, whereas around 1.2 million were non-smokers being 
exposed to second-hand smoking, especially those with 
low and middle incomes2. Furthermore, tobacco use 
contributes to poverty by diverting household spending 
from basic needs such as food and shelter to tobacco.

The tobacco consumption situation of Thai people 
aged 15 years and older between 1991 and 2015 had 
been decreasing. The prevalence of smoking was 
continually decreasing from 32% in 1991 to 20.7% in 
2009. However, between 2009 and 2014 the smoking 
rates were unclear. The rate of smoking was increased 
to 21.4% in 2011, then was dropped to 19.9% in 2013 
and increased again to 20.7% in 2014. It was slightly 
decreased to 19.6% in 2015. Among youths the smoking 
rate during 2004-2015, were increased from 6.6% to 
7.9% with the average age at first smoking of 17.8 years 
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old3. The Global Youth Tobacco Survey (GYTS) survey 
observed that the rate of smokers in Thai schools was 
11.7%, which was higher than the average global figures 
of 9.5% among 140 countries. It was also higher than 
the average rate of 5.9% among the South East Asian 
countries4.

Thailand has developed and enforced strong 
measures on tobacco control for almost 3 decades. Laws 
and regulations have been issued and enforced. Two acts 
were developed as the essential foundation of tobacco 
control measures, they were the Tobacco Product Control 
Act 1992 and the Non-Smoking Health Protection Act 
19925. In addition to the laws, Thailand has guidelines for 
tobacco control based on the “Framework Convention on 
Tobacco Control” of WHO6 and the National Tobacco 
Control Strategy Plan 2010–20147. Concerning tobacco 
control among youth in Thailand, the control measures 
starting from controlling manufacturing industry and 
smoking behaviors3 followed by legal measures. From 
2007, the prevalence of smoking in people aged 15 to 
24-year-olds trends have been increasing. This was 
reflecting that despite strict tobacco control measures, 
smoking among youths were still problems. Therefore, 
this study aimed to describe smoking behaviors and 
perceived law enforcement on tobacco control as well 
as to determine the association between tobacco control 
law enforcement and smoking among the youth in the 
Northeast of Thailand.

Material and Method
Study Design: This cross-sectional study was 

conducted among 1,147 participants who were 
recruited by using a multistage random sampling from 6 
universities in the Northeast of Thailand. The inclusion 
criteria were being undergraduate students, aged 18 to 
24-year-old, currently studying in 6 universities in the 
Northeast of Thailand and voluntarily to join the study. 
Those who absence on the time for data collection 
and having critically illness were excluded. A self-
administered structured questionnaire was used to for 
data collection on demographic and socioeconomic 
factors, knowledge and attitude towards smoking, 
perceived law enforcement on tobacco control and 
smoking behaviors.

Data Analysis: A simple logistic regression was 
used to identify association between each independent 

variable and smoking. The independent factors that 
had p-value <0.25 were processed to the multivariable 
analysis using the generalized linear mixed model 
(GLMM) to identify the association between perceived 
tobacco control law enforcement and smoking when 
controlling the effect of other covariates. We used 
6 universities as random effects. The magnitude of 
association was presented as adjusted odds ratio (Adj.
OR), 95% confidence interval (CI). P-value <0.05 was a 
statistically significant level.

Results
Among the total of 1,147 youths, 52.9% were female 

with the average age 20.32±1.51 years old. About one-
third were second year undergraduate students. The 
average monthly income was 6,991.28 ± 2219.50 baht. 
Almost all did not work part time (88.4%). Almost 40% 
staying with friends or were alone and 44.7% lived in 
rental room of dormitory. About one-fifth of the youths 
were current smokers (20.1%; 95% CI: 18-21-23.34). 
Almost 0ne-fourth of the respondents start smoking at 
the age of 11-13 years old. At present 10.1% smoked 
6-10 rolls per day and 15.2% smoked at less 7 day a 
month. More than one-fourth were current drinker. Most 
of the participants had high level of awareness on tobacco 
control’s law enforcement concerning increase tobacco 
prices (69.9%), anti-smoking campaign (71.0%), smoke-
free in public areas (58.0%). About half and lower well 
aware of quite smoking service (51.1%), pictorial health 
warnings (47.5%), not distributing cigarette with tax 
avoidance/tax evasion (41.2%). However, less than one-
third had high level of awareness on legal measures about 
not showing the pack (29.4%), price (33.8%) and brand 
(31.5%) of cigarette at point of sale product displays.

The GLMM indicated factors that were significantly 
associated with smoking among youths in the Northeast 
of Thailand were had low level of awareness on 
tobacco control’s law enforcement on increased price of 
tobacco products, anti-smoking campaign, smoke-free 
in public areas legal measure, not showing pack, price 
and brand of cigarette at point of sale product displays, 
pictorial health warnings, quit smoking services and not 
distributing cigarette with tax avoidance/tax evasion. 
The other covariates were being male, current drinkers, 
had low level of attitude toward no smoking practices, 
had smoker father, had close friend smoker when 
controlling the effect of universities (Table 1).
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Table 1. The multivariable analysis of factors associated with smoking among youth in the Northeast of 
Thailand using the GLMM. (n= 1,147)

Factors Number % Smoking Crude OR Adjusted OR 95% CI p-value

Awareness on tobacco raising price <0.001

High 802 14.3 1

Average 181 21.0 1.59 1.14 1.02-2.57

Low 164 47.6 5.42 4.73 2.96-6.51

Awareness on anti-smoking campaign <0.001

High 815 14.5 1

Average 134 29.1 2.43 1.95 1.13 – 3.29

Low 198 37.4 3.53 2.87 1.49 – 3.59

Awareness on smoke-free in public areas <0.001

High 666 8.7 1

Average 307 27.7 4.01 2.37 1.38 – 4.80

Low 174 50.6 10.73 5.63 4.18 - 9.02

Awareness on not showing pack <0.001

High 338 11.2 1

Average 433 16.4 1.55 1.11 1.01 –2.68

Low 376 32.4 3.79 2.43 1.94 –3.86

Awareness on not showing price <0.001

High 388 4.9 1

Average 482 23.0 5.81 4.58 2.91 –8.35

Low 277 36.5 11.15 7.23 5.12 - 8.68

Awareness on not showing brand <0.001

High 361 7.2 1

Average 404 24.0 4.07 2.68 1.37 –4.91

Low 382 28.3 5.08 3.15 2.12 –5.09

Awareness on pictorial health warnings <0.001

High 545 11.6 1

Average 338 18.3 1.72 1.34 1.09 –2.96

Low 264 40.2 5.13 4.17 2.78 –5.87

 Awareness on quit smoking services <0.001

High 586 12.1 1

Average 362 19.9 1.80 1.45 1.16 –2.93

Low 199 44.2 5.75 3.21 1.96 –6.45

Awareness on not distributing cigarette with tax avoidance/tax evasion <0.001

High 472 6.1 1

Average 368 25.3 5.16 3.97 2.46 –7.33

Low 307 35.5 8.41 4.19 3.28-8.15

Gender <0.001

Female 607 4.9 1

Male 540 37.2 11.404 6.74 4.60 – 9.12

Alcohol Use <0.001

No 715 4.1 1

Drinker 432 32.5 8.93 5.59 3.16-7.98



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2359

Factors Number % Smoking Crude OR Adjusted OR 95% CI p-value

Attitude toward not smoking <0.001

High 882 11.8 1

Average 138 17.4 1.58 1.27 1.03-2.95

Low 127 41.1 3.21 5.64 3.73-8.56

Smoker Father <0.001

No 444 10.4 1

Used to smoke/Quit 514 22.6 2.52 1.83 1.24-3.29

Yes 189 36.5 4.975 3.28 2.14-5.92

Smoker Close friend <0.001

No 1,000 13.9 1

Yes 147 62.6 10.36 4.95 2.29-8.56

Discussion
Our study observed that about one-fifth of youth aged 

18-24 years old studying in undergraduate programs of 
universities in the Northeast of Thailand were current 
smokers. This finding was in line with a study of the 
National Statistical Office in 2017 reported 20.7% of 
young aged between 20-24 years old were smokers8. The 
study indicated that youths with low level of awareness 
on tobacco control law enforcement measures including; 
raising price, anti-smoking campaign, smoke-free in 
public areas, pictorial health warnings, quit smoking 
services, not distributing cigarette with tax avoidance/
tax evasion, not showing the pack, price and brand of 
cigarette at point of sale product were more likely to 
smoke when compared with those with average or high 
level of awareness. Increased price of tobacco products 
could help reducing smoking among youth. The possible 
reason was that they were young and relied on families 
for financial supports, they were less likely of afford 
that much expensive cigarette9. Advertisement play 
importance role on youth behaviors especially smoking. 
Display in sealing spots as well as media could initiate 
and stimulate youth smoking practices10. In the past, 
misleading of information that stated that cigarette is 
soft with light flavor as well as create enjoy friendship 
atmosphere leaded many youths into smoking. The law 
and enforcement on information of health have been 
widely perceived by youth. The pictorial health warnings 
on the packaging of cigarette is a policy which aimed to 
educate about the harmful effects of cigarettes on health, 
to motivate for quitting smoking and to prevent the 
youth from experimenting with smoking from their fear 
of severe health consequences as well as deterioration 

of their beauty and appearances. After implementing 
the pictorial health warnings label, the results vary 
according to the policy of each country. For example, 
Australia’s pictorial health warnings label occupied 90% 
of the image area at front of the envelope and 30% of 
the area behind the envelope, while China’s pictorial 
health warnings label is an image type only 30% of 
the area on both the front and back of the envelope11. 
As some as some studies showed that pictorial health 
warning label content is associated with greater 
awareness of smoking-related risks and toxic tobacco 
constituents12-14. Smoke free areas have influences on 
smoking behaviors. Many countries such as Ireland set 
a policy intervention in population level with smoke-
free law which can achieved the public health goals 
as well as achieving a high level of acceptance among 
smokers15,16. This study also reported that young males 
had 6.74 times higher chances of smoking than young 
females. This finding was similar to a cross sectional 
study among GYTS reported smoking rates among 
Vietnamese aged 13-15 years old males were 6 times 
higher than female teenagers17. This study also observe 
that those who drank alcohol were more likely to smoke 
which was similar with other previous studies18, 19. This 
may be due to Thai culture that more open to males than 
females. Therefore, females are cultivated to prohibition 
of both smoking and drinking20. However, when 
compared to the results of teen smoking in Europe, some 
countries report similar smoking rates among male and 
female adolescents21. In addition, among Scandinavian 
countries, female teenagers had higher smoking rates 
than male22. Environment especially family and friends 
had influencing on youths’ smoking behaviors. Youth 
who had smoker close friends or smoker father were 4.95 
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and 3.28 times more likely to smoke than those no have 
close friends and father smokers. It might be that youths 
usually follows the practices of their idols get acceptance 
as well as to form their images and personalities. This 
finding is supported by many studies which stated 
parental smoking associated with smoking23-26.

Conclusion
One-fourth of youths in the Northeast of Thailand 

were current smokers. Law enforcement had high impact 
on reducing smoking among these youth especially 
the legal measures on price, display, advertisement, 
anti-smoking campaign, smoking-free areas, health 
warning as well as gender, influence family and friends. 
Systematic measures to increase awareness of youths 
concerning tobacco and smoking legal control measures 
are essential especial among vulnerable groups, male 
youths with poor attitude on not smoking and lived 
in high risk environment of having father and friend 
smokers.
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Abstract
Work accidents that occur in the world of construction in 2017-2018 have increased, so the government 
requires all company management to improve the OSH Management System (OSH). All work accidents 
are seen and felt by workers. The implementation of the Occupational Safety and Health Management 
System based on ISO 45001: 2018 . The purpose of this study is to obtain in-depth information about the 
processes and factors that influence worker involvement in improving OSH effectiveness. This research 
uses descriptive qualitative method. Qualitative data collection is done through observation, interviews and 
document review. There are three informants in this research, they are the SHE Manager, Safety Officer and 
WikaBetonLayang Toll Project Worker. The results of the study were obtained that the work engagement 
process starts from safety induction, safety talk and toolbox meetings, the next process is implementation, 
where the implementation starts from the prevention of work accidents, environmental pollution, work-
related diseases, reporting of hazardous situations and delivery of information. After the implementation 
phase, the next stage is consultation with workers both in terms of OSH program planning and changes in 
OSH implications. And the final process is the granting of authority, roles and responsibilities to workers. 
For the factors that influence the involvement of workers is first the organization, the vision and culture of 
the organization. Second is management and leadership, meaning communication techniques and techniques 
to provide feedback to workers.
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Introduction
Infrastructure development is one of the priorities of 

the Government of Indonesia, seeing its very strategic 
role in driving the pace of economic growth.1,2,3 To 
carry out the construction of the infrastructure required 
reliable construction services sector1, while the reliable 
construction services sector itself is highly influenced 

by various aspects, one of which is the safety aspect 
in the implementation of construction projects 4,5,9,10. 
The construction industry is one of the industries most 
at risk for worker safety. The International Labor 
Organization (ILO) states that one in six fatal injuries in 
the workplace occur at construction sites. Furthermore, 
no less than 60,000 fatal accidents occur at construction 
sites around the world each years6,7,9. This counts as 
one fatal accident in ten minutes. In 2015, 2,375 people 
died in work accidents. According to Juan Somavia, ILO 
Director General, the construction industry was among 
the most vulnerable to accidents (6).

The construction sector shows 3.8 times higher 
rates of severe accident incidents and 12 times higher 
rates of fatal accident incidents than all industry levels. 
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According to the annual report the labor inspectorate 
stated that in the construction sector in Serbia contributed 
a lot of fatal work accidents in 2016. The main cause of 
fatal accidents is falling from a height. Other causes are 
electric shock, falling objects, moving machinery parts, 
buried in the ground, sinking, explosion, choking and 
others (4).

In the records of the Ministry of Public Workers and 
Public Housing, the Directorate General of Construction 
of Indonesia there have been 15 work accident incidents 
between 2017-2018. The work accident caused casualties 
from falling from a height to falling down. This is a 
warning to relevant parties regarding safety and work 
accident aspects (8).

The high number of accidents requires all 
management of a company to pay serious attention 
to the program and implementation of Occupational 
Safety and Health (OSH) in the company’s environment 
through the existing Occupational Safety and Health 
Management System (SMOSH) by always monitoring 
and evaluating its performance(1).

In the previous research, where a construction 
company had a commitment that was implemented by 
the leadership of the company in an effort to prevent 
occupational accidents namely the OSH Policy in writing 
but the application was not carried out optimally because 
not all were involved in its formation (12). Yet according 
to Minister of Public Works Regulation Number 05 
of 2014(12) and Republic of Indonesia Government 
Regulation Number 50 of 2012(14) that before the OSH 
policy is prepared it must first involve and consult with 
workers.

The involvement of workers in OSH effectiveness 
is very much needed and is one of the company’s 
obligations in increasing OSH effectiveness. This is in 
accordance with research RahmiYuningsih (2014)(15)

one of which influences the formulation of a policy is 
human resources (HR). Actors and/or human resources 
in the process of policy formation can be divided into two 
groups, namely the cast and official and the cast as well 
as unofficial. Included in the cast as well as the official 
are those who have powers that are legally recognized 
by the constitution and are binding. Meanwhile, those 
included in the cast group as well as unofficial, are 
parties who do not have legal authority.

This is also in line with the most recent ISO 45001: 
2018, where in this ISO adds one thing that can affect 

SMK3 running well so that the effectiveness of OSH is 
increased namely leadership and worker participation. 
ISO 45001: 2018 emphasizes the obligation to implement 
labor participation and consultation. The obligation to 
carry out participation and consultation is not only at 
the managerial level, but is also required at the lowest 
level (workers). For the participation of Non-Managerial 
Workers (7).

Method
This type of research used in this research is a 

qualitative descriptive design. According to Burhan 
Bungin qualitative descriptive design can also be called 
quasi qualitative or pseudo qualitative design. That is, 
this design is not yet truly qualitative because its shape 
is still influenced by quantitative tradition, especially in 
placing theory on the data obtained. This research is an 
in-depth study of certain social units, the results of which 
provide broad and in-depth overview of certain social 
units (5). With data collection techniques with in-depth 
interviews, observation and documentation. As for this 
study, researchers used 3 types of informants. research 
informants included three types namely key informants 
(Manager SHE), key informants (18 Field Workers) and 
supporting informants (4 Safety Officers)

Result
The process of employee involvement means that 

here is a systematic step or a clear stage in involving 
workers at all levels of the organization. Based on the 
results of in-depth interviews about the involvement of 
workers, obtained information about the initial process 
of employee involvement is safety induction. In this 
case before workers are involved in construction, it is 
necessary to provide safety guidance that must be known 
and OSH policies owned by the company.

Then followed by a safety talk and toolbox meeting. 
Where workers must follow this activity in order to 
inform more deeply about the work to be done today, 
the occurrence of unsafety at the work site and remind 
workers to always pay attention to safety and health 
at work. The next stage of employee involvement is 
implementation. In this case the implementation is 
related to work accident prevention problems, prevention 
of environmental pollution, prevention of occupational 
diseases, reporting of hazard situations and delivery 
of information. Where workers apply OSH rules and 
policies.
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After the implementation phase, the next process 
of employee involvement is the consultation stage 
with the worker, for example the planning of the OSH 
program and changes to the implications of the OSH. 
Where workers are involved in finding solutions to OSH 
problems, in this case the company asks the workers 
what to do in improving construction OSH. The final 

process in the involvement of workers is the granting 
of authority, roles and responsibilities to workers who 
in the sense that management gives the role of authority 
to admonish, remind and terminate work temporarily if 
the worker and someone whose position is above him 
(top management) violates OSH rules or takes action 
unsafety.

Picture 1: Process of Worker Involvement

Factors That Influence Worker Involvement: 
Based on in-depth interviews and field observations 
obtained results that can be an influence in the 
involvement of workers first is the Organization. An 
organization can bring about involvement in workers 
because of the organizational culture, vision and 
values adopted by the organization. Then the second is 
Management and Leadership. The consistency of leaders 
in guiding workers can create employee involvement, 

organizational leaders are expected to have some skills 
such as communication techniques, techniques to 
provide feedback and good job appraisal techniques for 
their employees. Next to the third and the last is Personal 
Resources. In terms of worker characteristics, what the 
researchers found was that there were two characteristics 
that influenced the involvement of workers, namely 
experience and knowledge and caring attitudes.

Picture 2: Factors That Influence Worker Involvement
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Discussion
Based on the results of in-depth interviews, 

document review and observations found that the process 
of employee involvement starts from safety induction. 
Where this is done at the beginning of the worker after 
being hired on this project. In safety induction, things 
related to OSH are conveyed. After safety induction is 
done, then the process also takes place in the field, where 
WikaBeton organizes a program called TBM (Toolbox 
meeting) and Safety talk. TBM or commonly called 
toolbox meetings are held every day in the morning 
before starting work, this is done in the work area.
According to information obtained from all informants5, 
TBM was run every morning. However, there was some 
information and field observations found that there were 
times when TBM was not implemented because workers 
arrived late and workers were lazy to follow TBM. It 
was also found that those who attended TBM were only 
unskilled workers2, implementers and foremen did not 
participate in this TBM, even though their opinions as 
workers’ representatives were needed, where as workers 
expressed their appreciation to the foreman or executor.
Furthermore, there is the name of safety talk, disafety 
talk containing OSH evaluation submissions about what 
happened in the previous field and a prohibition against 
repeating the same thing. The safety talk is held every 
Monday morning and the SHE coordinator is the direct 
manage11.

For the prevention of work accidents, wika concrete 
workers in the Pettarani elevated toll road project are good 
enough to participate in its implementation, although 
sometimes there are still workers who do not use PPE, 
especially working at the high. For the prevention of 
environmental pollution, it was found that all informants 
stated that the prevention of environmental pollution has 
been categorized as being implemented well.

According to all informants that the delivery of 
information usually focuses on safety talk and toilet 
meeting. Whereas in the implementation of hazard 
reporting, according to informants both the main 
informants, supporting informants and key informants 
they stated that workers were included in hazard 
reporting. It is also known that the management has 
attached a hazard reporting procedure at each gathering 
point and there is a safety officer number that can be 
contacted. As for the investigation itself, the management 
included workers in the work accident investment9.

These perceptions complement the more objective, 

job-oriented characteristics and worker differences as it 
is focused at the level of the operatives and supervisors 
in relation to their work environment(9). Where if it is 
related in this research, safety induction, safety talk 
and toolbox meetings are in the stages of knowing, 
implementation both in the OHS policy, delivery of 
information and reporting of hazards are included in the 
stage of conducting, while for consultation entering in the 
stage of making decisions, as well as granting authority, 
the roles and responsibilities are in the influencing stage.

According to Mc Brain, organization is one of 
the factors that influence worker involvement. In 
this case the culture, vision and values adopted by an 
organization influence the involvement of workers (11). 
The organization has an important role in facilitating 
the involvement of workers to be involved in increasing 
the effectiveness of OSH. Based on ISO 45001 that 
consultation and participation of workers, and, if any, 
worker representatives, can be a key success factor 
for the OSH management system and about that must 
be encouraged through the process established by the 
organization. In WikaBeton the Pettarani overpass 
toll project does not yet have values and visions that 
prioritize the involvement of workers in each line. This 
can be seen from the fact that ISO certification has not 
yet shifted. WikaBeton has not yet switched to 45001: 
2018 certification. Where this ISO is an ISO that is 
centered on consultation and participation of workers.

Based on ISO 45001 states that leadership and 
commitment from top management of the organization, 
including awareness, responsiveness, active support and 
feedback, is very important for the success of the OSH 
management system and achieving desired results (7); 
therefore, top management has specific responsibilities 
that they need to be personally involved or that they need 
to direct. The top management of the Wika Concrete 
Layang Pettarani Toll Road project lacks communication 
techniques and the technique of providing feedback to 
workers. This can be seen from the courage of workers 
giving input to top management related to OSH, workers 
are only pressured to obey the rules even though it is 
their indirect emphasis. For example, a worker who 
used to work in oil and gas or in the sense of experience 
related to OSH problems has a lot, where OSH in oil 
and gas and OSH in the construction world are very 
different. In oil and gas (Oil and Gas) pay more attention 
to the issue of OSH than in the construction world(11). 
At WikaBeton the organization’s leaders do not reward 
workers if they succeed in implementing good OSH. The 
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management only gives punishment to workers if they 
break the rules. Though it should be noted that reward 
and punishmen are a form of positive reinforcement in 
changing behavior.

Personal Resources or personal resources is a positive 
evaluation related to excitement and leads to individual 
feelings of their ability to control and positively impact 
their environment(2). Based on observations and in-depth 
interviews, researchers found that Personal Resources 
also influences their involvement in everything. Personal 
Resources here, means knowledge and caring attitude. 
Worker involvement can increase organizational 
effectiveness depending on the degree to which 
employees have the knowledge needed to make good 
decisions and a caring attitude to take immediate action 
as possible. In the world of construction, including this 
project has a different Personal Resources.

Conclusion
The employee involvement process is divided into 

several sections namely

1.	 Safety induction: is carried out by PT WikaBeton to 
inform the OSH rules and jobdesks of each worker.

2.	 Safety talk and Toolbox meeting:

3.	 Implementation: The implementation here is 
divided into five namely implementation of work 
accident prevention, implementation of prevention 
of environmental pollution, implementation of 
prevention of occupational diseases, implementation 
of reporting of hazard situations, implementation of 
information delivery.

4.	 Consultation is divided into two, namely OSH 
program planning and OSH implications. In this 
project workers are not involved in the planning of 
the OSH program because the OSH program was in 
place before the project started.

5.	 Granting Authority, Roles and Responsibilities..

The factors that influence the involvement of 
workers in improving the effectiveness of OSH are:

1.	 Organization: The organization here sees the culture 
and vision that exists in the company.

2.	 Management and Leadership: Management and 
leadership here are seen from work assessment, 
communication and feedback techniques.

3.	 Personal Resource: Personal Resource in this case is 

knowledge and attitudes of caring workers.
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Abstract
Background: Neighborhood environment factors influence health-related behavior, including substance use. 
Many researches have focused on the effect of neighborhood factors with drug use in general population; 
a few studies have focused on vulnerable group like drug addicts. This study aimed to investigate the 
association between neighborhood environment factors and methamphetamine use among drug addicts.

Method: This cross-sectional study was conducted among 364 drug addicts at drug treatment center in 
Northern Thailand. The data collection by using structured interview, including substance use and perceived 
neighborhood environment, which conducted by standardized interviewers. Multivariate logistic regression 
was applied to interpret the neighborhood environment factors related with methamphetamine use.

Results: The results revealed that most of respondents (65.4%) used methamphetamine and 34.6% used 
other illicit drugs. The greater of perceived neighborhood crime (adjusted OR= 2.99, 95% CI: 1.64, 5.49) 
and stigma of addiction (adjusted OR= 2.23, 95% CI: 1.23, 4.05) were associated with increased risk of 
methamphetamine use. Drug addicts who were male, unemployed and had peers or family used drug were 
more likely to use methamphetamine.

Conclusions: The neighborhood factors influence methamphetamine use. Thus, the better understanding 
of neighborhood context is important to developing prevention and intervention to reduce substance use. 
health-related behavior.
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Introduction
Methamphetamine make up the group of drugs 

known as amphetamine-type stimulants (ATS). In 
2016, the United Nations Office on Drugs and Crime 
estimated 34.2 million ATS users worldwide1. In 
Thailand, Methamphetamine epidemic remains a 
steadily. In 2011, an estimated 125000 Thais had ever 
used methamphetamines 2. The government began a 
“compulsory drug treatment” in an attempt to control 
this epidemic. From 2015 to 2016, the people who 
use drugs (PWUD) were treated in compulsory drug 
detention centers (CDDCs) from 108638 to 66271 
cases and 90% of PWUD were methamphetamine 
users. Northern Thailand remains the main regions 
for methamphetamine trafficking and approximately 
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67% of all PWUD reported using methamphetamine 3. 
Besides, the high relapse rates as a major problem in 
drug treatment, which found that about 20 % of PWUD 
relapsed within 2 months and 96.3% of injecting drug 
users relapsed within 1 week after released from CDDCs 
4-5. Because of they are released to their neighborhoods 
which have predisposing factors such as high crime rates, 
remained stigma of addiction and greater availability of 
drugs and drug users 6-7, then some of them returned to 
use drugs. Therefore, neighborhood environment factors 
may influence residents’ substance use.

The social epidemiology studies found that 
neighborhood environment factors play an important 
role in determining substance use. Much research has 
considered with negative neighborhood factors (e.g., 
neighborhood disorganization, perceived neighborhood 
crime and stigma of addiction) were related with 
increasing of substances use 7,8. Regarding, perceived 
neighborhood crime was important indicators of the 
residential social environment. Prior study suggests 
that neighborhood with social disorganization including 
crime, violence and drug dealing may lead to substance 
use via stress and also perceived crime were chronic 
environmental stressors 9-10. Thus, residing in greater 
disorganized neighborhoods with crime can lead to 
stress, then substances may use to cope with stressful 
environments 9. In term of addiction stigma, some studies 
illustrated that after rehabilitation, then individuals 
return to their community with remains the stigmatized 
attitudes and be labeled toward people with substance 
abuse as bad, weak and dangerousness. These attitudes 
make them feel worthless, discriminate and social 
condemn may induced them at risk of relapsing 7,11.

In Thailand, prior researches of social factors 
influence of substance use focused more on individual, 
peer and family factors than neighborhood environment 
characteristics 12. Also, to date, there have no 
studies examining the association of neighborhood 
environments factors with substance use among drug 
offender population. Thus, these represent a gap in the 
literature. This current study the primary exposures of 
interest were two neighborhood factors (e.g., perceived 
neighborhood crime and stigma of addiction) and we 
hypothesized that methamphetamine use would be 
influenced by neighborhood factors. These findings 
may be useful to develop prevention or intervention 
approaches to reducing drug addiction by consider with 
neighborhood environments in their community.

Objectives: This study aimed to investigate the 
association between neighborhood environment factors 
and methamphetamine use among drug addicts.

Materials and Method
Study Population: A cross-sectional study with 

364 drug addicts who were treated in two compulsory 
drug detention centers located in northern (Chiangmai 
and Maehongson provinces), that operated by Ministry 
of Public Health of Thailand during January 2017- 
May 2018. The eligible drug addicts were enrolled into 
treatment during the study period, resided in Northern 
provinces at least three months and willingness to 
participate in this study and excluded if any response is 
not completed. A consecutive sampling technique was 
used to select participants who met the eligibility criteria.

We adapted the socio-ecological model which 
is a multi-level framework for understanding the 
interactions between individuals and environment 
factors that shaped their behaviors that we focused 
on the interplay among individual, interpersonal and 
neighborhood-level variables13. The data were collected 
by structured interviews administered by 8 trained 
standard interviewers from two centers. After explaining 
the study information, all respondents obtained informed 
consents and were interviewed in private room.

Measurements: The structured interviews 
questionnaire was developed based on literature review, 
which composed of socio- ecological factors and types 
of substance use.

The individual-level variables included sex, age, 
educational, occupational status and monthly income. 
The interpersonal-level variables assessed by 2 items 
reflecting the extent of peers and family illicit drugs used. 
All of these variables were classified as dichotomous 
variable. Both of individual and interpersonal variables 
were potential covariates which were adjusted in the 
analysis of this study.

Neighborhood-level variables were assessed 
individual’s perception of their neighborhoods in past 
3 months prior to detention. Perceived neighborhood 
crime was measured by questionnaire adapted by 
Rosenberg et al.14 and Martinez et al.15, included two 
parts such as (i) concern about crime (9 items) and (ii) 
neighborhood crime problems (9 items). The responses 
of concern about crime ranged from “strongly disagree” 
to “strongly agree” (1-4) on a 4-point scale and possible 
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responses of neighborhood crime problems ranged 
from 1 (rarely/not worried) to 10 (frequency/very). 
The response scores were summed across all eighteen 
items (rang 18-126), with higher scores represented high 
perceived neighborhood crime (Cronbach alpha, 0.85), 
The stigma of addiction was assessed using a scale of 
addiction stigma for Thai population; developed by 
Kanato and Leyatikulm16 which summed rating scale 
comprised 30 items with the 5 dimensions of familiarity, 
perceptions of dangerousness, fear, social distance 
and community responsiveness. The total scores were 
created by summary across all items (rang 16-120), with 
higher scores indicated a greater perceived stigma of 
addiction (Cronbach alpha, 0.81). The overall scores of 
perceived neighborhood crime and stigma of addiction 
were categorized into three groups (low, moderate, high) 
based on tertiles of its natural distribution.

The primary outcome of this study was illicit 
substance use. The respondents were asked whether or 
not they had used of 9 illicit substances in last 3 months 
including methamphetamine, cannabis, inhalants, 
heroin, cocaine, kratom (or Mitragyna speciose), ectasy, 
ketamine and opioid. We divided substance use into two 
categories; (i) methamphetamine use (MET-AMP), (ii) 
other illicit drugs use (OID).

Data Analysis: Descriptive statistics were applied 
to analyze all socio-ecological factors. Next, binary 
logistic regression was conducted to estimate strength 
of association between neighborhood-level variables, 
each of the covariates and MET-AMP use. A series 
of models was developed. First, in model 1 included 
only neighborhood-level variables. Then, in model 2, 
the individual-level variables were entered in model 
1. Finally, in model 3, we add all individual-level and 
interpersonal-level variables into model 1 that examined 
the association between neighborhood-level variables 
and MET-AMP use after adjusted for all covariates. All 
of models, a reference group of outcome variable was 
OID. The statistical significant level was p-value< 0.05 
and SPSS software was used to conduct of all statistical 
analyses.

Results
Almost all subjects (55.2%) were male and age 

average was 27.36 years old (standard deviation, 9.17 
years). About half (51.9%) of drug addicts had completed 
primary school or lower, 53.3% were unemployed, 
53.6% had monthly income less than 6000 Thai baht 

(200 US$) and had peer (61.8%) or family (56.0%) used 
drugs. Regarding substance used, the most frequently 
(65.4%) was MET-AMP and 34.6% was OID. Bivariate 
models, in both the moderate to high levels of perceived 
neighborhood crime and stigma of addiction were 
significantly associated with increased MET-AMP use. 
Respondents who were male, unemployed and those 
whose peer or family used drugs were more likely to use 
MET-AMP. Multivariate models, in model 1 revealed that 
a higher likelihood of MET-AMP use was related with 
moderate to high levels of both perceived neighborhood 
crime and stigma of addiction. In model 2, adjusted for 
individual-level covariates, the results showed similar 
associations of perceived neighborhood crime and 
stigma of addiction with MET-AMP as in model 1. 
Finally, in model 3, perceived neighborhood crime and 
stigma of addiction were remained significantly related 
with increased MET-AMP use after adjusted for all 
covariates. Its effects stronger among respondents who 
reported higher levels of both perceived neighborhood 
crime (aOR= 2.99, 95% CI: 1.64, 5.49) and stigma of 
addiction (aOR= 2.23, 95% CI: 1.23, 4.05). Also, male 
sex, unemployment and reporting drug use by peers and 
family appeared to increase MET-AMP use.

Discussion
The results showed that residents who indicated 

greater perceived neighborhood crime was associated 
with an increase of MET-AMP. This finding consistent 
with those of Shareck and Ellaway10 and Looze et al.17. It 
possible that the disordered neighborhood environment 
such as high crime rates or perceived neighborhood crime 
and drug use and dealing as stressors in neighborhood 
9. Also, stress is one of the strongest predictors of drug 
using or relapse, residents who exposed to a greater 
of stressors in their neighborhood may use substances 
as a coping mechanism for stressful conditions 9,18. 
One possibility is neighborhood surrounding with 
drug activity may be initiate drug abuse behaviors by 
increasing access to drugs, expanding drug user network 
and increasing likelihood of relapse19. Nevertheless, 
our findings inconsistent with those of Yabiku et al. 20 
and Kepple and Freisthler21 showed that neighborhood 
crime was no significantly related with substance use. 
These inconsistent may be difference in study population 
and neighborhood measurements. Regarding, stigma 
of addiction, the results indicated that living in higher 
perceived stigma of addiction neighborhoods was more 
likely to use MET-AMP. Consistent with findings of 
Tomori et al.7 and Livingston et al.11 reported that a 
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higher of substance use influenced by stigmatization 
and the illicit drug use is more highly stigmatized 
than other health conditions. The possible explanation 
is drug users were stigmatized and labeled in their 
neighborhoods that remained negative attitudes toward 
them as bad, weak, dangerousness and unreliable, 
which contributes to negative effects such as social 
alienation, delayed recovery and risk of substance use 
7,22. Moreover, people who experienced stigma may 
be continue or increase their used of drugs for coping 
with stigma or turned to their peer who use drugs for 
social support, because of they had similar experiences 
and better understand what they were on going through, 
which increases the likelihood of drug use as well 22. 
Covariates such as male, unemployed, peer and family 
substance use were related to MET-AMP. This result 
consistent with those of Galea et al. 23 and Henkel 24 
showed that male had higher rates of substance use. It 
is possible that male greater exposure to opportunities 
to try drugs, which probability to progress to actual use 
25. Moreover, unemployed persons were more likely 
to use drug, because of the increasing of distress and 
psychosocial problems related with losing jobs. They 
may be more likely to use drugs in response to cope 
with these problems 24. In addition, peers and family 
influences on substance use; in particular, peer network 
affect substance use behavior through promote and share 
drug use, share social network norms towards substance 
use and acceptance of drug use 23,26. Furthermore, 
previous studies showed that addictive behaviors higher 
among the families with members using substances 23,27; 
specifically, parent’s substance abuse habit that might 
be negative modeling behavior and members may be 
learning the substance use as a usual family pattern 27.

The limitation, our cross-sectional study used acting 
for causality or temporal relationships cannot be inferred 
from our findings. The subjects were recruited from 2 
CDDCs in only Northern of Thailand. Thus, the results 
cannot be generalized. Although with limitations, this 
study has strength of controlling for a wide range of 
covariates and provides better understanding of negative 
neighborhood factors influence on drugs use among 
hard-to-reach groups. Future longitudinal research 
is need to evaluate the potential causal link between 
neighborhood factors and substance use and should be 
recruit samples from multi-center for representative of 
drug abuse population.

Conclusion
In conclusion, this study provided that neighborhood 

environment factors were associated with MET-AMP 
use. The understanding these neighborhood contexts 
and how they influence of illicit drug use is important 
to establishing prevention and intervention to reduce 
substance use.
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Abstract
The development of the era into this modern era, people’s lifestyles are now shifting towards the less 
good, causing more consumptive people and lead unhealthy lives. This triggers the emergence of non-
communicable diseases in Indonesia, one of which is Diabetes. Most Diabetes patients will obey and follow 
the advice and advice of doctors when they feel unwell and if they feel they are in good condition will tend 
to be disobedient. The method used in this research is analytic observational with cross sectional design. 
The sample in this study amounted to 76 respondents taken by accidental sampling technique. The study 
was conducted at the Mojo Public Health Center in Surabaya by giving respondents questionnaires. The 
analysis used in this study is descriptive and count of prevalence ratio. The results showed that there was a 
relationship between work and medication adherence(p = 0.009), age (p = 0.368), sex (p = 0.518), education 
(0.560), knowledge (p = 0.619), duration of illness (p=0.513) and the tendency for depression (0.326). 
Tendency of depression indicates no relationship with medication adherence. The conclusion of this study 
is that there is a relationship between work and medication adherence. Patients with diabetes who do work 
have risk of being disobedient to treatment than patients who no work. Although depression and adherence 
to treatment did not show a meaningful relationship, but the results of the study showed that most of the 
medication adherence groups were depression
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Introduction
The development of the era into this modern era, 

people’s lifestyles are now shifting towards the less 
good. Society is increasingly consumptive and many 
individuals lead unhealthy lives. These things trigger the 
emergence of non communicable diseases in Indonesia, 
even though the problem of infectious diseases has 
not yet been resolved. One of the non communicable 
diseases whose prevalence is increasing every year is 
diabetes.

Diabetes prevalence in Indonesia in 2019 was 6.7%. 
Nearly 79% of adults with diabetes were living in low-
and middle- income countries (1). Diabetes is a major 
cause of blindness, kidney failure, heart attacks, stroke 
and lower limb amputations (2).

Most diabetes patients will obey and follow the 
advice and advice from health workers when they are 
hospitalized or in hospital. When they are at home and 
carry out their routine as usual, they tend to return to 
their previous lifestyle, forget their previous physical 
condition, feel healthy so they don’t get routine 
medical treatment, so the pain can recur even worse(3-5). 
Adherence to treatment can be influenced by several 
factors, including age, sex, level of education, type of 
work, duration of illness and depression experienced.

Material and Method
This research is an analytic observational research 

using cross sectional research design. The study uses 
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secondary data in the form of data on the visit of 
Diabetes Mellitus 2 patients who seek treatment at 
Mojo Puskesmas Surabaya and primary data in the 
form of a Beck Depression Inventory (BDI) given to 
respondents. The population in this study were all type 
2 Diabetes Mellitus patients in Surabaya Mojo Health 
Center. The sample used is part of the population, 
which is 76 respondents. The way to take sample in this 
research is accidental sampling. Variables are analyzed 
descriptively and analytically using a prevalence ratio.

Result and Discussion
Compliance with respondent’s medication 

adherence can be seen from the routine of whether the 
respondent visits a health facility. It is said routinely 
if the respondent visits a health facility at least once a 
month. The age of most respondents is the elderly is 
47 respondents (61.8%). Awodele’s research shows 
that most respondents are 61-70 years old (6).The sex of 
most respondents is the female. Patients with female sex 
tend to be more obedient compared to male sex (7). The 
education level of the most respondents was the level of 
higher education of 40 respondents (52.6%). The level 
of knowledge of most respondents is good category with 
42 respondents (55.3%). Most respondents were in the 
category of not working with 57 respondents (75.0%).

Result of this research known that the most 
respondents was adherence (90.8%). Adherence to 
treatment can be influenced by the side effects of drugs 
such as lactic acidosis, nausea(8).The duration of illness 
for most respondents was in the category ≥ 5 years with 
48 respondents (63.2%). Most respondents’ tendency of 
depression is non-depression category (94.7%).

Respondents who were the most compliant to 
seek treatment were the adult 3 (100%). Medication 

adherence of diabetics is the same between men 
and women. The level of education that is routinely 
treated most is middle level. Medication adherence 
from respondents is the same between poor and good 
knowledge. Respondents who did not work had more 
compliance with treatment. Respondents who are 
not depressed have more compliance with treatment. 
The results showed the incidence of depression in the 
group that did not routinely seek treatment more than 
depression in the group that routinely treated. Salinero-
Fort dan Madkhali dalam penelitiannya menyatakan 
bahwa depresi merupakan hal yang sangat umum ditemui 
di pasien DM tipe 2 sehingga penting untuk mendeteksi 
depresi pada pasien tersebut dan diperlukan penerapan 
dari manajemen diri DM untuk menjadi komponen rutin 
perawatan DM (9-10). Gemeay in his study stated that 
of 37.9% of research respondents who were diagnosed 
with type 2 DM experiencing depression and most of the 
respondents did not comply with glucose checks and diet 
compliance(11).

Table 1: Health Characteristics of Respondents

Health Caracteristic Frequency (n) Precentage (%)
Duration of illness
< 5 year 28 36,8
≥ 5 year 48 63,2
Total 76 100,0
Depression
Depression 4 5,3
No Depression 72 94,7
Total 76 100,0
Medication adherence 
Noadherence 7 9,2
Adherence 69 90,8
Total 76 100,0

Table 2: Risk Factors Affecting Medication Adherence

Risk Factor Non -Adherence n (%) Adherence n (%) Total n (%) P value
Age
Adult 0 (0,0) 3 (100,0) 3 (100,0)

0,368Elderly 5 (10,6) 42 (89,4) 47 (100,0)
Old 2 (7,7) 24 (92,3) 26 (100,0)
Gender
Male 2 (7,4) 25 (92,6) 27 (100,0)

0,518
Female 5 (10,2) 44 (89,8) 49 (100,0)
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Risk Factor Non -Adherence n (%) Adherence n (%) Total n (%) P value
Level of education
Middle 3 (8,3) 33 (91,7) 36 (100,0)

0,560
High 4 (10,0) 36 (90,0) 40 (100,0)
Level of knowledge
Poor 3 (8,8) 31 (91,2) 34 (100,0)

0,619
Good 4 (9,5) 38 (90,5) 42 (100,0)
Type of work
No work 2 (3,5) 55 (96,5) 57 (100,0) 0,009
Work 5 (26,3) 14 (73,7) 19 (100,0)
Duration of illness
< 5 year 3 (10,7) 25 (89,3) 28 (100,0)

0,513
≥ 5 year 4 (8,3) 44 (91,7) 48 (100,0)
Depression
Depression 1 (25,0) 3 (75,0) 4 (100,0)

0,326
No Depression 6 (8,3) 66 (91,7) 72 (100,0)

The results of the statistical analysis that showed 
significantly correlated were working status (p = 0.009) 
with medication adherence, while those not related were 
age (p = 0.368); gender (p = 0.518); education level (p = 
0.56); level of knowledge (p = 0.619); duration of illness 
(p = 0.513); depression (p = 0.326) in type 2 diabetes 
patients.

The results of the analysis of age distribution 
according to adherence to type 2 DM treatment showed 
that the age category that was not routinely treated 
was the elderly age category and the age category that 
most routinely treated was adults. The relationship test 
results obtained results that there is no relationship 
between age and compliance with treatment in patients 
with type 2 DM. Bezie stated that younger ages tend 
to be disobedient compared to older ages (12) . This is 
supported by Zhang, stating that there is no relationship 
between age and adherence to type 2 DM patients with 
p value of 0.274 (13).

In the group of men and women mostly adhered 
to treatment. The results showed that there was no 
relationship between sex and medication adherence (p = 
0.518).The results of Alsous’s research show that there 
is a relationship between female gender and medication 
adherence (14). This contrasts with Srikartika, who in his 
research said that there was a relationship between sex 
with adherence to DM type 2 patients with a p value of 
0.011 (13).

In research that has been done shows that the 
most non-routine treatment is the work category while 
the most routine treatment group is the non-working 
category. The test results of the relationship between 
work with medication adherence obtained results that 
there is a relationship between work with medication 
adherence in patients with type 2 diabetes. In the Zhang 
research stated that there is relationship between the type 
of work with adherence to treatment of patients with 
type 2 diabetes with a p value of 0.001 (15).

In the research that has been done, it is known that 
group of higher education category show not routinely 
seek treatment while group of middle education level 
were routinely treated. The results of the test of the 
relationship between education and treatment adherence 
showed that there was no relationship between education 
with medication adherence in patients with type 2 
diabetes. Bagonza stated that health education can also 
increase compliance in treatment(16).

Both people with poor and good levels of 
knowledge are mostly obedient to treatment. The 
results of this study stated that there was no relationship 
with medication adherence. This is different from the 
results of the National Health Research which states 
that there is an influence of knowledge on medication 
compliance (17). Knowledge is very important for 
adherence because by having good knowledge patients 
can take care of themselves (18).In the research that has 
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been done shows that in the group that is not routinely 
the duration of illness is the long duration of illness 
duration <5 years while in the group that is routinely 
treated for the duration of illness duration ≥ 5 years. 
The results of the analysis test between the duration of 
illness and respondent compliance showed that there 
was no relationship between the duration of illness with 
adherence to treatment in patients with type 2 diabetes. 
Guénette states that patients with illness duration of more 
than one year are less likely to be obedient compared to 
patients who have just been diagnosed (19). Elsous in his 
study stated that the long duration of illness was also 
a predictor of medication adherence. The results did 
not show statistical significance between long duration 
of illness and medication adherence with a value of p> 
0.05 (14-15).

The results of the statistical analysis that showed 
significantly correlated between depression and 
medicatication adherence (p = 0.326) in type 2 diabetes 
patients. This is not in line with Gonzales research 
which states that depression is significantly associated 
with non-compliance with diabetes treatment (20). The 
results showed depression was not related to medication 
adherence. This happens because the respondent is 
a Diabetes Mellitus patient who has not experienced 
complications.

Conclusion
Job status which is significantly related to 

medication adherence in patients with type 2 Diabetes 
Mellitus. There is a relationship between the tendency 
of depression with adherence to treatment in patients 
with type 2 Diabetes Mellitus in Surabaya Health Center 
because patients in health centers tend to have no other 
disease complications compared to patients in hospitals 
that tend to be high in patients who have other disease 
complications. It is recommended that the puskesmas 
establish a program of routine visits to Diabetes Mellitus 
patients at least once a month so that these patients can 
avoid complications of other diseases.
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Abstract
Objective: The study was isolated Escherichia coli from cloacalswab of layer poultry farms in Blitar area to 
investigate their antibiotic sensitivity pattern.

Materials and Method: Fourty swab cloacal samples were collected from 8 farms where located in Blitar 
for 3 months. In order for MacConkey agar to be a medium for inoculation and biochemical tests to identify 
isolates such as IMViC and TSIA test were performed. The method of antibiotic sensitivity pattern of 
Escherichia coli was tested by disk diffusion.

Results: The result revealed40 samples, 34 samples were exposed to contaminationbyE.coli. The pattern of 
antibiotic sensitivity showed high resistance against ampicillin (62%), ciprofloxacin (56%), tetracycline and 
trimethrophim sulfamethoxazole (53%). Sensitive antibiotics were also observed for amoxicillin clavulanic 
acid, cefepime, ampicillin sulbactam, amikacin and meropenem. The presence of MDR and ESBL-producing 
Escherichia coli isolated from cloacal swabs of layer poultry farms in Blitar were 47.1% (16/34) and 5.9% 
(2/34), respectively.

Conclusion: This research to find out exposed the layer poultry farms to consider critical antibiotic resistance 
of E. coli and regarded potential public health hazards.
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Introduction
Antibiotic resistance is major global health in 

worldwide especially in poultry, such as treatment failure 
economic losses and source of resistant organism that may 

represent a risk to human health. Antimicrobial usage 
in animal production raised with intensive conditions 
using large amount of antimicrobial to prevent and treat 
disease(1). Enterobacteria especially Escherichia coli is 
the pathogenic bacteria who receive antibiotic treatment 
in the gastrointestinal tract of animals and humans 
into the environment which not only devolvement 
of the bacterial but antimicrobial affect more than 
one antibiotic and become multi drug resistance(2). 
Antimicrobials are commonly used in animals which 
human consume the animalsproduct and antimicrobial 
resistance can controlled by reduce antibiotics use for 
animals, overuse of antibiotic and residues can lead to 
more drug resistance among microbe(3).
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Escherichia coli is a Gram-negative bacterium 
commonly found in animal and human intestinal 
tract. Exposure of antibiotic use in animals to inhibit 
microbial can cause resistance to antibiotics, antibiotics 
resistance appearance of Escherichia coli in poultry is 
main purpose to reduce transmission of resistance in the 
region. Observation ofantibiotics resistance especially 
investigate the resistance appearance of microba 
commonly found in poultry. The bacteria commonly 
detected in the environment so that it can enter the 
digestive tract of animals is Escherichia coli(4).

Antibiotics resistance is caused by a factor already 
arise on the bacteria. E. coli bacteria which genes that 
preserve to imunity from the influence of antibiotics 
derived from the plasmid. E. coli was detected possess 
plasmids to some drug resistance genes (5). Plasmids 
can carrying the resistance genes in bacteria sensitive 
to antibiotics (6). This study usedsome antibiotics that 
were often associated with data about the problem of 
resistance in E. coli and then the antibiotic sensitivity 
test to determine the profile antibiotics resistance of 
E. coli. The purpose of this study were also to exhibit 
occurence of multidrug resistant (MDR) of E. coli and 
extended spectrum beta-lactamase (ESBL) producing E. 
coli from layer poultry farms.

Materials and Method
Isolation and Identification of E. coli: The study 

collected 40 samples and taken from 8 layer poultry 
farms in Blitar, East Java, shown on table 1. Purposive 
sampling of layer farm was based on some specification 
such as low sanitation, lack of cleanliness and proper 
hygiene management by the farm and low maintenance 
(7). Samples obtained from cloacal swab brought to the 
laboratory in Amies medium transport wrapped sterile 
conditions and were taken using a cool-box(8). Samples 
were inoculated streaked onto MacConkey media agar 
and incubated at 37 ° C for 18 ± 24 hours (9). Colonies that 
showed lactose-fermenting was purified and continued 
positive presumptive test of E. coli. Identification of 
bacteria were performed using morphological and 
biochemistry. Biochemical tests include tests Indole, 
Methyl Red, Vagos-Pasteur, Simon Citrate (IMViC) and 
TSIA to determine the level of genus and continued until 
the sugar fermentation test to determine the species of 
E. coli(10).

Antibiotic Sensitivity Test: Antibiotic 
sensitivity testing was done using Kirby-Bauer disc 

diffusion assay on medium Mueller-Hilton agar(11,12). 
Antibiotics and concentration used was ampicillin (10 
μg), chloramphenicol (30 μg), gentamicin (10 μg), 
ciprofloxacin (10 μg), trimethoprim-sulfamethoxazole 
(25 μg), ceftazidime (30 μg), amoxicillin clavulanic 
acid (30 μg), cefepime (30 μg), ampicillin sulbactam 
(20 μg), cephazolin (30 μg), amikacin (30), tetracycline 
(30 μg), levofloxacin (5 μg) and meropenem (10 
μg). Interpretation of the antibiotic resistance use 
the recommendation of the Clinical and Laboratory 
Standards Institute was through measurement of 
inhibitory zone diameter formed in study (13).

Confirmation ESBL using Double Disc Synergy 
Test (DDST): Test for ESBL in E. coli by used disk 
antibiotic CAZ/Ceftazidime 30µg, AMC/Amoxicillin 
Clavulanic Acid 30µg, CTX/Cefotaxime 30µg, ATM/
Aztreonam 30µg and inoculation on Muller-Hinton agar 
plate, shown on figure 2. The result showed measuring 
inhibition of the diameter inhibitory zone formed on 
Clinical and Laboratory Standards Institutions (13).

Results and Discussion
In this study, a total of 40 cloacal swab samples were 

collected from chickens in layer poultry farms in Blitar 
and screened for the presence of multidrug resistant 
(MDR) and Extended Spectrum Beta-lactamase (ESBL)-
producing E. coli, shown on table 2. Total prevalence of 
47.1% of E. coli was obtained with the MDR casesand 
ESBL cases was 5.9%inlayer chicken, shown on table 
3. This agrees with the findings of Kwoji et al. where 
a similar occurrence of E. coli from chickens was also 
reported(14).

This study used fourteen antibiotics against 
Escherichia coli, the results of antibiotic sensitivity test 
of Escherichia coli showed that the antibiotic ampicillin 
occurrence of resistance higher at (62%), ciprofloxacin 
(56%), tetracycline and trimethrophim sulfamethoxazole 
(53%), levofloxacin (35%), gentamycin (18%), 
ceftazidime and cefepime (6%) cephazolin and 
chloramphenicol (3%) but in this study Escherichia 
coli sensitive to the antibiotic amoxicillin clavulanic 
acid, ampicillin sulbactam, amikacin and meropenem, 
shown on table 2 and figure 1. Sensitivity of microbes 
to antibiotic can resistant depend on commonly used 
of antibiotics (15). These results are ampicillin which 
the highest of antibiotic resistance against Escherichia 
coli(16).
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Table 1. Location of samples, sample size, results of isolation of E. coli and results of MDR and ESBL cases.

Location Number of samples PositiveE.coli Positive MDR Positive ESBL by DDST
Farm 1 5 4 0 0
Farm 2 5 4 2 0
Farm 3 5 5 3 0
Farm 4 5 5 5 0
Farm 5 5 4 1 0
Farm 6 5 4 1 1
Farm 7 5 4 2 1
Farm 8 5 4 2 0
Total 40 34 16 2

Table 2. Antibiotic susceptibility profiles of 34 E. coli from cloacal swabs of layer poultry farms in Blitar.

Antibiotic Resistant (%) Intermediate (%) Sensitive (%)
Ceftazidime (CAZ) 2 (6%) 0 32 (94%)
Amoxicillin Clavulanic Acid (AMC) 0 0 34 (100%)
Cefepime (FEP) 2(6%) 0 32 (94%)
Ampicillin Sulbactam (SAM) 0 0 34 (100%)
Cephazolin (KZ) 1(3%) 0 33 (97%)
Gentamycin (GN) 6(18%) 0 28 (82%)
Amikacin (AK) 0 0 34 (100%)
Tetracycline (TE) 18(53%) 5(15%) 11 (32%)
Ciprofloxacin (CIP) 19 (56%) 3(9%) 12 (35%)
Levofloxacin (LEV) 12 (35%) 6(18%) 16 (47%)
Meropenem (MEM) 0 0 34 (100%)
Chloramphenicol (C) 1(3%) 0 33 (97%)
Trimethrophim-sulfamethoxazole (SXT) 18(53%) 0 16 (47%) 
Ampicillin (AMP) 21 (62%) 0 13 (38%)

Figure 1. Percentage of antibiotic resistance on E. coli
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Multidrug resistant (MDR) as an organism that 
is resistant to three or more antimicrobial classes (17).
One method that is often used by various researchers 
to characterize organisms as MDR is based on in 
vitro antimicrobial susceptibility test results, when 
researchers tested resistance to multiple antimicrobial 
agents, classes or subclasses of antimicrobial agent(18). 
The most commonly used definitions for Gram-
positive(19) and Gram-negative bacteria that are resistant 
to three or moreantimicrobial class (20). An overview of 
this variability of definitions is given in a comprehensive 
review of MDR (21), which is used as a reference by some 
researchers that a large number of studies do not propose 
specific definitions for MDR.

There were 16 multidrug resistant (MDR) and 2 
extended spectrum beta lactams (ESBL) in this study, 
shown on table 3.The consume of antibiotics raised 
antibiotics resistance contain important MDR organisms 
in poultry. These MDR organisms can transmission to 
the human through direct contact or consumption and E. 
coli is the most caused high economic losses and food 
contamination rates which obtained antibiotic-resistant 
genes with the potential to spread to other populations. 
The abundant use of antibiotics in poultry farms has been 
associated with treatment failure and the development 
of antibiotic resistance itself. A study showed that E. 
coli from poultry in China were resistant to at least 18 
different antibiotics (22).

Table 3. Cases of MDR and ESBL of E. coli from cloacall swabs of Layer poultry

Sample Code Phenotipe Resistance Type of Resistance
L2A
L2B
L3A
L3D
L3E
L4C
L7E
L8B
L8C
L5C
L7B
L4B
L4D
L4E
L6B
L4A
L6A
L7D

TE, CIP, SXT
CIP, LEV, SXT
CIP, LEV, SXT
TE, SXT, AMP
TE, SXT, AMP
TE, CIP, SXT

TE, CIP, AMP\
TE, SXT, AMP
TE, CIP, LEV

TE, CIP, SXT, AMP
TE, CIP, LEV, AMP

GN, CIP, LEV, SXT, AMP
GN, CIP, LEV, SXT, AMP
GN, CIP, LEV, SXT, AMP
TE, CIP, LEV, SXT, AMP

GN, CIP, LEV, C, SXT, AMP
CAZ, FEP, GN, TE, CIP, LEV, AMP

CAZ, FEP, KZ, GN, TE, CIP, LEV, SXT, AMP

MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
MDR
ESBL
ESBL

In our research findings, 100% of ESBL-producing 
isolates showed multi-drug resistance to various families 
of antibiotics. This finding correlates with other studies 
in other countries such as Switzerland(23), Zambia(24) and 
in Turkey(25) almost all ESBL-producing E. coli isolates 
found in animals are multi-resistant.

The nature of multidrug resistance of these isolates 
may be explained by the fact that ESBL is mediated 
by plasmids carrying multiresistant genes by plasmids, 
transposons and integrons and also they are ready 
to be transferred to other bacteria, not necessarily 

same species. Bacteria with various resistance to 
antibiotics are widely distributed in animals and the 
environment[14]. The facts supported by recent surveys 
from China(22), Thailand(26) and Indonesia(27), have 
illustrated an alarming trend related to resistance among 
ESBL-producing organisms isolated from animals and 
the environment. Our results support the fact that ESBL 
producers provide a high level of resistance to not only 
third generation cephalosporins but also other non beta-
lactam antibiotics groups, shown on table 3.

This study also revealed that all ESBL producers 
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and almost isolates that MDR showed resistance 
to ampicillin. In contrast, better susceptibility was 
observed to amikacin and no resistance was observed 
with meropenem. Better susceptibility to amikacin and 

meopenem were also noted and can be explained by the 
absence of routine use of amikacin as empirical therapy 
on poultry farms and the absence of sufficient cross 
resistance with the beta-lactam antibiotic group.

AMOX-CLAV

CEFOTAXIME
CEFTAZIDIME

Figure 2. Confirmation of ESBL by Double Disc Synergy Test (DDST)

Conclusion
The high percentage of drug resistance in E. 

coli isolates were detected ampicillin, ciprofloxacin, 
tetracycline and trimethrophim sulfamethoxazole more 
than 50%. The number of MDR of E. coli isolates was 
significantly higher in healthy poultry, namely 16 isolates 
and found also 2 ESBL producing E. coli isolates. This 
general description of the antimicrobial resistance 
of these poultry bacteria creates the basis for future 
investigations and analyzes of resistance development in 
Blitar, East Java, Indonesia. In view of this, we strongly 
recommend assessing treatment plans in the poultry 
industry in Blitar to ensure prudent antimicrobial use 
and to minimize the potential for the spread of resistant 
bacteria from poultry to the environment and humans.
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Abstract
Carbon monoxide, in general, can cause hypoxia and lead to inflammation and stress. This study aims to 
look at the relationship of carbon monoxide with stress on city transportation drivers. The study design used 
a cross-sectional study. The sample in this study was 73 city transportation drivers who met the inclusion 
criteria, a man, smoking, having health insurance and willing to draw blood. Research data were obtained by 
interview for stress measurement and laboratory testing of blood samples to determine carboxyhemoglobin 
levels. Data analysis uses simple linear regression for bivariate analysis. The results showed there was a 
relationship between carboxyhemoglobin and stress (p-value = 0.003), the level of weak relationship was r 
= 0.344. The line equation is obtained 0.118, that iscarboxyhemoglobin affects stress by 11.8%, while the 
rest is influenced by other variables. Exposure to carbon monoxide increases carboxyhemoglobin levels so 
that it can increase stress. It is hoped that public transport drivers can reduce smoking behavior and conduct 
periodic testing of vehicle engines.
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Introduction
Air pollution refers to the release of pollutants into 

the air that damage human health and the earth as a 
whole.1 It is known that 2016 WHO data shows there 
are 4.2 million premature deaths as a result of exposure 
to ambient air pollution. As many as 91% of the world’s 
population lives in places where air quality exceeds 
WHO guidelines. In urban areas, one of the air pollution 
comes from motor vehicle fumes. of the several types 
of pollutants produced, carbon monoxide is one of the 

most pollutants issued by motorized vehicles.2 Carbon 
monoxide (CO) is an odorless and colorless gas that kills 
without warning. He snatches hundreds of people every 
year and makes thousands more sick.3

Carbon monoxide enters the human body and then 
binds with hemoglobin to defeat oxygen, because the 
ability of carbon monoxide to bind red blood cells is 
higher than oxygen.4 Hemoglobin which is supposed 
to bind oxygen will first bind to carbon monoxide, 
thus forming a carboxyhemoglobin (COHb) bond. 
Carboxyhemoglobin bonds cause blood to lack oxygen.5 
This results in the body’s tissues or cells lacking oxygen, 
resulting in inflammation that results in oxidative stress 
on the tissue.6

Lack of oxygen due to carbon monoxide gas 
causes a person to get tired easily so that it can affect 
psychological conditions.4 People will become irritable, 
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upset and sometimes difficult to make decisions and 
have difficulty in controlling emotions to stay in 
control. Stress experienced will affect the physical 
environment (work, household and friendship) and 
health conditions. This is prone to be experienced by 
city transportation drivers who spend their time working 
on highways crowded with vehicles and most of them 
have smoking habits. This study measures the level of 
carbon monoxide in the blood of public transportation 
drivers (city transportation) and is then associated with 
psychological stress levels.

Method
This study uses a cross-sectional design with analytic 

method. The population of this study is the driver of city 
transportation in the city of Depok, West Java, Indonesia, 
which passes the Margonda highway, which is known 
to be the most populous road in the city of Depok. A 
minimum sample of research was obtained by 75 people. 
Determination of participants is done when in the field, 
with the fulfillment of inclusion criteria, a man, smoking, 
having health insurance and being willing to draw blood. 
Determination of male partisans is due to almost all 
drivers of the male so that even if at the time of the study 
met women, this is very unlikely and the number of men 
and women will be out of balance, so it was decided to 
only take male participants. The smoking criteria are 
determined as a reference that COHb is obtained apart 
from ambient air from car exhaust fumes as well as from 
smoking, so it is assumed that participants are exposed 
to carbon monoxide. Measurements of carbon monoxide 
were not carried out in the environment but immediately 
looked at the levels of carbon monoxide in the blood/
carboxyhemoglobin (COHb) of the participants.

Measurement of carbon monoxide levels in the 
blood or carboxyhemoglobin (COHb) using the ELISA 
method, with venous blood sampling as much as 3cc for 
each respondent, testing was conducted in the integrated 
laboratory of the Faculty of Medicine, Universitas 
Indonesia in Salemba. Measurement of psychological 
stress was carried out using a Perceived Stress Scale 
(PSS) questionnaire consisting of 14 questions, with 
each question score 1-5 being based on the answer scale 
given. The higher the score obtained it is possible to 
have a higher stress level.

Data analysis using statistical tests (simple linear 
regression) looked at the relationship between carbon 
monoxide in the blood/carboxyhemoglobin (COHb) 
with psychological stress.

Result
All participants were men who consisted of various 

age groups and received different incomes. Participants 
were urban transport drivers with 75 people, but in the 
analysis, only 73 people, due to lysis blood samples so 
they could not be used in testing. All of the blood samples 
were taken for measurement of carboxyhemoglobin 
(COHb), this was done during the day, which is believed 
by the drivers to have been exposed to carbon monoxide 
from the environment both ambient air and cigarettes.

The results of the research are the assessment of 
carboxyhemoglobin with stress on urban transport 
drivers Case study in Depok using the univariate 
analysis to see the distribution of characteristics of urban 
transport drivers, the results are summarized in Table 1. 
Bivariate analysis to see the relationship of COHb with 
stress using correlation or regression analysis simple 
linear is summarized in table 2.

Table 1. Distribution of age, income, work duration, workload and carboxyhemoglobin in city 
transportation drivers in Depok

Variable Mean SD Min-Max
95% CI

Under Uper

Age 43 12,098 18-67 40,51 46,15

Income 2.000.000 1.067.219 400.000-6.000.000 2.029.081 2.527.082

Duration of work 10 2,127 4-20 9,48 10,94

Beban kerja 91,15 14,009 75-130 87,86 94,44

Carboxihemoglobin (COHb) 0,90 0,60 0,23-3,12 0,76 1,04
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Based on table 1. It is known that the average age 
of a public transport driver is 42 years with a variation 
of 12,098 years (95% CI: 40.51-46.15). The average 
income of a city transportation driver is 2 million per 
month with a working duration of 10 hours per day (95% 
CI: 9.48-10.94). The workload of city transportation 
drivers receives an average of 91.15 beats/minute, the 
lightest workload is 79 beats/minute and the heaviest 
is 130 beats/minute. The average carboxyhemoglobin 
(COHb) level of the city transport driver was 0.90% 
with a variation of 0.60 and it was concluded that 95% 
believed that the average level of COHb of the city 
transport driver was between 0.76% to 1.04%.

Table 2. Relationship between carboxyhemoglobin 
and stress in city transportation drivers in Depok

Variable r R2 Persamaan 
Garis

p- 
value

Carboxihemoglobin 
(COHb) 0,344 0,118

Stress = 
40,055+4,452 

*COHb
0,003

Based on table 2 it is known that the measurement 
of the relationship between carboxyhemoglobin (COHb) 
with psychological stress obtained significant results, but 
the relationship is known to be classified as moderate (r 
= 0.344) and positive patterned means that the higher the 
levels of carboxyhemoglobin, the higher the stress level 
of city transportation driver. The determinant coefficient 
value of 0.118 means that the obtained line equation can 
explain 11.8% of stress variation.

Discussion
The results of the study concluded that there is a 

relationship between carboxyhemoglobin levels with 
stress with a prediction of 11.8%. Not much research 
has directly linked carboxyhemoglobin with stress, 
especially humans. Previous studies have looked more 
at animals, but their quantity is still relatively small.7–12 
Generally, it will be difficult to connect COHb with 
stress, but if we explain the role of carboxyhemoglobin 
in the body, it can be seen how carboxyhemoglobin 
affects stress.

Carbon monoxide gas is very dangerous for human 
health, where a low concentration of <100 ppm can 
cause health problems in humans. Carbon monoxide is a 
metabolic poison, in which it also acts metabolically in 
the human body following blood circulation. If carbon 
monoxide is inhaled, it will enter the lungs and then enter 
the blood circulation, so that it blocks the path of oxygen 

to be distributed throughout the body. Carbon monoxide 
is easy to react with blood hemoglobin which is 200 
times faster than oxygen, so that blood hemoglobin is 
more easily bound to carbon monoxide than oxygen 
and has an impact on the vital function of blood as a 
carrier of oxygen disturbed.4,13 The result is vital organs, 
such as the brain, nerve tissue and heart, do not receive 
enough oxygen to work properly. No more than 2.5% of 
hemoglobin can be bound to carbon monoxide before 
some health effects appear. At very high concentrations 
of carbon monoxide, up to 40% of hemoglobin can 
be bound to carbon monoxide and at this level, it will 
almost certainly kill humans.5

Inhaling high levels of carbon monoxide can kill 
humans. Inhaling low CO concentrations may not produce 
obvious symptoms of CO poisoning, but exposure to 
low CO levels can cause long-term health damage, even 
after the source of CO is removed. These health effects 
include long-term neurological damage such as learning 
and memory disorders, emotional and personality effects 
and sensory and motor disorders.3,4,6,14,15

For most people, the first signs of low concentration 
CO exposure include mild headaches and shortness 
of breath when exercising lightly. Continuous or 
acute exposure can cause flu-like symptoms including 
more severe headaches, dizziness, fatigue, nausea, 
confusion, irritability and impaired judgment, memory 
and coordination. CO is called a “silent killer” because 
if these initial signs are ignored, a person may lose 
consciousness and cannot escape danger.16

Someone who lacks oxygen due to increased 
carboxyhemoglobin is easily affected by drowsiness 
and fatigue which causes the emotional condition to be 
difficult to stabilize so easily irritated and angry. First, 
most of the city transportation drivers behave on average, 
consuming 1 to 2 packs a day, which means that within 
24 hours they can smoke 12 to 24 cigarettes. Cigarettes 
are a source of carbon monoxide, so they are directly 
exposed to CO. In addition, the source of exposure is 
also obtained from vehicle exhaust. The environmental 
conditions on the streets are congested, so at certain 
times there is often congestion which supports the 
incomplete combustion of vehicles that are the source of 
CO gas from the exhaust.

Stressful events experienced by city transport 
drivers will have an impact on the professionalism of 
their work. Working in the service sector requires good 
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mental and emotional health. If they are stressed then 
the service is not optimal and it might have an impact 
on their work. For example, a stressed driver is easily 
emotional, so that if there are other riders who cut the 
road, he will get angry easily, creating an awkward 
atmosphere with his passengers. Stressed drivers are 
also likely to be reckless due to uncertain emotions that 
are felt that endanger themselves and the passengers. 
Finally, if stress is experienced continuously it will have 
an impact on the rise in the hormone cortisol so that 
if this continues, cortisol has a slow time to return to 
normal. As a result, diseases such as high blood pressure 
decreased immunity, increased risk of heart disease, 
stroke, cholesterol and metabolic syndrome arise.17–23

In this study the relationship between COHb and 
stress is still classified as moderate, the prediction 
number is below 20% so it cannot be said the main 
factor influences stress. In this research there may 
be confusion that affects the results, namely the 
number of samples is small and the stress index is 
measured from the questionnaire, so it is possible to 
bias information. Although researchers have been very 
thorough in contracting bias such as skilled interviewers 
and blinding purposes. However, cortisol hormone 
levels are measured to get stress results from different 
perspectives and directly bind to stress hormones, so that 
more accurate results are obtained (these results will be 
displayed in a later journal).

This study was also not accompanied by 
measurements of carbon monoxide in the environment, 
making it difficult to determine the main source for 
environmental control.

Conclusion
The result provides carboxyhemoglobin (COHb) 

affects stress by 11.8% while the rest is influenced by 
other variables. The relationship between the two is 
known to have a positive pattern, meaning the higher 
levels of carboxyhemoglobin, the higher the level of 
stress on the driver. Exposure to carbon monoxide 
increases the levels of carboxyhemoglobin so that it can 
increase the incidence of stress. It is hoped that public 
transportation drivers can reduce smoking behavior 
and conduct periodic testing of vehicle engines. Future 
studies are suggested to measure carbon monoxide 
exposure in the environment and include confounding 
variables that can affect stress with a larger sample size.
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Abstract
Although the link between serum uric acid, including hyperuricemia and metabolic syndrome had been 
reported, the relationship of lipid profiles with serum uric acid remains not comprehensively assessed in 
Thai adults. This current study was performed to examine the relation between serum uric acid and lipid 
profiles in Thai adults. A total of 192 blood samples were collected from Thai adults aged 20 years and over 
(men, n = 67 and women, n = 125). We analyzed serum uric acid levels and serum lipid profiles, including 
serum total cholesterol, triglycerides, low-density lipoprotein and high-density lipoprotein. Multiple linear 
regression analysis was used to evaluate the relationship between serum uric acid and lipid profiles. Our 
results found that triglycerides and total cholesterol was linearly related with serum uric acid levels (0.404, 
95% CI, 0.578, 95% CI 0.164-0.993, respectively). Meanwhile an inverse relation was observed between 
serum uric acid levels and high-density lipoprotein (-0.042, 95% CI -0.015 - -0.067).

This study suggested that triglycerides, total cholesterol and obesity had a significant linear association with 
serum uric acid levels, whereas serum HDL cholesterol levels are significantly inversely associated.The 
early prevention of obesity and dyslipidemia can reduce the incidence of associated hyperuricemia and gout 
among Thai adults.
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Introduction
Uric acid (UA) is an end product of purine base 

metabolism. Excessive UA production and its decreased 
excretion are an independent causative or potential risk 
factor of mortality in patients with severe disease such as 
kidney disease, hypertension, cardiovascular events and 
diabetes mellitus.1-3 Serum uric acid (SUA) level is a 

multi-factorial and influenced by environmental factors 
such as body mass index, purine-rich foods such as 
alcohol, meat, legumes and seafood, can influence SUA 
concentrations.4,5 Several previous studies have also 
reported that single nucleotide polymorphisms (SNPs) 
in the SLC2A9 and ABCG2 genes are significant 
associated with SUA concentrations.5-12 Moreover, 
the relation of SUA and dyslipidemia is complex 
and not fully elucidated yet. A few studies have been 
conducted to investigate the association between SUA 
and lipid profiles in the adult population of India,13 
Italy,14 Korean15 Saudi Arabia16 Kuwait,17 and the 
United States.18 In a present study in Bangladeshi adults 
showed a significant positive relationship for SUA with 
TG, TC and LDL levels and an inverse relationship for 
SUA with HDL.19 However, there is a lack of evidence 
on the relation of SUA with lipid profiles for the Thai 
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adult population. In this study, we aimed to assess the 
independent relationship between SUA and lipid profiles 
in Thai adults.

Materials and Method
Study Population: This study was a cross-sectional 

design and conducted between June 2017 and June 
2018. Urban people and individuals had participants 
in routine health check-up in the SWU-clinic, Faculty 
of medicine, Srinakharinwirot University (SWU). 
of the 192 subjects were individuals over 18 years of 
age and were apparently without any arthritis and any 
severe cardiovascular disease. However, subjects with 
acute heart disease, kidney disease, cancer, stress or 
anti-depression medication and those on lower the SUA 
concentrations therapy were excluded from the study.

Anthropometric measurements and blood 
sample collection: Anthropometric measurements taken 
were weight and height using the standard procedure. 
Body mass index (BMI) was calculated as the weight 
(kg) divided by the square of the height (m2). General 
obesity was defined by a BMI ≥ 25.00 kg/m2, regardless 
of gender. Five milliliters (ml) venous blood sample 
was collected from each participant after overnight 
fasting. Serum was separate for analysis of biochemical 
parameters. Serum uric acid and serum lipid profiles: 
total cholesterol (TC), triglyceride (TG) and high-and-
low density lipoprotein cholesterol (HDL-C and LDL-C, 
respectively) were analyzed by automatic biochemical 
analyzer (Abbott CI 8200, United State) at the laboratory 
of the HRH Princess Maha Chakri Sirindhorn Medical 
Center (MSMC).

Statistical Method: Statistical analyses were 
performed using the STATA version 14 (Stata Corp, 
College Station, TX). Values are presented as mean ± 
standard deviation (SD) for continuous variables and as 
frequency and percentages (%) for categorical variables. 
The correlation between lipid profiles, BMI and SUA 
were assessed by Pearson’s correlation coefficient test. 
One way ANOVA was performed to determine difference 
among BMI group. To indicate the relation of lipid 
profiles and SUA were assessed using multiple linear 
regression models adjusted by all covariates. Model 1 
was adjusted age and sex. Model 2 was further adjusted 
age, sex, serum TG and TC. Model 3 was adjusted age, 
sex, serum TG, TC, HDL-C and LDL-C. The statistical 
tests were two-sided and a p-value less than 5% was 
estimated to indicate statistically significant.

Results
A total of 192 participants were 67 (34.90%) men and 

125 (65.10%) women. The mean age of all participants 
was 47.40 ± 15.38 years (50.37 ± 14.68 years in men and 
45.80 ± 15.58 years in women). The mean BMI for all 
participants was 24.90 ± 4.79 kg/m2. The average SUA, 
TG, TC, HDL-C and LDL-C levels for all participants 
were 5.91±1.31, 127.84 ± 64.68, 208.78 ± 35.60, 59.14 
± 14.10 and 128.51 ± 33.75 respectively. In the gender 
group, Men subjects had a higher of BMI, SUA, serum 
TG and serum TC than women subjects. However, 
serum HDL-C and LDL-C levels were lower in men 
than women (Table 1).

In the current study, we analyzed the correlation 
between SUA levels with lipid profiles and BMI 
(Figure 1). SUA levels were positively correlated with 
serum TC, TG and BMI, but not serum LDL-C level, 
whereas a negatively correlated with serum HDL-C. 
Levels of serum uric acid in different body mass index 
are showed in Table 2. A level of serum uric acid was 
a statistically significant difference between BMI 
groups as demonstrated by one-way ANOVA (p-value 
< 0.001). A post hoc test showed that the obesity group 
was increases statistically further than the underweight 
group. Moreover, there was a statistically significant 
difference between the obesity and normal groups, 
including between the obesity and overweight groups. 
After adjusting for age and gender (Model 1), serum 
TG and TC levels were progressively increased (mean 
difference = 0.508, 95% CI = 0.262 - 0.755, 0.509, 95% 
CI = 0.071-0.948, respectively) and HDL-C level (mean 
difference = -0.062, 95% CI = -0.018 - -0.052) was 
progressively decreased serum uric acid level (Table 
3). However, the relation remained unchanged after 
additionally adjusting for other covariates in model 2. 
Furthermore, after adjusting for age and gender (Model 
1), BMI was also increased serum uric acid level. The 
relation remained unchanged after additionally adjusting 
for other covariates in model 2 and 3.

Discussion and Conclusion
To the best of our current knowledge, there are few 

studies which focused on the relationship of lipid profiles 
with serum uric acid in the urban representative sample 
of Thai adults. Our study demonstrated the serum uric 
acid was positively correlated with serum TC, TG and 
BMI even after additionally adjusting for confounders, 
while a level of uric acid is not associated with serum 
LDL-C level. A similar finding has been illustrated in 



2392  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

many ethnicities. There is positively linear association 
of serum uric acid with both triglyceride and total 
cholesterol.13-18 A recent study in Bangladeshi adults, 
also, demonstrated that a positive relationship for serum 
uric acid with triglyceride and total cholesterol. Therefore, 
the synthesis of triglyceride and total cholesterol requires 
NADPH, which resulted in an increased serum uric acid 
production.19 However, some previous studied indicated 
that serum LDL cholesterol is strongly associated with 
serum uric acid levels,13, 18-20 while a level of uric acid 
is not associated with high level of total cholesterol.21 
Previous in vitro studies demonstrate that high serum 
uric acid levels can increase monocyte chemoattractrant 
protein and reduce the production of adiponectin, which 
contributes to insulin resistance and inflammation. 
However, these results indicated a complex interaction 
between SUA and lipids has remained unclear.22,23 
When we taking into account present study results, we 
are agreed with a previous study remarks that lipids 
may intensify several pathophysiological mechanisms 
that are associated with high serum uric acid, including 
may have synergistic interaction with other lipid profile 
causing gout.In addition, our present study showed 
that serum HDL-C, as known as a protective factor for 
cardiovascular disease (CVD), is inversely correlated 
with serum uric acid in line with some previous study. 
It has been lately noted that elevated serum HDL-C was 
a significant negatively related to serum uric acid, 13, 18-

20 although the direct evidence of the role of HDL in 
reducing serum uric acid has not clearly understood yet. 
Furthermore, our present study also revealed that body 
mass index was increased serum uric acid level even 
after additionally adjusting for all covariates. The present 
results have the same direction as previous reports; SUA 

was found to be significantly associated with body mass 
index.20, 24 Serum uric acid is intimately associated with 
obesity in many populations of young and adults 25, in 
addition, the reduction of weight leads to reduced serum 
uric acid.26

The current study had few limitations; this study 
was performed in an urban representative a small sample 
of Thai adults, which may not represent the observed 
findings for the entire population of Thai adults. However, 
the findings are likely to be generalizable to the Thai 
general population. Although previous reports suggest 
that lipid levels (serum triglycerides, total cholesterol 
and serum HDL cholesterol level) would be related to 
serum uric acid levels as observed, a cross-sectional 
study design may preclude the cause-effect relationships 
between SUA levels and lipid profile is assumed. 
Thus, confirming the relationship with a prospective 
longitudinal cohort study would be performed to 
confirm the observed association of SUA levels and 
lipid profiles. Finally, we did not collect individual 
food habits information, including apolipoprotein-B, 
lipoprotein, apolipoprotein AI, ratio of triglycerides to 
HDL cholesterol and ratio of apolipoprotein-B to AI 
which may affect lipid levels. Therefore, we should be 
investigated in future studies.

In conclusion, both general obesity and lipid profiles 
such as triglycerides, total cholesterol and serum HDL 
cholesterol level were a significant linear association 
with serum uric acid levels in Thai adults. Therefore, 
early prevention of obesity and dyslipidemia can reduce 
the incidence of associated hyperuricemia, gout and also 
cardiovascular disease.

Table 1. Baseline characteristics and serum uric acid levels separated by gender

Variables Total Male Female
Number (%) 192 67 (34.90) 125 (65.10)
Age (years) 47.40±15.38 50.37±14.68 45.80±15.58
Height (cm) 162.21±7.53 168.86±5.47 158.65±5.88
Weight (Kg) 65.71±14.48 74.99±14.22 60.73±11.99
BMI (Kg/m2) 24.90±4.79 26.23±4.30 24.19±4.90
SUA (mg/dl) 5.91±1.31 6.88±1.27 5.38±1.00
TG (mg/dl) 127.84±64.68 155.00±84.78 113.27±44.78
TC (mg/dl) 208.78±35.60 209.25±41.63 208.53±32.09
HDL-C (mg/dl) 59.14±14.10 54.81±16.08 61.47±12.38
LDL-C (mg/dl) 128.51±33.75 126.89±3.97 129.38±30.72

Continuous variables are presented as mean ± SD, BMI: Body mass index; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-
density lipoprotein cholesterol; TG: Triglycerides; TC: Total cholesterol; SUA: Serum uric acid levels
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Figure 1. The correlation between serum uric acid and total cholesterol (a), Triglycerides (b), High-density 
lipoprotein cholesterol; HDL (c), Low-density lipoprotein cholesterol; LDL (d) and body mass index; BMI 

(e)

Table 2. Level of serum uric acid in different body mass index

Group N Mean± SD p-value
Multiple comparison

Mean diff.(95% CI)

Underweight 11 5.21±0.92

<0.001

1.25(0.21-2.29) a

Normal 67 5.46±0.89 1.00(0.47-1.53)b

Overweight 29 5.56±1.22 0.90(0.20-1.60)c

Obesity 85 6.46±1.45

Mean diff: mean difference; (a) Obesity vs. Underweight (b) Obesity vs. Normal (c) Obesity vs. Overweight

Table 3. the association of serum uric acid with lipid profiles and obesity based on multiple linear 
regressions

Variables Mean diff. 95% CI p-value
Body mass index (kg/m2) a

Model 1 0.075 0.043-0.107 <0.001
Model 2 0.068 0.036-0.100 <0.001
Model 3 0.068 0.036-0.100 <0.001
Triglycerides (mg/dl)b

Model 1 0.508 0.262-0.755 <0.001
Model 2 0.404 0.161-0.647 0.001
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Variables Mean diff. 95% CI p-value
Total cholesterol (mg/dl)b

Model 1 0.509 0.071-0.948 0.023
Model 2 0.578 0.164-0.993 0.007
High-density lipoprotein cholesterol (mg/dl)b

Model 1 -0.062 -0.018 - -0.052 0.028
Model 2 -0.042 -0.015 - -0.067 0.045
Low-density lipoprotein cholesterol (mg/dl)b

Model 1 0.036 -0.010-0.083 0.126
Model 2 0.045 -0.013-0.089 0.054

Mean diff: mean difference; aAdjusted covariates: Model 1 = age and sex; Model 2 = age, sex, triglycerides and total cholesterol; 
Model 3 = age, sex, triglycerides, total cholesterol, HDL and LDL, bAdjusted covariates: Model 1 = age and sex; Model 2 = age, sex, 
body mass index
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Abstract
Perception is cognitive process. Perception influenced by intelligence. Until now there has been no research on 
intelligence and perception. The purpose of this study was to investigate on relationship between intelligence 
and health perception. The study was correlational descriptive . The sample consisted of 80 persons of 
Spiritual lectures at the Council of Dhikr, Sidoarjo, Indonesia. The Intelligence: Spiritual, Emotional and 
Adversity) Inventory were used as a research instrument. The Pearson correlation method were used for 
statistical analysis. The results show that there was a positive and significant relationship between spiritual 
intelligence and health perception. However, there were unsignificant relationship between emotional and 
adversity with health perception. Spiritual Intelligence most related with health perception.

Keywords:  Cognitive, Intelligence, Spiritual, Emotional, Adversity, Perception.

Introduction
Perception is the knowledge we have of objects or 

of their movements by direct and immediate contact, 
while intelligence is a form of knowledge obtaining 
when detours are involved and when spatio-temporal 
distances between subject and objects increase. It is 
therefore essential that we should start with perceptual 
structures, to enquire whether we may not derive from 
them an explanation of the whole of thought, including 
groupings themselves[1].

Processing cognition and emotional experiences 
interact with each other to systematically raise your 
behavior[2]. Thoughts and feelings for oneself and 
surrounding environment are interconnected, so it can 
affect the kind of behavior it appears[3]. Perception is 
cognitive process[4]. Cognitive embraces intelligence 
(emotional, spiritual and adversities).

Emotional intelligence (EI) is crucial in shaping 
perception. The better perception, understanding 
and management of emotion of those with higher 
emotional intelligence may prevent the development of 
maladaptive emotional states associated with mood and 
anxiety disorders[5].

Spiritual intelligence (SI) is considered as 
developmental in nature, built through the accumulation 
of separate experiences, as manifestations of spiritual 
intelligence appear in an individual’s life in an increasing 
manner[6]. Spiritual intelligence is capable of forming 
and organizing our perceptions about some notions, 
including health and disease. Spiritual intelligence 
improves not only personal health and welfare, but also 
helps people to tolerate difficult experiences such as 
grief and loss.[7]

The concept of Adversity intelligence (AI) helps 
us in understanding how people react to challenges and 
different adversities in all the aspects of life. AI is the 
most widely used way of measuring and strengthening 
human resilience[8].

Perception of health will affect someone in taking a 
health-related decision. Incorrect or negative perception 
can lead to errors in action. Therefore the purpose of this 
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paper is to explain the relationship of intelligence with 
the perception of health.

Method
Study Design, Setting and Sampling: The study 

method was correlational descriptive. Statistical 
population was comprised of Spiritual lectures at the 
Council of Dhikr, Sidoarjo, Indonesia.

The sample was selected randomly. The sample size 
consist of 80 person that 12 questionnaires were omitted 
because of the deficiency and 68 one were used.

Study Variables: The variables of this study were 
the intelligence that consist of spiritual intelligence, 
emotional intelligence, adversity intelligence; and 
perception.

The Spiritual Intelligence Inventory is a 26-item 
scale that measures spiritual intelligent. Spiritual 
intelligence components are Iman, Islam and Ihsan. The 
alpha coefisien 0.894

The Emotional intelligence inventory is a 34-items 
scale that measures emotional intelligence. This 
inventory consist of self awareness, self regulation, 
social skill, empathy and motivation. The alpha coefisien 
0.862

The Adversity Intelligence inventory is a 28-items 
scale that measures adversity intelligence. Adversity 
intelligence components are Control, Ownership, Reach 
and Endurance. The alpha coefisien 0.869

The Health Perception Inventory is a 20-items scale 
that measures perception of health. The alpha coefisien 
0.742.

Data Analysis: The Pearson correlation method 
were used for statistical analysis.

Result
Table 1. Correlation between Spiritual Intelligence 

with Health Perception

Pearson correlation Spiritual 
Intelligence

Health 
Perception

Spiritual Intelligence 1 0.243*
Health Perception 1

*p<0.05

Table 1 shows a significant correlation between 

spiritual intelligence and health perception. Although 
the relationship between the two is weak (0.243). The 
correlation was positif.

Table 2 Correlation between Emotional Intelligence 
with Health Perception

Pearson correlation Emotional 
Intelligence

Health 
Perception

Emotional Intelligence 1 0.193
Health Perception 1

p>0.05

Table 2 presents no significant correlation between 
emotional intelligence and health perception.

Table 3 Correlation between Emotional Intelligence 
with Health Perception

Pearson correlation Adversity 
Intelligence

Health 
Perception

Adversity Intelligence 1 0.182
Health Perception 1

p>0.05

Table 3 presents no significant correlation between 
adversity intelligence and health perception

Discussion
Perception is the stimulus that the individual senses, 

organized and interpreted, so that individuals realize and 
understand what it senses. Perception as a fundamental 
person in taking decisions or actions. Similarly in terms 
of health, perception of health is essential as a basis for 
taking health-related decisions. Perception is cognitive 
process[4]. Cognitive embraces intelligence (emotional, 
spiritual and adversities).

Multiple intelligence needed to solve problems 
encountered, including to address health problems. 
Intelligence is composed of spiritual, emotional and 
adversity Intellegence. Emotional Intelligence (EQ) 
is defined as the ability to identify, assess and control 
one’s own emotions, the emotions of others and that 
of groups[9]. Emotional Intelligence is the ability to 
recognize and understand emotions in yourself and 
others and your ability to use this awareness to manage 
your behavior and relationships[10].

There is a relationship between EI and health 
functioning[11]. Higher emotional intelligence was 
associated with better health[12]. The findings reflect 
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that emotional intelligence can play an important role 
in general health[13]. Emotional intelligence partially 
mediated the relationship between anxious insecurity 
and health outcomes[14]. Emotional intelligence is 
the ability to motivate yourself and survive face a 
frustrating, control impulses and heart does not surpass – 
exaggerated pleasure, set the mood and keep the burden 
of stress does not cripple the ability of thinking and 
Empath[9].

Spiritual intelligence is the ability to put all 
the behavior and live in the context of broader 
meaningfulness[15]. Spirituality is a personal quest 
to understand the answer as the ultimate goal in life, 
about the meaning and relationship of the sacred 
or transcendent that arise from religious rituals and 
community[16]. The inter connectedness of spirituality 
with the healing process can be explained by the concept 
of holistic nursing[17]. Holistic model is a comprehensive 
model of looking at a variety of healthy pain response. 
This model explains that all disease psychosomatic 
component contain, biological, psychological, social, 
spiritual[18] and cultural[19].

Spiritual intelligence allows us to reconsider our 
experiences and create meaning; Personal meaning 
production is an applicable component of spiritual 
intelligence[20]. Spiritual health is extremely important 
for many researchers, to the extent that it is seen as one 
of the key aspects of health [21]. Spiritual intelligence 
was positively associated with general health. Those 
who had higher levels of spiritual intelligence tended 
to have higher levels of health[22]. On the other hand, 
spiritual intelligence includes neurological processes, 
particular cognitive capabilities and spiritual personal 
and interests [23].

Adversity Intelligence is considered to be the 
determinant of superior performance and success [24]. 
Adversity intelligence is a concept about personal 
qualities possessed someone to face many difficulties 
and in order to achieve success in many areas of his life 
[8]. Adversity intelligence as human capacity in the form 
of response patterns that are owned by a person in control 
and directing, admits, a difficult situation, acknowledge 
and rectify a difficult situation.

According to Stolz (1997)[8] Adversity intelligence 
(AI) is the most widely used way of measuring and 
strengthening human resilience. AI is rooted in three 
sciences: cognitive psychology (relationship between 

thoughts and feelings), psychoneuroimmunology 
(mind-body relationship) and neurophysiology (study 
of brain)[8]. These three are the building blocks for 
the adversity quotient. Psychoneuroimmunologydeals 
with the feelings and emotions. Neurophysiology deals 
with how the brain learns and functions. Cognitive 
Psychology deals with the thoughts and feelings[24]. 
Stolz, further suggested AI is about how one responds 
to life especially the tough times many people encounter 
every day. AI is a gauge to measure how you respond 
and deal with challenges and adversities that many times 
catch us totally off guard and unprepared[8].

Good AI of a person indicates that the person can 
fight against all the odds and achieve success. AI helps 
us to understand many other factors like self-esteem, 
motivation, fighting spirit, creativity, sincerity, positive 
attitude, optimism, emotional stability [24]. AI can be 
improved of the person has empathy, sympathy and if 
the person is able to understand other’s emotions.

Conclusion
Spiritual intelligence relates significantly to health 

perception, as opposed to emotional intelligence and 
adversity. So that spiritual approaches can be used as an 
effort to improve perception of individual health.

Ethical Clearance: The ethical approval for this 
study was granted by the IRB committee of the Faculty 
of Medicine at the Universitas Airlangga in 2019.

Source of Funding: This study received funding 
support from Universitas Nahdlatul Ulama Surabaya, 
Universitas Airlangga and the Ministry of Research, 
Technology and Higher Education of Indonesia number 
004/ADD/SP2H/LT/DRPM/VIII/2019.

Conflict of Interest: None

Reference
1.	 King LA. The Science of Psycchology - An 

Appreciative View Jakarta: Mc Graw Hill 
Education; 2017.

2.	 Kammarth L, Scholer A. Cognitive-affective 
processing system NJ: Wiley; 2013.

3.	 Marks A, Horrocks K, Schutte N. Emotional 
intelligence mediates the realtionship between 
insecure attachment and subjective health 
outcomes, Personality and Individual Differences. 
Semantic Scholar. 2016;: p. 188-192.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2401

4.	 Goleman D. Emotional Intelligence Jakarta: 
Gramedia; 2017.

5.	 Hadziq A. Meta Kecerdasan dan Kecerdasan 
Multikultural: Pemikiran psikologi sufistik Al 
Ghazali Semarang: RaSAIL Media Grup; 2013.

6.	 Stolz P. Adversity Quotient Jakarta: Gramedia 
Widiasarana Indonesia; 2000.

7.	 King DD. A viable model and self report measure 
of spiritual intelligence. International Journal 
Transpersonal Study. 2009;: p. 68-85.

8.	 Farahi H, Mousa Kafi S, Karimi T, Delazar R. 
Emotional Intelligence and Its Relationship With 
General Health Among the Students of University 
of Guilan, Iran. Iranian Journal of Psychiatry and 
Behavioral Sciences. 2015; 9(3): p. e1582.

9.	 Schutte N, Malouff J, Thorsteinsson E, Bhullar 
N, Rooke S. A meta-analytic investigation of the 
relationship between emotional intelligence and 
health. Personal Individual Differences. 2007; 
42(6): p. 921-33.

10.	 Yusuf A, Nihayati H, Iswari M, Okviansanti F. 
Kebutuhan spiritual: konsep dan aplikasi dalam 
asuhan keperawatan Jakarta: Mitra Wacana Media; 
2017.

11.	 Tsaousis I, Nikolaou I. Exploring the relationship 
of emotional intelligence with physical and 
psychological health function. Stress and Health. 
2005; 21(21): p. 77-86.

12.	 Schutte N, Malouff J, Simunek M, McKenley J, 
Hollandar S. Characteristic emotional intelligence 
and emotional well-being. Cognitive Emotion. 
2010; 16(6): p. 769-85.

13.	 Smith NF. Emotional Intelligence San Antonio: 
API Fund for Payroll Education; 2016.

14.	 Adib-Hajbaghery M, Faraji M. omparison of 
happiness and spiritual well-being among the 

community dwelling elderly and those who lived 
in sanitariums. International Journal Community 
Based Nurs Midwifery. 2015; 3(3): p. 216-26.

15.	 Saad ZM, Hatta ZA, Mohamad N. The Impact of 
Spiritual Intelligence on the Health of the Elderly in 
Malaysi. Asian Social Worker and Policy Review. 
2010; 4(1): p. 85-97.

16.	 Ronel N, Gan R. The Experience of Spiritual 
Intelligence. The Journal of Transpersonal 
Psychology. 2008; 40(1): p. 100-119.

17.	 Moallemi S. Spiritual Intelligence and High Risk 
Behaviors. International Journal of High Risk 
Behaviors & Addiction. 2015; 3(1): p. e18477.

18.	 Hosaini, Elias H, Eric S, Aishah S. A review 
study on spiritual intelligence, adolesence and 
spiritual intelligence, factors that may contribute to 
individual differences in spiritual intelligence and 
the related theories. Journal Social Science. 2010; 
6(3): p. 492-438.

19.	 Verma S, Aggarwal A, Bansal H. The Relationship 
between Emotional Intelligence (EQ) and Adversity 
Quotient (AQ). IOSR Journal of Business and 
Management. 2017; 2(1): p. 49-53.

20.	 Alligood MR. Nursing Theorists and Their Work. 
9th ed. St. Louis, Missouri: Mosby Elsevier; 2018.

21.	 Dossey B, Barrere C, Keegan L, Helming M. 
Holistic Nursing: A Handbook for Practice. 6th ed. 
Burlington, MA: Jones & Bartlett Learning; 2013.

22.	 King M, Koenig H. Conceptualising spirituality 
for medical research and health service provision. 
BMC Health Services Research. 2009; 9: p. 1-7.

23.	 Piaget J. The Psychology of Intelligence. 1st ed. 
London: Taylor & Francis Group; 2005.

24.	 Breznitz S. Perception: The ability responsible for 
cognition. New York:; 2018.



2402  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Maturity Model and Safety Culture in Healthcare: 
A Systematic Review

Duta Liana1, Kemal N. Siregar2, Adang Bachtiar3, Fatma Lestari4

1Doctorate Student, Faculty of Public Health, Universitas Indonesia, 2Senior Lecturer, Department of Biostatistics 
and Population Studies, Faculty of Public Health, Universitas Indonesia, 3Senior Lecturer, Department of Health 

Policy and Administration Studies, Faculty of Public Health, Universitas Indonesia, 4Professor, Department of 
Occupational Health and Safety Studies, Faculty of Public Health, Universitas Indonesia

Abstract
Background: Research on safety culture maturity in hospitals is rare and still focuses on patient safety, 
not yet involved safety and occupational accidents. Previous research uses the Manchester Patient Safety 
Framework (Ma PSaF) instrument to measure 5 levels of patient safety culture maturity: Pathological, 
Reactive, Bureaucratic, Proactive and Generative. This study aims to investigate the level of patient safety 
culture maturity in hospitals.

Method: This study used a systematic literature review of 5 databases: PubMed, EBSCO, Proquest, Science 
Direct and Scopus. Inclusion criteria in this study are articles related to patient safety criteria; research 
outcome in this study is patient safety maturity level; 3) articles in the form of results obtained from the 
keywords used;articles have been published since 2009-2019; the article is an academic journal;english 
articles. 498 articles were obtained and after screening 2 articles selected.

Results: The two articles involved 2 countries: United Kingdom and Indonesia. There are 10 indicators 
examined in both studies which one developed 10 indicators with 24 dimensions. Study in UK, using 
univariate quantitative method. Research in Indonesia uses a qualitative method by interviewing experts 
and literature studies, there is a change in the definition of maturity in 3 dimensions to maintain research 
reliability, such as safety, communication and teamwork. Maturity of patient safety culture in the UK is 
proactive level.

Conclusions: There are 10 keys indictors for maturity of a patient safety culture: commitment to overall 
continuous improvement, priority given to safety, system errors and individual responsibility, recording 
incidents and best practices, evaluating incidents and practices best, study and make changes, communication 
about safety issues, personnel management and safety issues, staff education and training, teamwork. 
At present the safety culture maturity measuring instrument only patient safety. Further research should 
measure the maturity of safety culture more comprehensive including patient safety, occupational safety and 
health (OSH).

Keywords:  Maturity of patient safety, patient safety, occupational safety and health, hospital, clinic.

Introduction
Maturity of safety culture describes attitudes and 

behaviors related to incident and accident prevention, 
reporting, investigation and accident solutions. 
Maturity of safety culture is used to develop safety 
culture in organizations (1). According to Westrum, 

Corresponding Author: 
Duta Liana 
Doctorate Student, Faculty of Public Health, 
Universitas Indonesia 
e-mail: duta.liana@yahoo.co.id



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2403

1988 divides safety culture maturity groups based on 
how organizations handle safety information, namely 
pathology, bureaucratic and generative which are then 
developed by adding reactive and proactive levels(2)(3).

Safety culture maturity models help organizations to 
know the level of safety culture conditions so that efforts 
can be made to improve culture(4)(5). Safety culture is 
defined as a set of organizational characteristics and 
attitudes as well as the behavioral characteristics of its 
workers related to organizational performance in the 
aspect of safety(6)(7). The WHO publication in 2004 
collected research figures on KTD in hospitals in various 
countries, namely the United States, United Kingdom, 
Denmark, Australia, New Zealand, Canada, found to 
range from 3.2 to 16.6%(8). It is estimated that almost 
50% are preventable events (9).

National Health and Safety states that safety culture 
organizations influence the behavior of workers in 
terms of taking risks, following rules and talking about 
security(10). Good safety culture practices can have an 
impact on reducing individual accidents and can stimulate 
the risk assessment process that causes these accidents 

(11). There are 9 instruments that have been formulated to 
measure safety culture and climate in the health service 
sector, where 8 instruments use quantitative method with 
a Likert scale and only 1 instrument measures maturity 
using qualitative method, namely Manchester Patient 
Safety Framework (Ma PSaF). In Indonesia, patient 
safety incidents were reported by hospital patient safety 
committees in 2006 as many as 145 incidents. In 2007 to 
2011 457 incidents occurred, 11.23% in the nursing unit, 
6.17% in the pharmaceutical unit and 4.12% by doctors. 
Hospital patient safety committee report for 2008 found 
the case of near-death 47.6%, side effects (46.2%).(12)

The hospital is one of the organizations providing 
health services that also should guarantee the safety of 
human resources, namely hospital workers. Hospital is 
a place of work that has the risk of workplace accidents 
and the potential to cause workplace accidents or 
occupational diseases(13). National Safety Council 
(NSC) reports that the number of accidents that occur 
in hospitals is around 41% (14).Data from the Bureau of 
Labor Statistics in the United States reveals that injuries 
and illnesses that occur in health workers are 2 times 
greater than in the private industry as a whole(12)(15)(13).
So this study aims to determine the maturity model of 
safety culture in health care.

Method
Eligibility Criteria: This research is a systematic 

literature review with electronic literature searching of 
academic journals with a certain criteria. Literature on 
patient safety maturity is considered relevant if it meets 
the inclusion criteria, which are 1) articles related to 
patient safety criteria; 2) research outcome in the form 
of patient safety maturity level; 3) articles in the form 
of results obtained from the keywords used; 4) articles 
have been published since 2009-2019; 5)the article is 
an academic journal; 6) English language articles. The 
number of articles found was 533.

Search Strategy: All references that have been 
found are managed using endnote software. Study 
selection process includes 4 stages: identification, 
screening, eligibility and include. Keywords in this study 
were maturity of safety culture AND healthcare used to 
search articles on the database. The number of articles 
obtained as many as 498 articles that was then screened 
so as to obtain articles eligible to be synthesized as 
many as 2 articles. The outcome definition is the level 
of patient safety maturity in health services consisting 
of Pathological, Reactive, Bureaucratic, Proactive 
and Generative. The result of articles presented using 
instruments of Preferred Reporting Items for Systematic 
Reviews & Meta-analyses (PRISMA) and flowchart 
arranged according to checklist guidelines from 
PRISMA 2009.

Quality Assessment: Assessment of research quality 
used standard criteria that test for misclassification, 
selection and reporting by evaluating factors of sampling 
strategy, adequacy of samples, anticipation of bias, 
focus of intervention and comparison groups, analysis, 
suitability of statistical tests, description of intervention 
procedures, determination of inclusion criteria and 
exclusion, limitations of research and reporting of 
outcome data. Study quality was classified according: 
high (score 8 to 12), moderate (score 5 to 7) or low 
(score 4 to 0). The article used is the value of Quality 
Assignment≥8.

Results
From the literature search results with systematic 

literature review techniques obtained 498 articles with 
the keywords maturity of safety culture and healthcare. 
Duplicate selection and open access are obtained 
480 articles and the we screened (457 articles are not 
according to population, 18 are not in accordance with 
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outcome, 1 article is systematic review/literature review 
and 4 articles are researching not in health services). 
Two articles are eligible to besynthesized.

The research were obtained from hospitals in United 
Kingdom and Indonesia. The method of study was pilot 
study and qualitative research through surveys and 
interviews with experts about the maturity of patient 
safety culture. Measuring instruments used in the study 
are Ma PSCAT (Manchester Patient Safety Culture 
Assessment Tool) and Ma PSaF (Manchester Patient 
Safety Framework). Statistical analysis in both journals 
used univariate analysis and qualitative.

Study by Madelyn P. Law, et al(16) showed that the 
highest Hamilton Health Science (HHS) teamwork is 
proactive. Design method in the study was pilot study 
and employed survey using Ma PSaF. Response rates 
ranged from 33 to 85%, pathological rates 6.14%, 
reactive rates 10.53%, bureaucratic rates 12.28%, 
proactive rates 58.11%, generative rates 12.94%.

The second study was by Arum Astika, et al(17) 
showed that modifications Ma PSaF from 10 variables 
to 24 dimensions in research. There were different 
definition in 3 variables before and after for reliability 
in the maturity level. Design method in this study was 
qualitative research that used experts interview and 
literature study approach. There is a change in the 
definition of 5 levels of maturity for 3 dimensions to 
maintain reliability, such as the priority dimensions of 
safety, communication and teamwork.

Discussions
From the results of this study it appears that 

research on patient safety maturity is still very rare. 
Safety maturity research was carried out in hospitals 
and clinics. In the study of Madelyn P. Law, 2010 in 
the United Kingdom, 10 variables were measured using 
The Manchester Patient Safety Culture Assessment 
Tool (Ma PSCAT)(16). Ma PSCAT is a collaboration 
between researchers in Unted Kingdom and Canada 
based on MapSaF. The study was conducted in the form 
of a survey of hospital workers using patient safety 
culture maturity instruments (Ma PSaF). There are 10 
variables studied related to patient safety. The results of 
the highest maturity research at the level of Proactive 
(58.1%), Bureaucratic (12.28%), Generative (12.94%), 
Reactive (10.53%), Pathological (6.14%). The results 
describe the level of proactive or generative maturity 
there are safety priority variables (73.01%), incident 

evaluation (68.42%) and collaboration (71.05%). The 
bureaucratic level includes commitment to continuous 
development (82.4%), system errors and individual 
responsibility (96.26%), recording of incidents and 
best practices (85.84%), learning and effective change 
(88.29%), safety communication (72.56%) and training 
and education of workers (82.34%). At the reactive level 
are management personnel for safety (84.41%).

Arum Astika Research, 2017 in Indonesia, it 
was conducted qualitatively. Researchers conducted 
interviews with experts and study literature. The study 
used a modification of 10 Ma PSaF maturity variables 
into 24 measured dimensions. And there is a change 
in definition at 5 levels of maturity for 3 dimensions 
to maintain reliability, namely the priority dimensions 
of safety, communication and teamwork. According to 
NPSA(18), the lowest level of safety culture maturity 
is Pathological, where patient safety has not been 
considered. Reative level if the conditions in a patient 
safety event. Bureaucratic level if there is a patient 
safety issue system Proactive level if workers in the 
organization are alert and think about patient issues 
that might occur. And at the Generative level where the 
patient safety system is integrated in the organization.

Maturity models describe the development of an 
entity over time. This entity can be anything that is 
interesting such as humans, organizational functions, etc.
(19)or a collection of structured elements that describe 
the characteristics of effective processes at various 
stages of development. It also suggests demarcation 
points between stages and the method of transition 
from one stage to another (20).Maturity models can be 
used as a tool to assess and make improvements to the 
organization’s culture towards a more mature level of 
safety [5][20][21]. The measurement of cultural maturity is 
based on a comprehensive set of criteria, measuring an 
organization’s ability to make continuous improvements 
(23). Measurements can be made using group discussion 
method, interviews, questionnaires, audits and checklists 
(21).

In the field of health services, there are 8 instruments 
measuring patient safety culture using quantitative 
method with a Likert scale such as HSOPSC, MSI, 
SCSu, PSCHO, SCORE, SAQ, Victorian SCS. There is 
only 1 measurement of patient safety culture maturity 
using a qualitative method, the Manchester Patient 
Safety Framework (Ma PSaF). The use of qualitative 
method can provide an in-depth explanation of worker 
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perceptions so as to combine quantitative and qualitative 
method to get a complete picture of safety culture(24). 
According to Weigman, 2002 explains that to assess 
safety culture it is necessary to use a combination of 
quantitative method with structured interviews, surveys 
and questionnaires as well as qualitative method that 
can be used by means of observation, FGDs, prior 
information reviews and case studies. This combination 
of method is usually known as triangulation (25).

Conclusions
This study found evidence that hospital-related 

research on patient safety culture maturity is still very 
rarely studied. There are no studies in hospitals that 
combine patient safety with occupational safety and 
accidents. In the United Kingdom, the maturity of 
patient safety in hospitals is at a proactive level. In 
Indonesia there needs to be improvements in terms of 
commitment, audits, policies, patient safety priorities, 
risk management systems, patient safety practices, 
causes of incidents, patient safety culture, feelings and 
reporting systems, data analysis, focus and results of 
investigations, incident learning, people in determining 
changes, communication about patient safety between 
staff, patients or both.

Based on the two articles found the similarity of 
basic instruments used in measuring the maturity of a 
patient safety culture consisting of 10 indicators namely 
commitment to overall continuous improvement, 
priority given to safety, system errors and individual 
responsibility, recording incidents and best practices, 
evaluating incidents and practices best, studying and 
influencing change, communication about safety issues, 
personnel management and safety issues, staff education 
and training, teamwork. At present the safety culture 
maturity measuring instrument only prioritizes patient 
safety. So that further research is needed that can measure 
the maturity of safety culture in a more comprehensive 
hospital including patient safety and occupational safety 
and health (OSH). In the article, the data analysis is still 
descriptive so further research needs to use statistical 
analysis to determine the predictors associated with the 
maturity of patient safety culture.
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Abstract
Background: Mothers, the main influencers of their children’s development, are thought to be one cause of 
high anxiety in children. Basic Health Research or Riskesdas 2018 stated that 93 percent of early childhood, 
in the age range of 5-6 years, have cavities. Mother’s dental anxiety may effects their childrens oral health 
and hygiene and worsened by lower oral health literacy.

Aims: To analyze the relationship of dental health literacy level to maternal dental anxiety in the photographic 
description.

Method and Material: This is a observational analytic research method using a cross-sectional approach, 
consist by 100 participant mothers of children who visited dental clinic with research criteria, living in the 
city of Surabaya. Instruments used are MDAS & HELD-IM questionnaire and confirmed by photographic 
description on mother anxietal face.

Results: There is a significant relationship between the variable level of oral health literacy with the variable 
maternal dental anxiety with a significance value of 0,000 and a correlation coefficient of 0.704. Mother 
with lesser oral health literacy, have higher level of dental anxiety and confirmed as that by photographic 
description.

Conclusions: In this study, it is found that lesser oral health literacy state plays a role as a risk factor 
in arising dental anxiety in mother perspective. Dental anxiety of mother recorded (photographed) as if 
emoticon used in MDAS indicators as it is.

Keywords:  Photographic; Dental; Anxiety; Oral; Health; Literacy; Mother.
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Introduction
Dental anxiety is defined as the patient’s response 

to stress that is specific to the dental situation. There are 
various psychometric self-assessment scales to assess 
anxiety in general which usually used for research and 
clinical purposes to assess dental anxiety1.

Research in the United States and in other countries 
has shown that dental anxiety in adults is widespread 
and likely to result in worse oral health2. In addition, 
A mother’s behavior when caring for her children 
is considered a natural instinct that leads to a strong 
emotional connection between them3. This can produce 
negative feelings such as anxiety.

The high prevalence of dental caries in children 
is caused, among others, one of which is the behavior 
of the people who are not basic information about the 
importance of maintaining oral health. Oral Health 
Literacy (OHL) is a degree of capacity a person has 
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to obtain, process and understand basic oral health 
information and health services needed to obtain 
appropriate health decisions4.

Moreover, Indonesia is the second-least literate 
nation in the world in a list of 61 measurable countries. 
It suggested that literate behaviors are critical to the 
success of individuals and nations in the knowledge-
based economics that define the global future. The ability 
of Indonesians to obtain dental and oral health services 
can be influenced by the level of oral health literacy.

Oral health literacy can be used to promote oral 
health so as to prevent oral and dental health problems. 
In this study, the relationship between maternal dental 
and oral health literacy levels and dental anxiety 
experienced by the mother will be analyzed and in 
this study dental anxiety was confirmed (described) 
by photographic studies of the mother’s face when 
filling in the Modified Dental Anxiety Scale (MDAS) 

questionnaire. This validation technique is carried out 
by reviewing the facial expression of the mother when 
it comes to dental clinic and asked to fill in the MDAS 
and Health Literacy in Dentistry (HeLD) questionnaire. 
The mother’s expression can be obtained in the form of 
factual portraits that can be recorded with human interest 
photography techniques. Hypothesis of this research is 
there are correlation between the level of literacy with 
MDAS.

Material and Method
This is a cross-sectional research, in which a total 

of 100 mother of children 5-6 years age were randomly 
selected. An assessment is carried out using the Health 
Literacy in Dentistry (HeLD) & Modified Dental 
Anxiety Scale (MDAS) to analyze the relationship 
of dental health literacy with the level of their dental 
anxiety. Covered by 6 aspects of MDAS, described by 
table below5:

Table 1. MDAS questionnaire to assess participant’s dental anxiety level

No. Questionnaires

Anxiety Level (give on numbers based on your state)
Resp. 

Answers 
(Score)

1 2 3 4 5
1. Feeling when going to visit the dentist
2. Feeling when waiting in line to go to the dentist

3. Feeling when going to receive treatment of tooth 
been drilled 

4. Feeling when receiving treatment for dental 
calculus removal 

5. Feelings when will receive an injection of local 
anesthetic

MDAS is a short five-item questionnaire, which is 
well validated with a 5-point Likert scale response to 
each question, from one “no worries” to 5”very anxious”. 
Responses are scored from 1 to 5 have scales range from 
a minimum of 5 to a maximum of 25. The higher the 
score, the higher the fear of teeth and the limit point for 

fear of high teeth has been suggested on a score of 191.

Maternal dental anxiety levels in this study will be 
confirmed using facial expression from the mother by 
photography description, described by visualization of 
these faces:

Figure 1. Facial expression visualization sequences according to dental anxiety situation based on MDAS 
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questionnaire

These 5 faces visualization are photographed when 
they are being asked about their dental anxiety according 
to the MDAS scale.. Photograph were taken under 
subject’s consent, using Canon L Series 70-300mm F4 
IS USM tele-lens, mounted on Sony A7 mark III Full 
Frame Mirrorless Digital Camera by Sony E-Mount to 
Canon EF mount adaptor.

HeLD questionnaire is a development of the Health 
Literacy Management Scale (HeLMS) which has 29 
items to be scaled are designed to assess components 
of oral health literacy. It can measure the ability of 
individuals to search for, understand and use health 
information to determine care. Since the instrument 
was originally written in English, it was back-translated 
into Indonesian version and ran by validation and 

reliability trial in Surabayan Population Characteristics 
and resulting in having 26 items of HeLD-IndonesiaN 
MODIFIED (HELD-IM) which is focused on the 
‘Difficulty experienced’.

Results
The research was carried out from June to September 

2019 at the Mulyorejo Public Health Center in Surabaya. 
The sample of this study amounted to 100, data collected 
randomly. The study population was a group of mothers 
of children aged 5-6 years, who visited with criteria: 1. 
Living in the city of Surabaya while the research was 
ongoing; 2. Being in a healthy condition; and 3. Willing 
to be a research sample participant. The distribution & 
correlation of the participant’s risk factors according to 
Oral Health Literacy level & Dental Anxiety Level are 
given in Table 2.

Table 2. Percentage distribution & correlation of the participant’s dental anxiety level according to risk 
factors, towards oral health literacy level

Risk Factor 
Variables

Sample 
Size

Percentage Distribution of HeLD Percentage Distribution of MDAS P 
value 
HeLD

P 
value 

MDAS
High (Mean 

67.6) 
Low (Mean 

32.2) 
High (Mean 

54.8) 
Low (Mean 

46.7) 

Academic Level

Primary Ed. 79 42.7 48.3 46.8 53.2 0.078 0.098

Higher Ed. 21 47.1 52.9 51.1 48.9

Job Status

Unemployed 62 45.6 54.6 73.7 26.3 0.091 0.086

Employee 38 49.3 50.7 68.9 32.1

Oral Health Condition Self-assessment

Good 34 66.7 33.3 87.4 12.6 -0.007* 0.032*

Poor 66 24.4 75.6 13.4 86.4

Historical Dental Visit

Scheduled/Routine 71 58.3 41.7 17.9 82.1 -0.003* 0.043*

Rarely/Never 39 31.2 68.8 76.3 23.7

Latest Dental Visit

6-12 months 60 54.9 45.1 57.4 43.6 -0.005* 0.025*

>1 year 40 23.6 76.4 66.8 33.2

Experience on Latest Dental Visit

More Pleasent 44 78.3 21.7 11.2 88.8 -0.012* 0.007*

Less Pleasent 56 34.7 65.3 74.3 26.7

Delayed visit behavior to the dentist

Yes 26 56.5 43.5 65.4 34.6 -0.032* 0.021*

No 74 83.2 16.8 80.2 19.8
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These scientific findings of distribution and 
correlation of oral health literacy variable based 
primarily on a couple group of risk factors mentioned in 
table 2. Although the higher the level of one’s education, 
the higher the level of one’s knowledge would get, the 
results of this study remarks that the relationship between 
HELD-IM level and education level is not significant.

Based on table 2 above also, there is a significant 
relationship between risk factor variables that are 
inversely proportional between: Oral Health Condition 
Self-assessment, Historical Dental Visit, Latest Dental

Visit, Experience on Latest Dental Visit and 
Delayed visit behavior to the dentist, with score levels 
in dental anxiety and OHL levels in subjects. However, 
in this study, it was found that there was no significant 
relationship between economic conditions in this study 
represented by employment status figures, literacy levels 
and subjects’ dental anxiety levels.

Based on table 2 it is found that there is a inverse 
relationship between the self-assessment of oral health 
with the subject’s level of dental anxiety and the 
level of literacy on the subject, this is in line with the 
theory of Bandura (1977) which states that a person is 
able to regulate the activities required for a particular 
performance and did it6. In addition, the experience 
of visiting a dentist or being exposed to information 
from dental medical personnel also contributes to the 
fluctuation in the value of dental anxiety and oral health 
literacy as in the table found that subjects who have a 
routine history of visiting a dentist have a higher level 
of dental anxiety lower (P = -0.043) compared to those 
who rarely visited the dentist. Likewise, with the oral 
health literacy results that those who regularly visit the 
dentist also have a high level of literacy (P = 0.003). This 
was also evidenced by the subject’s most recent visit to 
the dentist if they visited more than 1 year ago, subjects 
had lower dental and oral health compared with those 
who had the experience of the last visit in the last 6-12 
months.

Table 3. Percentage distribution & correlation of the participant’s photographic description towards dental 
anxiety level & oral health literacy level

Confirmatory 
Variable

Sample 
Size

Percentage Distribution of HeLD Percentage Distribution of MDAS 
P value 
HeLD 

P value 
MDAS High 

(Mean 67.6)
Low 

(Mean 32.2)
High 

(Mean 54.8)
Low 

(Mean 46.7)
Photographic Description
Less anxious 12 27.8 72.2 23.5 76.5

-0.244 0.036
More anxious 19 23.2 76.8 79.7 20.3

Based on the experience of the subject visit to the 
dentist is illustrated in table 2, that 56% of the subjects 
had a less pleasant experience during the visit. This risk 
factor, has the impact of an inverse relationship (P = 
0.012) with the level of dental health literacy held by 
the subjects. This finding is in line with Corah’s (1988) 
study which states that anxiety related to dental care is a 
well-known phenomenon that has been reported to cause 
6% of the general population to avoid dental care7. On 
the other hand, the experience was linearly proportional 
to the level of dental anxiety experienced by the subjects 
(P = 0.007).

It was further translated by table 3 which illustrates 
that a photographic percentage of people who were 
slightly anxious had a low level of dental anxiety (P 

= 0.036). Based on table 4 also, in people who have 
a high level of dental anxiety visiting a dentist in this 
study revealed a visualization of a face that did look 
more anxious, accompanied by a decrease in the level 
of dental health literacy (p = -0,244). Added in table 3, 
for those who also had the behaviour to postpone a visit 
to the dentist further decreased (p = -0.032) the level 
of dental and mouth literacy that he had while having 
a linear relationship to the increase in dental anxiety (p 
= 0.021).

Discussion
Dental anxiety is a phenomenon that often arises in 

children which is influenced by their mother and it also 
associated with fewer dental visits, poor oral hygiene 
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habits and poorer oral health status8. The current high 
rate of dental and mouth disease can be influenced 
by a number of factors, especially behaviour for 
understanding basic information about the importance 
of maintaining oral health.

Oral Health Literacy (OHL) is a degree of capacity 
a person has to obtain, process and understand basic oral 
health information and health services needed to obtain 
appropriate health decisions4. It is believed that an 
increase in OHL is associated with better patient-dentist 
communication, which can contribute to reducing dental 
anxiety and thereby increasing the likelihood of seeking 
dental care9.

In this study it was found that psychometric 
assessments using HELD-IM questionnaires were 
able to show their specificity. This is evidenced by 
the discovery of the relationship between risk factor 
variables in the form of self-assessment of oral health, 
dental history of visits to the dentist, recent experiences 
when visiting the dentist and delaying visits to the dentist 
with fluctuations in oral and dental health literacy values 
and dental anxiety owned.

Based on the results of the validity test of the HeLD 
questionnaire modified into Indonesian (HELD-IM), 
there were 26 items that were tested as valid (p> 0.3). 
Based on the results of reliability testing, it is known 
that the Cronbach alpha number of 26 questionnaire 
items is 0.817. So this number (0.817) is greater than 
the minimum value of Cronbach Alpha 0.6. Therefore, 
it can be concluded that the research instrument used to 
measure service variables can be said to be reliable.

The educational level variables examined in 
this study found no significant relationship between 
differences in education levels and the level of dental 
health literacy. This is consistent with Sabbahi’s 
(2009) findings that the relationship between OHLI and 
education level is not significant10. OHLI scores were 
significantly correlated with scores on the TOFHLA (q 
= 0.613) and oral health knowledge tests (q = 0.573).

In the study results of the relationship between the 
level of literacy and dental anxiety possessed by the 
subjects in this study found a significant relationship 
between the two (p = 0,000). Not only that, this relationship 
pattern was also reinforced by the visualization of some 
subjects who did look more photographically anxious 
and had a significant relationship with their dental 
anxiety (MDAS) (p = 0.036). Dental anxiety is identical 

to facial changes. So in this study, maternal dental 
anxiety levels are confirmed using facial expressions. 
Likewise in many other researchs11.

This study uses human interest photography to 
present activities that can affect emotions and feelings 
of sadness or joy to see them12. Thus, in this study the 
photographic visualization of the subjects when filling 
out a questionnaire about dental anxiety experienced 
was tested in relation to the MDAS number and yielded 
a significant number linearly related.

Conclusion
This research, produces a conclusion that dental 

anxiety possessed by someone in this case the mother 
has many literative factors that underlie it. If, a mother 
is more often visit frequency and is exposed to routine 
and valid dental and oral health information, then it is 
possible to have lower dental anxiety. The photographic 
description of the visualization of anxiety faces using 
photography techniques human interest in this study 
shows that there is a significant correlation between the 
MDAS questionnaire scores and the linear proportions. 
However, these two questionnaires (HELD-IM and 
MDAS), may not be a representation of all regions in 
Indonesia (because they only involve the people of 
Surabaya). The limitations of this study, will be even 
more reduced if other studies are conducted to explore 
the reliability of the instrument namely HELD-IM, 
MDAS and confirmed by a sustainable photographic 
picture in other location settings in Indonesia.
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Abstract
Vertical dimension is a vertical height of the face that can be determined by muscle relation andphysiologic 
rest position. Vertical dimension of rest position is usually used as a reference point in vertical dimension of 
occlusion measurement. The aim of the study was to compare the vertical dimension of rest measurement 
by phonetic, photograph measurement and photo analysis method. 30 subjects within age 19-25 years, 
Angle class I malocclusion, has complete teeth, not wear dentures and orthodontics appliances, normal 
overjet and overbite and no face deformities or asymmetry were measured. Phonetic method was done by 
measured the distance between tip of nose and chin with digital vernier caliper while subject pronounce 
the letter m. Subjects were photographed with distance 56 cm from the tip of the nose to the lens while the 
subjects pronounce letter m. Photograph measurement method, photo was print and the vertical dimension 
of rest was measured. Photo analysis method, vertical dimension of rest was measured using Corel Draw X5 
application. The results of one way ANOVA showed no significant differences between vertical dimension of 
rest measurement from phonetic, photograph measurement and photo analysis method. In conclusion,there 
is no vertical dimension of rest measurement differences between phonetic, photograph measurement and 
photo analysis method.
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Introduction
World Health Organization in 2000 reported that 

tooth loss is found in 5-15% of most population.1Tooth 
loss could be caused by trauma, caries and periodontal 
disease.2 Full denture is used to restore the function of 
mastication, phonetic and esthetic.3 According to Geerts 
et. al.,19 the most important procedure in the full denture 
treatment, is vertical dimension measurement.

Vertical dimension is a vertical height of the face that 
can be determined by muscle relation andphysiologic 
rest position use of the lower jaw as an indicator.4 Based 
on The Academic of Prosthodontic6, vertical dimension 
is a distance between two selected anatomic or marked 
points, one on a fixed and one on a movable member. 
Vertical jaw relation can be measured in two positions, 
vertical dimension of rest position (VDR) and vertical 
dimension of occlusion (VDO).3 Vertical dimension 
of occlusion is the height of lower part of the face 
between two reference points when the tooth in maximal 
intercuspal position, while vertical dimension of rest is 
measured when the postural position of the mandible 
of an individual is resting comfortably in an upright 
position and the associated muscles are in a state of 
minimal contractual activity.6 VDO is constant and can 
be maintained in an unlimited time.3

In long timecomplete edentulous patients, 
mandibular will be changed into habitual rest position. 
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Physiologic rest position is a jaw position when elevator 
and depressormuscle in a rest or physiologic condition, 
balanced tonus and the condyle on relax position in the 
mandibular fossa.7 Vertical dimension of rest position is 
usually used as a reference point in vertical dimension of 
occlusion measurement.8 The difference between VDR 
and VDO is named as freeway space or interocclusal 
space, which the normal range is 2-4 mm.3

Over high of vertical dimension may cause 
cheek biting, trauma, the increase of facial height, 
swallowing and speaking problems and clicking of 
temporomandibular joint. Over low of vertical dimension 
can cause angular cheilitis, swallowing problem, 
the decrease of facial height, pain and TMJ clicking 
accompanied by headache and neuralgia.3 Support of 
lip and cheek will be decreased, so that the efficiency 
of mastication and esthetic will be decreased too.9 
Measurement of vertical dimension can be done directly 
or indirectly. Direct measurement consists of facial 
measurement, swallowing method10, fonetic method11, 
tactile and bitting forces. Indirect measurement of 
vertical dimension can be conducted by cephalography, 
digital photo and pre-extraction record.19 Determine the 
height of a third lower part of face is an important step 
in the making of removable denture. There are several 
method to evaluate and measure the vertical dimension, 
but none of the methodhas high accuracy, thus the vertical 
dimension measurement should be combined with other 
method to reduce the error that can be happened.19

In the digital era, photograph has been used in many 
dentistry sectors, as in orthodontics, reconstructive 
surgery and prosthetics.12 Gomes reported that digital 
photo is a good representative and significantly 
more accurate than cephalometric analysis when 
the measurement in soft tissue is needed.8 Vertical 
dimension of rest position measurement by digital photo 
was done by Gomeswith the measurement of distance 
between outher canthus eye to rima oris and subnationto 
menton using HL image ++97 software.8 The result 
of this study showed that the range of the two points 
was equal. It is known that vertical dimension can be 
measured with digital camera at the range of shoot is 56 
cm from the lens to the tip of the nose. The use of tripod 
is to stabilize the camera so that there is not a distortion 
when taking the photo. Vertical dimension can also be 
obtained from digital photo with the equation: N-Sn 
(subject) x Sn-Gn (photo)/N-Sn (photo).12 (N= nasion; 
Sn=Subnasal; Gn=Gnation)

Conventional measurement tool, as a sliding caliper, 
can injury the patient if it contact with the patient’s 
skin. They are simple and easy to handle. However its 
is difficult to reset them accurately on the previously 
marked two reference points and to hold them in place 
by hand during measurement. Vertical dimension 
measurement by digital photo can solve the problem, but 
the accuracy is still questionable.7

Although it is accurate, a very difficult procedure 
will reduce the frequency of usage, whereas an easy 
procedure will be used more often in vertical dimension 
measurement. Digital photo is an easy method to measure 
the vertical dimension, but it is used infrequently.15 
Digital photo can make up the direct vertical dimension 
measurement, so that the inaccuracy of measurement 
can be avoided.16

Materials and Method
This research was done on 30 dentistry students 

of Universitas Gadjah Mada Yogyakarta who meet 
the following inclusion criteria: 19-25 years, not in 
orthodontic treatment, Angle class I malocclusion, has 
complete teeth and does not have face abnormality (birth 
defects of the face) and asymmetry.

The research was started by preparing the tools 
and materials which are needed. Those following tools 
and materials were: digital vernier caliper, diagnostic 
set, DSLR Nikon 50mm 1.8D camera (Nikon, Japan), 
tripod, black marker, research form, cotton, alcohol 
70%, Dettol antiseptic and informed consent. After 
that, the researcher gave verbal and written instructions 
to the subject and did the selection of subject based on 
inclusion criteria. The subjects that had fulfill the criteria 
and were willing to be as a subject, were requested to fill 
and sign the informed consent.

VDR measurement by phonetic method was done by 
measuringthe length between the tip of the nose (pronasal) 
and the chin (gnathion) of the subject with digital vernier 
caliper while instructing the subject to pronounce 
the letter of “m”. After that, VDR measurement with 
photograph measurement was done by taking a photo of 
the face of subject with range 56 cm from the lens of 
camera to the tip of the nose while instructing the subject 
to pronounce the letter of ‘m’.The camera was putted on 
the tripod and subjects were instructed to relax, the head 
upright, the face perpendicular to Frankfurt Horizontal 
Plane. Photo was printed by using printer in 5R size (127 
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x 178 mm) and the photo was calculated to predict the vertical dimension by the formula:

Photo analysis method measure the distance between 
tip of nose and chin with Corel Draw X5 application. The 
photo was changed to life-size first, then by Horizontal 
or vertical dimension tool the VDR was measured. All 
of the measurement was done three times then averaged 
for all the subjects. The result of the measurement was 
analyzed by software SPSS 16.0.

Results
The result from DVR measurement of phonetic 

method, photographic measurement and photo analysis 
method was tested by normality test (Shapiro-Wilk) and 
homogenity test (Levene’s test) as a requirement to do 
the one way ANOVA.

Table 1. Descriptive statistics of DVR by phonetic method. photograph measurement and digital photo 
analysis in millimeter.

Group N x Sb
Phonetic method 30 69,0423 4,54707
Photograph Measurement 30 67,1017 4,38271
Digital photo analysis 30 68,2647 4,66987

The average of DVR from phonetic method was 
68.0423 mm,photograph mesurement was 67.01017 
mm and photo analysis method was 68.2647mm. 
The average difference from phonethic method and 
photograph method was 1.03213mm. The average 

of phonetic method and photo analysis method was 
0.22mm. The average of photograph measurement and 
photo analysis method was 1.03213mm. The average 
difference was still in the range of 2 – 4 mm. Thus the 
value was considered to be neglected.18

Table 2. The comparison between the distance tip of nose-Gn (photo) and tip of nose-Gn (subject).

N-Sn (subject) Tip of nose -Gn (photo) N-Sn (photo) Tip of nose -Gn (subject)
56,1829 50,36133 42,109 67,10

Based on the table 2, the rate of magnification 
between the distance tip of nose-Gn (photo) and tip of 
nose-Gn (subject) was 1,33.

Discussion
This research was conducted on 30 Dentistry students 

of Universitas Gadjah Madawith inclusion criteria that 
had been set before. The election of the subjects’ age 

was between 19 – 25 years old, assuming that the growth 
of the jaw would stop at the age of 12 on the men while 
the women would stop at the age of 18.17 Based on Basic 
Health Research in 2007, loosing entire tooth started 
at the age of above 25. Thus it is expected that in the 
range of age 19 – 25 years old, the subjects’ teeth will be 
complete with the maximum growth. Another inclusion 
criteria were the subject does not use dentures, not 



2416  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

currently using orthodontics device, malocclusion Angle 
I and symmetrical face. These criteria put in a place to 
avoid the difficulty of measuring the vertical dimension 
which can cause inaccuracies. The use of orthodontia 
and dentures could transform jaw relation.

The average of DVR from phonetic method was 
68.0423 mm,photograph mesurement was 67.01017 
mm and photo analysis method was 68.2647mm. 
The average difference from phonethic method and 
photograph method was 1.03213mm. The average 
of phonetic method and photo analysis method was 
0.22mm. The average of photograph measurement and 
photo analysis method was 1.03213mm. The average 
difference was still in the range of 2 – 4 mm. Thus the 
value was considered to be neglected.18

The results of this study indicate no significant 
differences between the tip of nose-gnathion distances 
measured on respondents, calculate them on photos 
and measure them using Corel Draw X5 application. 
Therefore, the measurement results of the three method 
were statistically the same. In stages of Maxillo 
Mandibular Relation on the making of the dentures, the 
determination and measurement of the vertical dimension 
of occlusion or rest position can be predicted using the 
photograph measurement and digital photo analysis. 
This result was in accordance with Gomes’s statement8 
that the picture is a good representation and significantly 
more accurate than the analysis of the cephalometric 
when the measurements on soft tissues required.7This 
resultalso indicated that the distance of the tip of the nose 
to the chin of the patient can be calculated by using the 
predictions of the photo.Therefore vertical dimension of 
rest predicted by the use of photograph application can 
be used as alternative method of measurement.

The vertical dimension as the distance between the 
two selected anatomic or marked points, one on a fixed 
and one on a movable member.6Vertical dimension at 
rest was is an important factor in this research, because 
it is a major guideline in determining vertical dimension 
in the process of making a complete denture.3 Phonetic 
and photo analysis method were chosen as method 
in this research. Phonetic method is simple, fast and 
does not require many tools and commonly used.19,20 
Whereas, the photo analysis method is a modification 
of conventional measurement which able to complete 
the direct measurement of vertical dimension. Thus, 
inaccuracy in the results could be avoided.15

VDR measurement can be done in various ways. 
An accurate result needs a difficult measurement. 
Unfortunately, the difficult measurement will reduce 
the frequency of use. Otherwise, a simple way will be 
frequently used in determining the vertical dimension. 
One convenient way of measuring the vertical 
dimensions at rest is the phonetic method which is a direct 
measurement. An easy but rarely used measurement 
method is digital photo analysis.16 Digital photo can 
complement direct vertical dimensional measurement. 
Thus, the inaccuracy in measurements can be avoided.15

The face measurement and the photo taking were 
performed on subjects with upright head and rest jaw 
position. The slightly bent head position reduced 
the vertical dimension at rest while the backward 
head position rose up the vertical dimension at 
rest.10Meanwhile, another research used Corel Draw to 
measure the vertical dimension of occlusion from the 
digital photo. This software is commonly used to edit 
pictures, but this software is also able to measure certain 
points on the face.18

This research used anone way ANOVA to determine 
whether there was a difference in the average value 
of the vertical dimension at rest between the phonetic 
method, photograph measurement and digital photo 
analysis. The results showed there was no significant 
difference between them (P>0.05). Through this test, 
it was concluded that the measurement of vertical 
dimensions using photograph measurement and digital 
photo analysis can be used as an alternative method. 
This result was suitable with Tjahjanti’s report. The 
research said that photo profiles could be used as one 
method to get the vertical dimension.16 Moreover, the 
correlation is not tested in this research. Thus, this 
research does not provide the information on how good 
the method is. Phonetic method was done by measuring 
the distance between the tip of the nose and the chin. 
The measurement can be done by using digital Vernier 
caliper. The lack of this method is the large of the results 
range and varied. This method depends on the operator 
capability. Moreover, there is a difficulty on applying 
the same measurement point at the same time and the 
unstable of supporting tools (the tools need to be held by 
the hand). Different emphasis on soft tissue also caused 
variations in measurement results.The measurement 
of vertical dimension by using digital photo analysis 
will give the result within a range which are closer to 
each other in repeated measurements. Ruler in Adobe 
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Photoshop will eliminate the emphasis on soft tissue,7 
nevertheless this method requires more sophisticated 
tools.

The use of Corel Draw is commonly used, cheap 
and easy to apply. Identify the tip of the nose and chin 
is done by looking at the marks that have been given 
using black markers before the photo taking is done. 
Measurement through phonetics and photo analysis 
method was done with three times. The means of each 
subject measurement were analysed by SPSS. This was 
done to minimize errors.18 Measurement of vertical 
dimensions with a combination of several method is 
recommended to minimize errors.5

Conclusion
The conclusion suggests no significant differences 

among VDR measurement and phonetic method, 
photograph measurement and digital photo analysis. 
The vertical dimension of rest can be predicted from 
photograph measurement and digital photo analysis 
using the formula N-Sn (subject) x tip of the nose-Gn 
(photo)/N-Sn (photo).
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Abstract
Temporomandibular disorder (TMD) is a condition that affects adjacent masticatory or temporomandibular 
joints (TMJ) including the entire tissue. Evaluation for TMD includes lateral jaw movement, protrusion 
and maximum mouth opening. Dysharmony in one or more of that evaluation can be a TMD indicator. The 
aim of study was to understand the correlation between joint sound against Temporomandibular Opening 
Index (TOI) on cases of maxillary and mandibular teeth loss.Subjects were taken from Yogyakarta province. 
There were 40 subjects was divided to be four groups include 10 lost two quadrants of posterior teeth for 
18 months, 10 lost one quadrant of posterior teeth for 18 months, 10 lost two quadrants of posterior teeth 
for 12 months and 10 lost one quadrant of posterior teeth for 12 months. Mouth opening were measured 
by active and passive means followed by inserting into a formula to acquire TOI. The temporomandibular 
joint sound wasobserved by special prototype of electrosonography and processed withMatlab software 
to acquire the data. The joint sound was carried out on both sides. The data were analysedby SPSS 16.0 
program using regression testto obtain the correlation between TOI and joint sound. The level of significant 
was set at α=0.05.Results revealedmeans of TOI on all groups showed significant differences of positive 
correlation between frequency and amplitude of joint sound (p<0.05). In conclusion, joint sound has a 
positive correlation with TOI in cases of maxillary and mandibular tooth loss.
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Introduction
The joint of the human body that is having the most 

complicated work mechanism is the temporomandibular 
joint. There are two actions that can be performed by this 
joint, rotation and translation movement (sliding). This 
joint can provide a very large chewing force causing 

rotation at the bottom of the joint cavity. Some of the 
components of the temporomandibular joints including 
skeletal components (temporal and mandibular muscles), 
articular discs, various ligaments and muscles.1 TMD 
could be caused by several factors. Occlusal factors are 
one of them. The occlusal factor may affect the incidence 
of TMD2, the number and quadrant of loss of two teeth 
associated with decreasing vertical height, number 
of teeth contacted and malocclusion disorder.3 When 
molars are missing, they will move to the correct position 
when touching the teeth and change the movement and 
position of condyles.4

The imbalance of vertical dimension reduction 
and occlusion causes tooth movement which may be 
resulted by the loss of molars of the second molar and 
third molar. According to Effat5, movement occurs due 
to changes in the, frequency, direction, andsurface of the 
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pressure absorbed by the teeth. The pressure absorbed 
by the tooth can resulted into a biomechanical change of 
the mandible.3 Assessments that could be performed to 
confirm the condition of TMJ are the lateral movement 
of the jaws, the formation of protrusions and opening the 
mouth to the maximum. The presence of disharmony in 
one or all of these movements indicates TMD.6,7

There are various ways that temporomandibular 
joint mobility could be analyzed. Dijkstra7 compared 
four measurement method include the measurement of 
mouth opening angle, linear opening width measurement, 
condylar mobility measurement and radiographic 
examinations of the temporomandibular joint mobility. 
In addition to these four measurement method, other 
measurement method such as measuring the mandibular 
deviation or calculating the submandibular jaw opening 
index (TOI), by measuring the widths of the active and 
passive openings.9Many advantages of TOI assessment 
is found. This method can be used to evaluate the 
success of treatment of TMD patients and is independent 
of the length factor of the mandibular anterior teeth or 
gonial angle where these factors account to the extent 
of the effect of the linear opening. In addition, special 
instrument such as cephalogram, mandibular bone 
goniometer, mandible excursiometer is not necessary, 
resulted in measurement that is easier and less 
expensive.9,10

Atrophy of the condylar intervertebral disc complex 
arises from the collapse of the normal rotational 
movement of the intervertebral disc on the condyles. 
Thinning of the posterior boundary of the intervertebral 
disc can cause the disc to displace to a more posterior 
position. If the condyle rests on the posterior side of 
the intervertebral disc or posterior disc tissue, abnormal 
translational movement of the condyle to the trailing 
edge of the intervertebral disc can occur during the 
opening. Clicks are associated with abnormal condylar 
movements, which may felt a single click while opening 
for the first time, but later felt during opening and 
closing of the mouth.7,11 TMJ sound is very common 
among patients with TMD, but it is also common in 
non-patient populations. Various causes of TMJ sound 
are suggested. TMJ’s joint deformation, anatomical 
changes, muscle discordance and intervertebral disc 
replacement.12 Clicks and creping are regarded as signs 
of morphological changes and displacement of the 
anterior disc with arthropathy.13

The purpose of study was to examine the relationship 

between TOI and joint sound that can lead to a reliable 
evaluation method to assess TMD patients in the future.

Materials and Method

A cross-sectional study was confirmed in this 
study. Subjects were obtained from the population 
of Yogyakarta city. All subjects received sufficient 
information on the research procedure and signed an 
informed consent. The Ethical clearance was delivered 
from Prof.Soedomo Dental Hospital Ethics Committee. 
Forty subjects were divided to be 4 group include 10 were 
losing the two quadrants of posterior teeth in 18 months. 
Ten people had lost one quadrant of posterior teeth for 
18 months. Ten people had lost the two quadrants of 
posterior teeth for 12 months. Ten people had lost one 
quadrant of posterior teeth for 12 months. The inclusion 
criteria was the minimum age is 18 years old, patients 
who have undergone loss of the maxillary and mandible 
(bicuspid and molar) unilateral free end or bilateral free 
end,she/he has one or more TMD signs and symptoms as 
joint pain, joint sound and opening restriction, subjects 
lost posterior teeth for 12 months or 18 months and the 
upper and lower jaw still have complete teeth. However, 
the exclusion criteria included the patients are wearing a 
denture andthey had previous orthodontic treatment and 
patients have a habit of bruxism.

Passive and active openings were measured by a 
digital caliper (electronic Digital Caliper, Hong Kong). 
After repeating the measurement three times, the average 
value was calculated with formula: TOI = (passive mouth 
opening) × 100%/(passive entrance + active mouth).

Opening width measurement: Measurement of 
oral opening width was carried out with method like 
patients were asked to sit upright with a comfortable 
posture. To obtain the active mouth opening width, the 
patient was instructed to maximally open the mouth 
without operator assistance. Using the digital caliper, 
the active mouth opening width (mm) was measured 
from the mesioincisaledge of the mandibular central 
incision in the margin of the cusp center. Measurement 
was performed three times and an average value was 
taken. Active mouth opening width (mm) was measured 
from mesioincisal edge of maxillar central incisive 
to mesioincisal edge of mandibular central incisive 
using digital caliper. To get the passive opening width, 
the patient was instructed to open the mouth to its 
maximum. Thereafter, the thumb of the operator was 
placed in the upper incisive, the index finger was placed 
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in the lower incisive and the operator applied pressure 
to the jaw so that the lower jaw moved further to the 
upper jaw. Passive mouth opening widthwas measured 
from mesioincisal edge of maxillar central incisive to 
mesioincisal edge of mandibular central incisive using 
digital caliper.

Recording of temporomandibular joint sound: 
Joint sound was measured when opening and closing 
the mouth from the right left Temporomandibular joint, 
the sound will be recorded in frequency and amplitude. 
Joint sounds can be obtained with a special instrument 
ordered in electronic instrumentation study program in 
mathematics and science faculty at Universitas Gadjah 
Mada.

a.	 Objective examination

	 1.	� Re-examination to ensure loss of posterior teeth 
using a diagnostic set.

	 2.	� Re-examination of the sound of the 
temporomandibular joint. Examination was 
done in two stages. First, a stethoscope was 
used to determine the presence or absence of 
joint sounds and then an electrosonographic 
prototype was delivered to listen and ensure 
the presence of joint sounds. Examination of 
joint sounds was performed on both sides of the 
temporomandibular joint.

b.	 Sound recording

	 1.	� Subjects were asked to attach an 
electrosonographic prototype earpiece to the 
external acoustic meatus to feel like using an 
ear plug.

	 2.	� Subjects were instructed to open and close 
the mouth following the movement of the 
metronome of 5 times. The maximum mouth 
opening was as wide as possible that the subject 
can do.

	 3.	� Recording the sound of the temporomandibular 
joint as well as examining the sound produced 
by the hands free on both sides of the 
temporomandibular joint.

The recorded temporomandibular joint sound was 
analyzed by the Matlab program (The Math Works Inc, 
Masachussets, USA). The analysis datawere done by 
comparing the TOI of the 4 groups. Firstly, the data were 
tested for normality and homogenity using Levene’s 
test and Kolmogorov-Smirnov test. Regression and 
corellation test were done to understand the correlation 
between TOI and joint sound test with α = 5%. The 
software used for data analysis is SPSS 17.0 (IBM, New 
York, USA).

Result
Measurement of joint sound, quadrant number and time length of teeth loss was explained in Figure 1.
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length of teeth loss.
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Based on Figure 1,the frequency of patient losing 
teeth for 18 months on two quadrants was 174.81 ± 0.77. 
The frequency of patient losing teeth for 18 months 
on one quadrant at 158.89 ± 0.41. The frequency of 
patient losing teeth for 12 months on two quadrants was 
140.26 ± 0.40, The frequency of patient losing teeth for 
12 months on one quadrant was 120.16 ± 0.37. These 
values shown a specific pattern, that was the joint sound 
(frequency and amplitude) of patient losing teeth for 

18 month on two quadrants was more than patients 
losing teeth for 18 months on one quadrant, 12 months 
on two quadrants and 12 months on one quadrant. The 
joint sound of patients losing teeth for 18 months on 
one quadrant was more than patients losing teeth for 12 
month on two quadrants and 12 months on one quadrant. 
The joint sound of patients losing teeth for 12 months on 
two quadrants was more than patients losing teeth for 12 
month on one quadrant.
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Figure 2. Mean and standard deviation (X ± SD) of amplitude of joint sound, quadrant number and time 
length of teeth loss.

As seen in Figure 2, the amplitude of patient losing 
teeth for 18 months on two quadrants was 59.26 ± 0.86, 
for 18 months on one quadrant at 54.38 ± 0.29 and for 

12 months one two quadrants at 50.08 ± 0.46 and for 12 
months on one quadrant was detected at 45.70 ± 0.44.
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As shown in Figure 3, TOI value for patient that 
losing posterior teeth for 18 months on two quadrants 
was 15.06 ± 0.34. TOI value for patient with losing the 
posterior teeth for 18 months on one quadrant was 13.07 
± 0.44. TOI value for patient with losing posterior teeth 
for 12 months on two quadrants was 12.14 ± 0.50. TOI 
value for patient with losing posterior teeth for 12 months 
on one quadrant was 10.08 ± 0.52. Moreover, TOI value 
for patient with losing posterior teeth for 18 months on 
two quadrant was more than patient that losing posterior 
teeth for 18 months on one quadrant, 12 months on two 
quadrants and 12 months on one quadrant.

Regression and correlation value of patients 
with losing posterior teeth on various time length and 
quadrant. The regression value that states significance 
(p<0.05) between TOI and joint sound (frequency and 
amplitude) was shown on patients that losing posterior 
teeth for 18 months on two quadrants, 18 months on one 
quadrant and 12 months for two quadrants. The negative 
sign of correlation shown negative relationship between 
TOI of various time length and quadrant with joint sound 
(frequency and amplitude). Correlation value of TOI 
with frequency on patients losing posterior teeth for 12 
months on one quadrant was -0,23 (-23%), it means there 
were 23% contributing factor of smaller TOI on higher 
frequency. Correlation value of TOI with amplitude 
on patients losing posterior teeth for 12 months on one 
quadrant was -0,27 (-27%), it means there were 27% 
contributing factor of smaller TOI on higher amplitude. 
Correlation value of TOI with frequency on patients 
losing posterior teeth for 12 months on two quadrants 
was -0,33 (-33%), it means there were 33% contributing 
factor of smaller TOI on higher frequency. Correlation 
value of TOI with amplitude on patients losing posterior 
teeth for 12 months on one quadrant was -0,34 (-34%), 
it means there were 34% contributing factor of smaller 
TOI on higher amplitude. Correlation value of TOI 
with frequency on patients losing posterior teeth for 12 
months on one quadrant was -0,58 (-58%), it means there 
were 58% contributing factor of smaller TOI on higher 
frequency. Correlation value of TOI with amplitude 
on patients losing posterior teeth for 12 months on one 
quadrant was -0,55 (-55%), it means there were 55% 
contributing factor of smaller TOI on higher amplitude. 
Correlation value of TOI with frequency on patients 
losing posterior teeth for 12 months on one quadrant 
was -0,78 (-78%), it means there were 78% contributing 
factor of smaller TOI on higher frequency. Correlation 
value of TOI with amplitude on patients losing posterior 

teeth for 12 months on one quadrant was -0,66 (-66%), 
it means there were 66% contributing factor of smaller 
TOI on higher amplitude.

Discussion
The results of the study showed that there was an 

influence between the number of quadrants and the 
length of posterior on patient’s Temporomandibular 
Opening Index (TOI) with joint sound (frequency 
and amplitude). The lower of TOI value showed the 
lower mouth opening resulted in higher frequency and 
amplitude. The regression test showed a higher negative 
correlation between a longer period of losing teeth on 
more quadrant.

Temporomandibular joint disorders are classified 
into 2 include intrinsic disorders (originating from intra-
articular) and extrinsic disorders (extra-articular origin). 
Intrinsic factors are related to conditions that occur in 
the joint capsule, while extrinsic factors are not directly 
related to the temporomandibular joint. The existence 
of these extrinsic factors can cause disruption in the 
temporomandibular joint.8,9,10

Assessment of mouth opening limitations plays 
an important role in the clinical examination of the 
masticatory system. This is based on the width of the 
maximum mouth opening describing the capacity of the 
condyle to translate in the joint. Muscle contractions 
withmyospasm or fatigue can induce pain, so that the 
movement of mandibular patient will be limited for 
reducing the pain. Clinically, inability to open the mouth 
in the normal range will be assessed. Hyperactivity of 
the masticatory muscles can induce the spasm, pain and 
fatigue, so that the width of the active mouth opening 
will decrease9,10

The low score of TOI in TMD occurs as a protective 
mechanism of pain. Antagonistic muscle contraction and 
changes in muscle structure will cause decreased of the 
active opening width. The difference in the width of the 
passive and active mouth openings in the TOI calculation 
was a reference to assess the tissue elasticity. Increased 
of mouth opening differentiation showed the difference 
of muscle activities in each patients. The mechanism of 
protective contraction caused an increase in the activity 
of the antagonistic jaw muscles. The TMD structural 
changed such as shortening of the jaw muscle was 
correlated with contributing to jaw excursion srinked.9

TOI has simple method, fast, inexpensive and it is a 
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reliable indicator to determine the range of mandibular 
condyle movement and limited mandibular motion 
in patients with temporomandibular joint disorders.8 
The method has many advantages because it does 
not depend on the anatomy and morphology of facial 
bones. This method can help classify of the patients 
into the difference of temporomandibular joint disorders 
diagnosis suggesting it can provide the clinical benefits.10

Conclusion
Negative correlation was detected between TOI and 

joint sound caused by TMD followed by the reduction 
of active mouth opening. Interestingly,the lower of TOI 
showed the higher of the frequency and amplitude of 
patient joint sound.
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Using Computer with Carpal Tunnel Syndrome (CTS) at the 
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Abstract
Background: Carpal tunnel syndrome (CTS) is commonly reported among professional computer users. 
Repetitive work is a widely known risk factor for occupational CTS. Administrative staff for patient 
registration is one of the jobs in Dr. Soetomo General Hospital that deals with repetitive data entry work in 
terms of long-term use of computers.

Objective: This study aims to determine the relationship between length of work and hand position of 
computer use with the incidence of carpal tunnel syndrome in administrative registration staff at Dr. Soetomo 
Hospital Surabaya.

Method: Clinical examination and nerve conduction study (NCS) observes 60 hands of 30 registration 
officers with computer users at Dr. RSUD Dr. Soetomo Surabaya that fulfills the inclusion and exclusion 
criteria from period of the October-December 2012.

Results: The average age of the study subjects was 37.80 + 10.841. The subjects of the study consisted of 
54 women and 6 men. The average length of work in the year is 9.75 + 8.36. The average working hour / 
day is 6.02 + 1.367. The frequency of the most extension hand position with 68.3%, the incidence of 92.9% 
for the occurrence of CTS work duration> 3 years was significant with P = 0.005, RO 8,273 (95% CI 1,829-
37,410). The incident rate is 89.6%, for the occurrence of CTS at staff with working years> 4000 hours, gets 
result of P = 0.021, RO 6.143 (95% CI 1.406-26,842). The incident of 87.8% for the occurrence of CTS with 
extended hand position, gets insignificant result with P = 0.263, RO 2.571 (95% CI 0.644-10.270).

Conclusion: There was a significant relationship between length of work and the incidence of CTS and there 
was no relationship between extension hand position and incidence of CTS.

Keywords:  Duration of Work, Hand Position, CTS Occurrence.

Introduction
Computers are used in offices around the world, for 

the last few decades there has been a rapid increase in 
computer-related work demands. Several studies have 
reported a positive relationship between computer use 
and musculoskeletal symptoms(1). CTS is commonly 
reported among professional computer users among 
musculoskeletal disorders. Repetitive work on the hands 
causes a variety of changes to the carpal tunnel that could 
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cause the CTS. Repetitive was a widely recognized 
risk factor for occupational CTS due to the increased 
pressure on the carpal tunnel The cause of trauma was a 
hand movement that has been identified as a disturbing 
factor for CTS occurrence especially in people who 
work repetitively requiring strength of the fingers and 
flexion-extension of the wrist.

The compression of the median nerve in the wrist 
was the most common compression neuropathy and, 
consequently, was one of the most common reasons for 
electro diagnostic examination. Almost all patients have 
compression sites that usually occur in the carpal tunnel 
resulting in a set of symptoms and signs called carpal 
tunnel syndrome

Soetomo General Hospital Surabaya is a type 
A referral hospital for Eastern Indonesia that uses 
computerization in its service administration. The 
patient registration administration officer is one of the 
jobs in Soetomo General Hospital which is related to 
repetitive data entry job in long term computer usage(2).

Therefore, the researcher wanted to know the 
correlation between the duration of work and hand 
position of computer usage with the incident carpal 
tunnel syndrome (CTS) which evaluated by electro 
diagnostic nerve conduction study (NCS) on median 
wrist nerve in the form of distal latency and Δ SNAP 
at the registration administration officer in Soetomo 
General Hospital who uses the computer in its activity.

Method
This study was an observational analytic study 

that aims to find the correlation between the duration 
of work and the hand position using a computer with 
the incidence of carpal tunnel syndrome (CTS) at the 
registration administration officers in Soetomo General 
Hospital Surabaya. The cross sectional study was used 
in this study because it was considered in accordance 
with the purpose of research which was to know the 
correlation between two variables at one time. In 
addition, this design was relatively easy, fast, and rarely 
threatened to drop out. Consecutive sampling was used 
as a method of selecting samples because this method 
was the best of non-probability sampling and easy to 
do(3).

This study used cross sectional study because it 
was considered in accordance with the problems studied 
and the objectives to be achieved. The sampling of the 

research was conducted in the Section of Registration of 
Patients and Neurology Policlinic at Soetomo General 
Hospital, while the NCS recording was done in EMG 
Room of Soetomo General Hospital Surabaya(4).

Population and Sample: Population in this research 
was administration officer of patient registration using 
computer in Soetomo General Hospital. While the 
samples were the administrative officers of patient 
registration using both mouse and keyboard computers 
that fulfilled inclusion-exclusion criteria. The inclusion 
criteria were the registration administration officers 
in Soetomo General Hospital using computer in their 
duties, aged 18 - 56 years, has worked for a minimum 
of 6 months, and was willing to follow the research. 
While the exclusion criteria as follows officers who 
have experienced trauma (carpal or radius fracture), 
neoplasms, and arthritis; and officers with CTS but did 
not want to do the NCV screening.

Moreover, the sampling from consecutive 
admissions was used until the number of samples has 
been determined. Preliminary research was conducted 
to determine the sample size. Based on the calculation 
obtained the required sample size was 12 of each 
proportion. Then, the total samples obtained were 
60 officers in this study.Later on, the results of the 
preliminary research obtained the required sample size 
of each proportion was 12 along with the total sample 
that obtained during this study was 60 consisting of 
6 men (10%) and 54 women (90%). That happened 
because this research was a cross sectional studies 
which recording and measuring variables at one time 
simultaneously(5).

The sampling of the research was conducted in 
the Section of Registration of Patients and Neurology 
Policlinic at Soetomo General Hospital, while the NCS 
recording was done in EMG Room of Soetomo General 
Hospital Surabaya from October to December 2012.

Research Variables: The independent variables 
in this research were the duration of work and hand 
position of computer usage at the administrative officers 
of patient registration in Dr. Soetomo General Surabaya. 
While the dependent variables was the incidence of CTS 
based on the NCS value of the median nerve wrist by the 
antidromic examination of the IV finge(6).

The operational definition for the variable of the 
patient registration administration officer was the officer 
whose daily activities related to the administration of the 
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patient using computer in both the mouse and keyboard 
at least in the last 6 months. The duration of work was 
a routine activity related to the use of computers. The 
position of the hand was a habit of hand position when 
the working using a computer(7). Flexions and neutrals 
were the position between the forearm and hand in 
straight position with no flexion/extension on the wrist. 

CTS was an entrapment neuropathy by the median 
nerve compression that were diagnosed with anamnesis 
(pain or thickness on the anterior surface of the thumb, 
index finger, middle finger and half radial of ring finger 
a few weeks earlier), physical examination (positive 
sign of Tinel or Phalen) and was proved by using nerve 
conduction study(8).

Table 1. The Nerve Conduction Study (NCS) assessment of the median wrist nerves

Normal (msec) Mild (msec) Moderate (msec) Severe (msec)
DL CMAP < 4 4 4-6 >6
∆ SNAP the median-ulnar nerves < 0,4 0,4 0,4-2 >2

Table 1 shows that the Nerve Conduction Study 
(NCS) assessment of the median wrist nerves using IV 
finger antidromic examination and normal assessment of 
CTS (mild, moderate, severe)

Data Collection: Prior to the data collection, all 
subjects which included in the inclusion criteria were 
briefed on the purpose, usefulness, and risk of the 
research, then asked to follow the study without coercion. 
At the end of the explanation, the subjects were asked 
to read the research descriptions. If the subjects have 
been understood, they were asked to sign the statement 
of consent to participate in research. However, if there 
were things that have not been understood or less clear 
then it could be asked back to the doctor who gave an 
explanation(2).

The subjects who have signed a letter of approval will 
be recorded in the form of identity and characteristics. 
The data were collected by the author and other resident 
doctors with the following steps; conducting anamnesis, 
physical and neurology examination, selecting the 
samples for the experimental group according to the 
inclusion and the exclusion criteria, data collection, 
nerve conduction study (NCS) examination, and lastly, 
all results were collected for the data tabulation and the 
statistical analysis. The correlation between working 
duration and hand position with CTS incidents assessed 
with NCS median nerve wrist was analyzed by fisher test 
because it did not meet the requirements of chi square 
test(9).

Result
Table 2. Fisher Test Analysis between the Work Duration with the Incidence of CTS

CTS Incident
ΡNormal CTS

N % N %

Work Duration
< 3 years 7 38,9 11 61,1

0,005
>3 years 3 7,1 39 92,9

Additionally, 11 subjects with a working duration 
<3 years experienced CTS (61.1%) whereas CTS 
incidence in long-term officers >3 years was found in 39 
subjects (92.9%). The correlation between the working 
duration and the CTS incidence was analyzed by Fisher 
test that resulted in a significant difference with P = 

0,005 (significance Fisher) and odd ratio of 8,273 (95% 
CI 1,829-37,410).The duration of work was calculated 
based on the working duration in year multiplied by the 
mean of working duration each subject in hours for each 
day was (276 effective working days in a year).
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Table 3. Fisher Test Analysis between the Work Duration in the Year/Hours with the Incidence of CTS

CTS Incidents
ΡNormal CTS

N % n %

Work Duration
< 3000 hours 4 40,0 6 60,0

0,052
>3000 hours 6 12,0 44 88,0

Work Duration
< 4000 hours 5 41,7 7 58,3

0,021
>4000 hours 5 10,4 43 89,6

Tabel 4 shows that CTS incidence was experienced 
by 6 subjects with duration of <3000 hours (60%) and 
44 subjects with duration >3000 hours (88%). The 
correlation between the working duration in year/hours 
and the CTS incidence was analyzed by Fisher test 
that resulted in no significant difference with P=0,052 
(significance valueFisher) and odd ratio of 4,889 (CI 

95% 1,063-22,484). CTS incidence was experienced 
by 7 subjects with duration of <4000 hours (60%) and 
43 subjects with duration >4000 hours (88%). The data 
analysis of the correlation between the working duration 
in year/hours and the CTS incidence was a significant 
difference with P=0,021 (significance valueFisher) and 
odd ratio 6,143 (CI 95% 1,406-26,842).

Table 4. Fisher Test Analysis between Hand Position with CTS Incidents

CTS Incidents
ΡNormal CTS

N % N %

Hand Position
Normal 5 26,3 14 73,7

0,263
Extension 5 12,2 36 87,8

Total 10 16,7 50 83,3

Table 5 shows that 14 subjects experienced CTS 
incidence in normal hand position (73.7%) and 36 
subjects with extension hand position experienced CTS 
incidence (87.8%). Fisher test was performed to see 
the correlation between the hand position and the CTS 
incidence which resulted in no significant difference 
with P = 0,263 (Fisher significance value) and odds ratio 
2,571 (95% CI 0,644-10,270).

Discussion
The data above shows that women have higher risk 

to get the symptom because it was likely due to the use 
of intensive and repetitive hand in doing housework, 
typing and other work traditionally that done mostly 
by women(10). This might be part of the explanation of 
why the prevalence of CTS in women was way greater 
than in men(11).Moreover in this study, both working 
duration in years and in year/hours associated with the 

computers usage have the risk factors for CTS events 
after examination with a nerve conduction study (NCS). 
This was consistent with a study by Ali KM who found 
that working with computers was 2.4 times more likely to 
have CTS (95% CI 1.4-3.8). The administrative activity 
was a repetitive activity with stress and mechanical 
stress, constantly typing and using the mouse, compared 
to other computer users(12).

The extension hand position risk for CTS incidence 
in this study was not statistically significant, but the 
proportion in this group (87.8%) was higher than the 
normal position (73.7%). These results were consistent 
with the results of Ali KM’s study which have a higher 
risk for CTS but did not statistically significant. The 
position of the extension hands while working using the 
computer causes the carpal tunnel to narrow compared 
to the neutral position (13)This requires ergonomic 
attention. Keeping hands neutral while working with a 
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computer could be facilitated by using adjustable seats 
and the proper positioning of the keyboard and mouse. 
Creating awareness among computer professionals to 
kept the hands in a neutral position was also important(11).

The results of this study implied that CTS was an 
important musculoskeletal problem in administration 
officers who use computers. CTS have been reported 
to be a painful condition with numbness and tingling 
in the hands and an important cause of an occupational 
disability(14). Therefore, it was important to make an early 
diagnosis of CTS in administration officers who use the 
computers based on clinical symptoms and examinations 
to prevented the development of working disability. It 
was also important to study the relationship of further 
risk factors, as well as the implement ergonomic rules to 
relieve suffering and pain(15).

However, this study still has limitations, firstly, 
the predominant population was female. Based on a 
comparison study of CTS between men and women, it 
was not clear whether the results of this study could be 
generalized to the male population. Secondly, electro 
diagnostic standard was used in this study to diagnose 
CTS. Then, Thirdly, the positioning of the hands did not 
use a detailed angle.

Conclusion
There was a correlation between the working duration 

both in years and in year/hours with CTS incidences 
based on NCS median nerve results. Also, therewasno 
correlation between extension hand position when using 
computer with CTS occurrences based on NCS median 
nerve wrist results at registration administration officers 
in Soetomo General Hospital Surabaya.
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Abstract
Background: Congenital heart disease (CHD) cause heart failure and myocardial injury. Troponin in the 
heart is a biomarker of myocardial injury in adults and children. Studies that examine troponin T and Reg3β 
in children with left-to-right shunt CHD with heart failure are still limited.

Objective: This study aims to analyse the troponin T and Reg3β in children with left-to-right shunt CHD 
with heart failure compared to children without heart failure.

Method: This study was a case control study of children with left-to-right shunt CHD with heart failure and 
children with left-to-right shunt CHD without heart failure performed with non-random sampling consecutive 
techniques at the Dr. Soetomo General Hospital, Surabaya in April–June 2019. The diagnosis of left-to-right 
shunt CHD was determined based on echocardiographic examination. All subjects with left-to-right shunt 
CHD were evaluated using the Paediatric Heart Failure Score. Troponin T examination was carried out 
using a one-dimensional electrophoresis technique, which is 12% sodium dodecyl sulfate polyacrylamide 
gel electrophoresis (SDS-PAGE). Reg3β examination was carried out by the ELISA method. Data analysis 
was performed with an independent sample t test using the SPSS.

Results: This study involved 11 children, consisting of 7 children with left-to-right shunt CHD with heart 
failure and 4 children with left-to-right shunt CHD without heart failure. Most children (72.7%) were female, 
3 children (27.3%) were ≤ 5 years old, 5 children (45.4%) were 5–10 years old and 3 children (27.3%) were 
> 10 years old. There was a significant increase in the Troponin T and Reg3β in children with left-to-right 
shunt CHD with heart failure as compared to children without heart failure.

Conclusion: Troponin T and Reg3β can be used as biomarkers in children with left-to-right shunt CHD with 
heart failure.

Keywords:  Congenital Heart Disease, Troponin T, Reg3β, Heart Failure.
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Introduction
Congenital heart disease (CHD) is a congenital 

disorder that often occurs in children1. Excessive 
pressure and volume in children with CHD creates the 
risk of injury to the myocardium2. Troponin in the heart 
is a biomarker of myocardial injury in adults3. Injury to 
the myocardium is the cause of elevated troponin levels 
in 60% of cases4. Studies in children mention the role 
of troponin as a diagnostic marker of myocarditis in 
children5.
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Injury to the myocardium raises the body’s response 
by triggering proliferation, phagocytosis and M2 
macrophage polarization6. This role is mediated by 
Reg3β, which is increased due to cardiac inflammation7 
and provides a protective mechanism when cardiac injury 
and stress occur6. Previous studies have mentioned an 
increase in the level of injured Reg3β8.

Several studies of biomarkers of myocardial injury 
have been carried out to predict the prognosis and 
improve outcomes in patients. Troponin T is associated 
with the degree of myocardial damage and can predict 
morbidity and mortality due to heart disease 9. Troponin 
T is associated with prognosis and mortality in heart 
failure 10. Another study stated that Reg3β can be used 
as a prognostic factor in mortality in patients with acute 
coronary syndrome 7. Studies that examine troponin T 
and Reg3β in children with left-to-right shunt CHD with 
heart failure are still limited.

Material and Method
This research was a case control study conducted at 

the Paediatric Cardiology Outpatient Clinic, Emergency 
Room and Paediatric Ward, Dr. Soetomo General 
Hospital, Surabaya in April–June 2019. Subjects were 
children with left-to-right shunt CHD with heart failure 
with a comparison group, children without heart failure. 
The diagnosis of left-to-right shunt CHD was determined 
by echocardiographic examination. The types of cardiac 
abnormalities categorized as left-to-right shunt CHD 
included ventricular septal defect (VSD), atrial septal 
defect (ASD) and patent ductus arteriosus (PDA). 
Inclusion criteria in this study were age between 5 
and 10 years and meeting the clinical criteria for heart 
failure according to the Paediatric Heart Failure Score. 
Exclusion criteria in this study were children who 
scheduled for surgery within the next month, impaired 
renal function, hyperkalaemia with serum potassium 
levels > 5.5 mEq/L and unstable clinical conditions, such 
as receiving intravenous inotropes, ventilator pneumonia 
and sepsis. Sampling was done by consecutive non-
random sampling techniques. All subjects with left-to-
right shunt CHD were evaluated using the Paediatric 
Heart Failure Score.

Troponin T measurement was carried out using a 
one-dimensional electrophoresis technique, which is 
12% SDS-PAGE. Reg3β measurement was performed 
using the ELISA method.

The mean difference between the two groups was 
evaluated by the independent sample t test if the data 
were normally distributed and the Mann-Whitney U test 
if the data were not normally distributed. The normality 
of data distribution was tested with the Shapiro-Wilk 
test. Differences in troponin T and Reg3β in children 
with left-to-right shunt CHD with heart failure and 
children without heart failure were analysed using an 
independent sample t test. Data were analysed using the 
Statistical Package for Social Sciences (SPSS).

Findings: A total of 11 children were involved in 
this study, consisting of 8 (72.7 %) females, 3 children 
(27.3 %) ≤ 5 years old, 5 children (45.4 %) 5–10 years 
old and 3 children (27.3 %) > 10 years old (Table 1).

Table 1. Subject Characteristics

Variable Case n (%) Control n (%)
Sex 
Female 5 (71.4 %) 3 (75 %)
Male 2 (28.6 %) 1 (25 %)
Age
≤ 5 years old 2 (28.6 %) 1 (25 %)
5–10 years old 3 (42.8 %) 2 (50 %)
> 10 years old 2 (28.6 %) 1 (25 %)

Figure 1. Troponin T

Figure 1 showed the measurement of Troponin T 
using 12% SDS-PAGE. This study showed that there 
was a significant increase in 37 kDa protein distribution 
(Troponin T). The protein band profile obtained from 
the SDS-PAGE electrophoresis showed differences in 
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the synthesized protein bands. The group with left-to-
right shunt CHD with heart failure had higher Troponin 
T levels as compared to the group without heart failure 
(Table 2).

Table 2. Level of Reg3β and Troponin T

Case 
(Mean ± Standard 

Deviation)

Control 
(Mean ± Standard 

Deviation)
Reg3β (ng/mL) 19.063 ± 0.619 9.978 ± 0.678
Troponin T 42.600 ± 15.545 6.831 ± 5.61

Reg3β ELISA results showed that there was a 
significant increase in Reg3β levels in the left-to-right 
shunt CHD group with heart failure as compared to 
controls (Table 2).

Discussion
CHD is a congenital disorder that often occurs in 

children and accounts for up to 1/3 of cases of congenital 
abnormalities in children 1. CHD occurs in 6 to 10 per 
1000 live births, with an average of 8 out of 1000 live 
births 11. The highest prevalence of CHD occurs in 
Asian countries, which is 9.3 out of 1000 live births 1. 
CHD is divided into several types, including right-to-
left shunt CHD, obstructive heart disease, cyanotic 
heart disease and miscellaneous heart disease. The 
pathogenesis of CHD is multifactorial, including genetic 
factors or chromosomal abnormalities, environmental 
factors, maternal infections, smoking and alcohol during 
pregnancy, pregnancy with diabetes mellitus and obesity 
during pregnancy or interactions of all these factors 12.

Heart failure can be a complication of CHD. Left-
to-right shunts of CHD that can generally cause heart 
failure include VSD, ASD, atrioventricular septal 
defect (AVSD) and patent ductus arteriosus (PDA) with 
moderate to large diameter defects. Children with CHD 
have a risk of myocardial injury due to excess pressure 
and volume 2.

Troponin is a single homogeneous protein consisting 
of four main protein fractions using SDS-PAGE, namely 
fraction 2, fraction 3 and fraction 4 13. There are three 
forms of troponin, namely troponin T (TnT), troponin 
I (TnI) and troponin C (TnC) 14. Troponins in the heart 
are distinguished by regions with different amino acid 
sequences. Fraction 2 (~24 kDa) is called TnI (‘I’ for 
inhibitory), which inhibits the activity of Mg2+-dependent 
actomyosin ATPase in the absence of Ca2+. Fraction 3 
(~37 kDa) is bound to tropomyosin, so it is called TnT 

(‘T’ for tropomyosin), which connects tropomyosin and 
troponin complexes. Fraction 4 (~20 kDa) is bound to 
Ca2+ and is referred to as TnC (‘C’ for calcium), which 
regulates the activity of thin-filaments 13.

Troponin and tropomyosin work to regulate muscle 
contraction 14. Troponin levels increase significantly in 
children with VSD and ASD as compared to healthy 
children. This condition indicates a significant increase 
in volume and pressure because left-to-right shunts in 
CHD can cause damage to the myocardium 15. Troponin 
correlates with oxygen saturation and ejection fraction 
in children with CHD 2.

This study found that children with left-to-right 
shunt CHD with heart failure had higher levels of 
troponin T as compared to children without heart 
failure. Troponin T is associated with myocardial injury 
in children. However, studies in new-borns have shown 
that troponin T levels were neither related to the type of 
heart failure nor the type of heart abnormality 16.

Reg (Regenerating gene) is a protein that was first 
isolated from rat cDNA and consists of three subtypes, 
namely types I, II and III. Reg3 consists of Reg3α, Reg3β 
and Reg3γ 17. Reg3β was first found in mice models with 
pancreatitis 18. Previous studies have suggested that 
Reg3β was associated with the intensity of inflammation 
in the heart and increased in cases of acute coronary 
syndrome 7.

In this study, there was an increase in Reg3β levels in 
children with left-to-right shunt CHD with heart failure. 
Previous studies have suggested that Reg3β was involved 
in the mechanism of protection against cardiac injury 
and stress 6. Reg3β levels increase in cardiac ischemia. 
Healing myocardium after injury requires macrophages 
8. Reg3β plays a role in the repair of myocardial injury by 
triggering proliferation, phagocytosis and polarization 
of M2 macrophages 6.

Conclusion
Troponin T and Reg3β can be used as biomarkers in 

children with left-to-right shunt CHD with heart failure.
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Abstract
A combination of non-synonymous variants, rs2280205 and rs6820230 of the SLC2A9 gene and major 
metabolic parameters contribute to developing gout remains not well studied or assessed in Thai men. This 
study was conducted to assess the association between combined of two non-synonymous variants and 
gout. Using data from male subjects of age ≥ 20 years in the Genetic variation of Urate transporter genes 
in Hyperuricemia and Gout among Thai population Study (GUHGTHS). We randomly performed a 1:1 
age-matched case-control study that included 48 gout patients and 48 non-gout subjects. Using multivariate 
logistic regression analysis was used to analyze data. The single and joint locus effect of rs2280205 and 
rs6820230 variants were independently associated with gout. However, the combination of rs2280205 and 
high fasting glucose, including rs6820230 variant and high fasting glucose were associated with gout, the 
adjusted odds ratio was 13.70-fold and 5.81-fold, respectively. Meanwhile, we did not observe an association 
between these variants and high blood pressure, including general obesity with gout.

In conclusion, rs2280205 and rs6820230 variants did independently associated with increased risk of gout, 
but predominantly occurred in high fasting glucose subjects. However, further studies with larger sample 
sizes and homogeneous populations should be confirmed these results.
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Introduction
Gout has an increasing prevalence and incidence 

in the Asia-Pacific region.1-2 Genetic factors play an 
essential role in the risk of gout. The genome-wide 

association studies (GWAS) have identified that more 
than 20 multiple loci associated with gout in American-
European populations.3-6 A subsequent functional study 
revealed that glucose transporter 9 encoded by SLC2A9 
gene possibly interfered with excretion of urate.7-10 
However, several studies have reported the association 
of some non-synonymous variants of SLC2A9 gene to 
gout.11-13 The two common rs2280205 and rs6820230 
variants have been described as possible sites of 
interaction with urate and glucose, thereby interfering 
with their excretion.14 Previous studies in 2014 showed 
that rs2280205 variant was reduced associated with 
the risk of gout (32%), while rs6820230 variant was 
increased with susceptibility to gout in Caucasian.15 
A frequent rs2280205 variant was associated with 
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slightly lower serum uric acid reduction of 5 to 10%.3,16 
However, studies on theses variants did not show an 
association with gout(3,16). Moreover, previous studies 
revealed that the risk factors of gout are complicated 
due to environmental factors, particularly in men, 
postmenopausal,17-19 diuretics,17,19 seafood,19 and sugar-
sweetened soft drinks.20 Previously, several studies also 
revealed that the major associated factors of metabolic 
syndrome including obesity,21-23 hypertension,23,24 and 
high fasting glucose25,26 are independently associated 
with gout. The previous studies also provided successful 
findings which indicated the associations of genetic 
variants and major metabolic factors that play a part in 
determining the risk of developing gout. However, the 
association between rs2280205 and rs6820230 variants 
and gout risk in Thai men has never been examined. Thus, 
the aim of this study was to investigate the effects of 
these variants, SNP-SNP interaction and a combination 
of genetic and major metabolic factors contributing to 
the development of gout.

Materials and Method
Study Population: This matched case-control 

study was performed using the GUHGTHS data. The 
target population was men with age ≥ 20 years and had 
participated in health examinations and blood sampling. 
of the 145 subjects (77 gout patients and 68 non-gout 
subjects) whose data were used in 2018, subjects over 65 
years of age and those with incomplete data were excluded 
from this study. Furthermore, subjects showing evidence 
of diseases related to gout such as acute heart disease, 
kidney disease, cancer, induce and/or reduce serum uric 
acid medication/substances were also excluded from the 
study. Gout cases and non-gout subjects were randomly 
selected and matched (1:1) based on age (5±10 years). 
As a result, a total of 96 subjects (48 gout patients and 
48 non-gout subjects) were enrolled for this present 
study. Forty-nine subjects were excluded from the study 
because we could not match between cases and non-gout 
subjects.

Definitions: All gout patients were clinically 
diagnosed based on the Rome criteria27 and confirmed 
by the rheumatologist. The inclusion criteria of non-
gout subjects were normal level of serum uric acid and 
no evidence and no symptoms of gout. General obesity 
was classified based on body mass index (BMI) ≥ 25 
kg/m2. High fasting plasma glucose (FPG) was defined 
by FPG ≥ 100 mg/dl or diabetic treatment. High blood 
pressure (BP) was defined by systolic BP ≥ 130 mmHg 

or diastolic BP ≥ 85 mmHg and antihypertensive 
medication. Hypertriglyceridemia was defined by 
elevated triglyceride ≥ 150 mg/dl or medication. Finally, 
Low  high-density lipoprotein cholesterol (HDL-C) 
was defined by HDL-C < 40 mg/dl or reduced HDL-C 
medication.

Data Collection: We recorded the results of 
genotype and allele distribution from the GUHGTHS. 
Moreover, we collected the original values of clinical 
and biochemical data via standardized data extraction 
form.

Statistical Method: All statistical analyses were 
performed using STATA version 14 (Stata, College 
Station, TX). The Hardy-Weinberg equilibrium was 
used to describe genotype and allele distribution.28 
Multivariate conditional logistic regression analysis was 
used to analyze the data. A p-value less than 5% was 
considered statistically significant.

Results
In Thai men, the gout patients were found to be older 

than the non-gout subjects (Table 1). The mean BMI and 
uric acid level of gout patients were higher than non-gout 
subjects. The percentage of gout patients with general 
obesity, high BP, high FPG and hypertriglyceridemia 
was higher than non-gout subjects, but the percentage 
of low HDL-C with non-gout subjects was higher than 
gout patients.

Our representative results of the genotype and allele 
distribution for rs2280205 and rs6820230 variants are 
shown in Table 2. A single locus effect of rs2280205 and 
rs6820230 variants were not associated with gout (Table 
3). In addition, we found that there were no interactions 
between two variants with the development of gout risk. 
However, the interactions between rs2280205 variant 
with high FPG significantly increased the risk of gout. 
The interactions of rs6820230 variant with high FPG also 
increased the risk of gout. In contrast, the rs2280205 and 
rs6820230 variants combined with high BP and general 
obesity were not significantly associated with gout risk 
(Table 3).

Discussion and Conclusion
The present study indicated that two non-

synonymous rs2280205 and rs6820230 variants were 
not associated with gout in Thai men. The previous 
studies also demonstrated that these variants did not 
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show an association with gout in Czech population3 and 
Cameroonians.12 However, Chisnall (2014)indicated that 
rs6820230 variant was associated with susceptibility to 
gout, whereas the rs2280205 variant could reduce (32%) 
the risk of gout in Caucasian.15 Moreover, several recent 
studies by GWAS have identified that the SLC2A9 gene 
may be associated with gout.29-31The product of SLC2A9 
gene encodes for the molecule to reabsorb uric acid in the 
kidney and loss of function from a mutation in this gene 
causes renal hypouricemia and prevents reabsorption of 
filtered urate proximal tubules.7-10 When we examined 
the SNP-SNP interaction that could be involved in a 
wide range of gout-related processes. We found that 
the combination of rs2280205 and rs6820230 variants 
has no association with gout. In general, several genes 
can contribute to gout without their gene products ever 
directly interacting. We assumed that the expression of 
the rs2280205 and rs6820230 variants may also oppose 
each other, with one variant modifying the expression of 
another variant.

There is some evidence suggesting that major 
metabolic factors such as general obesity,21-23 
hypertension,23 and high FPG32 are associated with gout. 
Therefore, we hypothesized that gene-environmental 
interaction might also play a significant role in gout risk; 
our study indicated that the combination of rs2280205 
and rs6820230 variants with high FPG, but not general 
obesity and high BP, is significantly increased the risk 
of gout. We agreed with the remarks of a previous study 
that high FPG might influence the function of glucose 
transporter 9 (GLUT-9)33 and may contribute to the 
reabsorption of uric acid through elevated expression of 
the urate transporter-1.34 we assumed that an increase of 
glucose in tubular fluid with an associated elevation of 
reabsorptive transport on GLUT-9 may inhibit uric acid 

reabsorption. However, the mechanisms of association 
between gene-environment need to be explored in near 
future.

The current study had few limitations. First, this 
study involved the use of a small number of gout 
patients from a single hospital-based population: Large 
independent studies are required to further validate our 
results. Secondary, we only studied two variants of 
SLC2A9, therefore gene-gene interactions with some 
other gene should be investigated in the future studies. 
Finally, we were not able to collect other details of major 
environmental factors such as alcohol, smoking, dietary 
consumption, waist circumference, waist to hip ratio, 
that could affect gout.

In conclusion, the combination of rs2280205 and 
rs6820230 variants and high FPG contributed to the 
development of gout. Our study revealed that these 
genetic data and an interaction analysis have provided 
considerably to our understanding of the pathogenesis 
of gout. Further studies with larger sample sizes and 
homogeneous populations should be confirmed.

Table 1. Baseline characteristics

Variables Gout, n (%) Non-gout, n (%)
Number 48 48
Age (years) 57.94±12.23 54.58±14.64
Body mass index (kg/m2) 26.20±5.00 24.95±3.58
Body mass index ≥ 25 30(62.50) 22(45.83)
High blood pressure 41(85.42) 29(60.42)
High fasting glucose 33(68.75) 17(35.42)
Hypertriglyceridemia 33(68.75) 25(52.08)
Low HDL-C 40(83.33) 43(89.58)
Serum uric acid (mg/dL) 6.28±2.27 6.47±1.19

HDL-C: high density lipoprotein cholesterol

Table 2. Genotypes and alleles distribution

SNPs Genotypes or Alleles
Frequencies, n (%)

p-value*
Gout Non-gout 

Number 48 48
rs2280205

G/G 29 (60.00) 32 (67.00) 0.140
G/A 16 (33.00) 12 (25.00)
A/A 3 (6.00) 4 (8.00)

G/A-A/A 19 (40.00) 16 (33.00)
Allele, G 74 (77.00) 76 (79.00)
Allele, A 22 (23.00) 20 (21.00)
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SNPs Genotypes or Alleles
Frequencies, n (%)

p-value*
Gout Non-gout 

rs6820230
C/C 39 (81.00) 42 (88.00) 1.000
C/T 9 (19.00) 6 (12.00)
T/T 0 0

C/T-T/T 9 (19.00) 6 (12.00)
Allele, C 87 (91.00) 90 (94.00)
Allele, T 9 (9.00) 6 (6.00)

* Hardy-Weinberg equilibrium test; SNPs: single nucleotide polymorphisms

Table 3. The major risk factor associated with gout

Factors OR (95% CI) aOR (95% CI)

rs22802051

G/G 1.00

G/A-A/A 1.33 (0.57-3.02) 2.70 (0.45-16.04)

rs68202301

C/C 1.00

C/T-T/T 1.60 (0.53-4.96) 2.80 (0.51-15.47)

Best combination

rs2280205 rs6820230

G/G C/C 1.00

G/G C/C-T/T 2.20 (0.58-8.26) 2.47 (0.39-5.57)

G/A-A/A C/C 1.63 (0.63-4.22) 3.51 (0.90-3.64)

G/A-A/A C/T-T/T 1.28 (0.75-2.73) 1.57 (0.70-5.40)

rs2280205 Obesity2

G/G Normal 1.00

G/G Obesity 1.81 (0.68-4.80) 1.48 (0.31-6.87)

G/A-A/A Normal 1.39 (0.40-4.80) 2.09 (0.28-5.42)

G/A-A/A Obesity 3.31 (0.81-13.52) 3.93 (0.44-5.09)

rs2280205 Fasting plasma glucose (FPG)3

G/G Normal 1.00

G/G High FPG 3.65 (1.06-12.68) 4.45 (0.93-11.19)

G/A-A/A Normal 0.96(0.24-3.82) 1.25 (0.15-14.28)

G/A-A/A High FPG 12.05(1.99-17.95) 13.70(1.59-15.25)

rs2280205 Blood pressure (BP) 4

G/G Normal 1.00

G/G High BP 7.31 (0.48-8.24) 7.38 (0.85-9.42)

G/A-A/A Normal 2.20 (0.26-6.77) 3.68 (0.46-8.73)

G/A-A/A High BP 7.31 (0.46-8.64) 7.84 (0.18-9.87)

rs6820230 Obesity2

C/C Normal 1.00

C/C Obesity 1.15 (0.46-2.86) 0.89 (0.24-3.21)

C/T-T/T Normal 0.52 (0.88-3.05) 0.56 (0.46-6.87)

C/T-T/T Obesity 6.68 (0.81-9.16) 3.14 (0.24-4.65)
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Factors OR (95% CI) aOR (95% CI)

rs6820230 Fasting plasma glucose (FPG) 3

C/C Normal 1.00

C/C High FPG 4.88 (1.47-6.16) 7.47 (0.53-6.47)

C/T-T/T Normal 1.40 (0.20-9.81) 3.98 (0.22-7.04)

C/T-T/T High FPG 7.12 (1.18-13.04) 5.81(1.88-8.21)

rs6820230 Blood pressure (BP) 4

C/C Normal 1.00

C/C High BP 3.43 (0.15-7.78) 5.06 (0.78-9.58)

C/T-T/T Normal 1.54 (0.26-8.66) 4.27 (0.28-8.29)

C/T-T/T High BP 1.03 (0.11-6.58) 1.53 (0.19-4.68)

OR: crude odds ratio; Adjusted odds ratio (aOR) 1) obesity, high BP, hypertriglyceridemia and high FPG, 2) high FPG and 
hypertriglyceridemia; 3) obesity, high BP and hypertriglyceridemia; 4) obesity, high FPG and hypertriglyceridemia

Conflict of Interest: No conflicts of interest to 
declare.

Source of Funding: This study did not receive any 
funding.

Ethical Clearance: This study was approved by 
Khon Kaen University Ethics Committee for Human 
Research (No.HE612369).

Acknowledgement: We would like to thank Khon 
Kaen University for supporting this study. We also thank 
Dr. Sivaporn Wannaiampikul, for her help and support 
with data collection.

References
1.	 Kuo C-F, Grainge MJ, Zhang W, Doherty M. 

Global epidemiology of gout: prevalence, incidence 
and risk factors. Nat Rev Rheumatol. 2015; 11:649.

2.	 Liu R, Han C, Wu D, Xia X, Gu J, Guan H, et 
al. Prevalence of Hyperuricemia and Gout in 
Mainland China from 2000 to 2014: A Systematic 
Review and Meta-Analysis. Biomed Res Int. 
2015;762820(10):10.

3.	 Hurba O, Mancikova A, Krylov V, Pavlikova 
M, Pavelka K, Stiburkova B. Complex analysis 
of urate transporters SLC2A9, SLC22A12 and 
functional characterization of non-synonymous 
allelic variants of GLUT9 in the Czech population: 
no evidence of effect on hyperuricemia and gout. 
PLoS One. 2014;9(9).

4.	 Kottgen A, Albrecht E, Teumer A, Vitart V, 
Krumsiek J, Hundertmark C, et al. Genome-wide 

association analyses identify 18 new loci associated 
with serum urate concentrations. Nat Genet. 
2013;45(2):145-54.

5.	 Phipps-Green AJ, Merriman ME, Topless R, Altaf 
S, Montgomery GW, Franklin C, et al. Twenty-
eight loci that influence serum urate levels: 
analysis of association with gout. Ann Rheum Dis. 
2016;75(1):124-30.

6.	 Reginato AM, Mount DB, Yang I, Choi HK. The 
genetics of hyperuricaemia and gout. Nat Rev 
Rheumatol. 2012;8(10):610-21.

7.	 Roddy E, Choi H. Epidemiology of Gout. Rheum 
Dis Clin North Am. 2014;40(2):155-75.

8.	 Reginato AM, Mount DB, Yang I, Choi HK. The 
genetics of hyperuricaemia and gout. Nat Rev 
Rheumatol. 2012;8(10):610-21.

9.	 Matsuo H, Chiba T, Nagamori S, Nakayama 
A, Domoto H, Phetdee K, et al. Mutations in 
glucose transporter 9 gene SLC2A9 cause renal 
hypouricemia. Am J Hum Genet. 2008;83(6):744-
51.

10.	 Anzai N, Ichida K, Jutabha P, Kimura T, Babu E, 
Jin CJ, et al. Plasma urate level is directly regulated 
by a voltage-driven urate efflux transporter 
URATv1 (SLC2A9) in humans. J Biol Chem. 
2008;283(40):26834-8.

11.	 Hollis-Moffatt JE, Gow PJ, Harrison AA, Highton 
J, Jones PB, Stamp LK, et al. The SLC2A9 
nonsynonymous Arg265His variant and gout: 
evidence for a population-specific effect on 
severity. Arthritis Res Ther. 2011;13(3).



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2441

12.	 Nkeck JR, SingwéNgandeu M, Ama Moor V, 
Nkeck JP, Chedjou J-P, Ndoadoumgue AL, et 
al. Genetic analysis for rs2280205 (A>G) and 
rs2276961 (T>C) in SLC2A9 polymorphism for 
the susceptibility of gout in Cameroonians: a pilot 
study. BMC Res Notes. 2018;11(1):230-.

13.	 Roman YM, Culhane-Pera KA, Menk J, Straka RJ. 
Assessment of genetic polymorphisms associated 
with hyperuricemia or gout in the Hmong. Per 
Med. 2016;13(5):429-40.

14.	 Sun L, Zeng X, Yan C, Sun X, Gong X, Rao Y, 
et al. Crystal structure of a bacterial homologue 
of glucose transporters GLUT1-4. Nature. 
2012;490(7420):361-6.

15.	 Chisnall AJ. The role of SLC2A9 Variants in 
Hyperuricemia and Gout. University of Otago2014; 
Available from: http://hdl.handle.net/10523/5046.

16.	 McArdle PF, Parsa A, Chang YP, Weir MR, 
O’Connell JR, Mitchell BD, et al. Association of 
a common nonsynonymous variant in GLUT9 with 
serum uric acid levels in old order amish. Arthritis 
Rheum. 2008;58(9):2874-81.

17.	 Ragab G, Elshahaly M, Bardin T. Gout: An old 
disease in new perspective – A review. Int J Adv 
Res. 2017;8(5):495-511.

18.	 Kumar S, Gupta R, Suppiah R. Gout in women: 
differences in risk factors in young and older 
women. N Z Med J. 2012;125(1363):39-45.

19.	 Choi HK, Atkinson K, Karlson EW, Willett W, 
Curhan G. Purine-rich foods, dairy and protein 
intake and the risk of gout in men. N Engl J Med. 
2004;350(11):1093-103.

20.	 Choi HK, Curhan G. Soft drinks, fructose 
consumption and the risk of gout in men: prospective 
cohort study. BMJ. 2008;336(7639):309-12.

21.	 Cea Soriano L, Rothenbacher D, Choi HK, Garcia 
Rodriguez LA. Contemporary epidemiology of 
gout in the UK general population. Arthritis Res 
Ther. 2011;13(2).

22.	 Maynard JW, McAdams De Marco MA, Baer AN, 
Kottgen A, Folsom AR, Coresh J, et al. Incident 
gout in women and association with obesity in 
the Atherosclerosis Risk in Communities (ARIC) 
Study. Am J Med. 2012;125(7):8.

23.	 Bhole V, de Vera M, Rahman MM, Krishnan E, 
Choi H. Epidemiology of gout in women: Fifty-

two-year followup of a prospective cohort. Arthritis 
Rheum. 2010;62(4):1069-76.

24.	 Rothenbacher D, Primatesta P, Ferreira A, Cea-
Soriano L, Rodriguez LA. Frequency and risk factors 
of gout flares in a large population-based cohort of 
incident gout. J Rheumatol. 2011;50(5):973-81.

25.	 Facchini F, Chen YD, Hollenbeck CB, Reaven 
GM. Relationship between resistance to insulin-
mediated glucose uptake, urinary uric acid 
clearance and plasma uric acid concentration. Jama. 
1991;266(21):3008-11.

26.	 Muscelli E, Natali A, Bianchi S, Bigazzi R, 
Galvan AQ, Sironi AM, et al. Effect of insulin on 
renal sodium and uric acid handling in essential 
hypertension. Am J Hypertens. 1996;9(8):746-52.

27.	 Bardin T, Richette P. Definition of hyperuricemia 
and gouty conditions. CurrOpinRheumatol. 
2014;26(2):186-91.

28.	 Shan G. A note on exact conditional and 
unconditional tests for Hardy-Weinberg 
equilibrium. Hum Hered. 2013;76(1):10-7.

29.	 Kim YS, Kim Y, Park G, Kim SK, Choe JY, Park 
BL, et al. Genetic analysis of ABCG2 and SLC2A9 
gene polymorphisms in gouty arthritis in a Korean 
population. Korean J Intern Med. 2015;30(6):913-
20.

30.	 Matsuo H, Yamamoto K, Nakaoka H, Nakayama 
A, Sakiyama M, Chiba T, et al. Genome-wide 
association study of clinically defined gout identifies 
multiple risk loci and its association with clinical 
subtypes. Ann Rheum Dis. 2016;75(4):652-9.

31.	 Merriman TR, Dalbeth N. The genetic basis 
of hyperuricaemia and gout. Joint Bone Spine. 
2011;78(1):35-40.

32.	 Pan A, Teng GG, Yuan J-M, Koh W-P. Bidirectional 
Association between Diabetes and Gout: the 
Singapore Chinese Health Study. Sci Rep. 2016; 
6:25766.

33.	 Ruiz A, Gautschi I, Schild L, Bonny O. Human 
Mutations in SLC2A9 (Glut9) Affect Transport 
Capacity for Urate. Front Physiol. 2018; 9:476.

34.	 Enomoto A, Kimura H, Chairoungdua A, Shigeta Y, 
Jutabha P, Cha SH, et al. Molecular identification of 
a renal urate anion exchanger that regulates blood 
urate levels. Nature. 2002;417(6887):447-52.



2442  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Acute Infection Following Flood Disaster: 
An Example from Bojonegoro District, East Java, Indonesia

Mondastri Korib Sudaryo1, Besral1, Meidy F. Prameswari1, Helwiah Umniyati2, Debarati Guha-Sapir3

1Faculty of Public Health, Universitas Indonesia, Indonesia, 2Faculty of Dentistry,
YARSI University, Indonesia, 3University Catholic of the Louvain, Brussels, Belgium

Abstract
On December 27, 2007, huge flood inundated Bojonegoro district, Indonesia. Our study aims were to 
investigate occurrence and risk factors of acute infections following the Bojonegoro flood. This survey 
with multistage-cluster sampling studied 1016 flooded-household members, 1021 non-flooded members. 
Chi-square test and Cox multiple-regression model were used in the analysis. Half of flooded-household 
members experienced acute infections within 1 month after flood, predominantly dermatitis (prevalence 
rate: 20.4%), acute respiratory tract infection (19.1%), gastroenteritis (10.7%) and dengue hemorrhagic fever 
(0.7%). The prevalence rates of these infections were higher than official rates before flood. Age, household 
status, contact duration with flood water were significant risk factors of gastro-enteritis, while for acute 
respiratory infection, number of household member, age, contact duration with floodwater, socio-economic 
status, displacement duration were the significant predictors. Environmental disruption, poor hygiene and 
sanitation, displacement and evacuation may increase the likelihood of spreading acute infections following 
the flood.
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Introduction
Since 2006, Indonesia was in 4th rank of countries in 

the world most frequently hit by natural disasters. Most 
of the events were hydrological, predominantly flood.1.

On December 27, 2007, one of the most disastrous 
floods in Indonesia attacked Bojonegorodistrict in East 
Java province, after days of heavy rain and overf﻿lowing 
of the great river Bengawan Solo,inundating 60% of its 
sub-districts and displacing 229,000 people.2

Since 1966 until now, Bojonegoro, located in the 
downstream of Bengawan Soloriver, was frequently 

hit by floods due to ecologic and infrastructure factors 
such as overflowing of the river, poor drainage system, 
ecological destruction, lack of river capacity, etc.3,4 
Yet, there was little information about health impact, 
including occurrences of infections following flood. Our 
study was then aimed to investigate occurrence and risk 
factors of acute infections following the Bojonegoro 
flood.

Method
This cross-sectional study, done in 2008 in 

Bojonegoro district through multistage-cluster 
sampling,had selected randomly 25 villages from 167 
flooded villages and also 25 villages from 268 non-
flooded villages.

Among 25 flooded villages, we collected data 
from 245 randomly selected flooded households, with 
1,016 household members. Simultaneously, among 25 
non-flooded villages, we also collected data from 244 
randomly selected non-flooded households, with 1,021 
members.
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Respondents were heads of the households (or 
spouses) aged 18+ years old and/or had ever got married 
and signed informed consent. Standard pre-tested 
questionnaire was used in guided interview to elaborate 
socio-demographic profile, evacuation, displacement, 
environmental disruption, hygiene and sanitation, and 
acute infection (based on history, symptoms and signs, 
as diagnosed by physician).The prevalence rates after 
flood was compared with officially reported prevalence 
rates before flood in 2007 (from National Basic Health 
Survey) in Bojonegoro population.5 Prevalence Ratio 
(PR) with its 95%confidence interval (CI) were used to 
measure associations. Chi-square test and Cox regression 
model were applied.

Ethical clearance (letter No.62/KE/12/08) was 
obtained from Health Research Ethical Committee, 
Faculty of Public, Universitas Indonesia.

Results
Majority of respondents were males, adults aged 

20+, married, low educated and displaced. Flooded 
household members were commonly exposed with flood 
water for 90 minutes/day (table not shown).

Most flooded household members were displaced 
for 8 days and majority moved to relatives/friends/
neighbors’ houses and many moved to other villages. 
The flood,generally, reached 1-meter height inside house 
and lasted for 10 days. (Table 1).

Table 1. Flooding, Evacuation and Displacement

Variables
Flooded households (N=245)

n %
Displacement
No 59 24.1
Yes, displaced 186 75.9
Place of evacuation/displacement
Relative’s house 76 40.9
Friend’s/neighbor’s house 23 12.4
Public building (school, offices, mosque/church) 53 28.5
Tent/barrack 11 5.9
Other 23 12.4
Area of evacuation/displacement
Same village 110 59.1
Different village, same sub-district 37 19.9
Different sub-district, same district 28 15.1
Different district 11 5.9
Separation with household member during displacement (N = 186)
No 124 66.7
Yes 62 33.3

Flooded Household
Mean (SD) Range

Water level inside house (meter) (N=245) 1.0 (0.5) 0.10 – 2.5
Duration of flooding in house/yard(day) (N=245) 10.2 (6.6) 1 - 60
Duration of displacement (days) (N=186) 7.7 (3.6) 2 - 30

Comparison between proportions of flooded 
households having certain hygiene and sanitation 
conditions at moments before and after flood showed 
very significant differences (p-value<<0,05), such as 

decrease of using bored/spring water, increase of using 
bottled water/water supply (from government/agencies), 
increase of poor drinking water quality, increase of 
drinking raw (not-boiled) water, increase of defecating 
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in open places (e.g. garden, field, bushes, river and flood 
water), increase of throwing garbage to river/drain/ditch 
(table not shown).

About half of flooded-household members reported 
experiencing acute infectionsone month after flood 
occurrence. The predominant acute infections were 
skin infection/dermatitis (prevalence rate: 20.4%), acute 

respiratory-tract infection (ARI) (19.1%) and gastro-
enteritis (GE) (10.7%) (table not shown). The past 
prevalence rates of dermatitis, ARI, GE and Dengue 
hemorrhagic fever (DHF)within 1 month after flood were 
substantially higher (p-value<<0,05) than corresponding 
officially reported prevalence rates before flood (i.e. 
dermatitis: 0.7%; ARI: 16.2%; GE: 6.5%; DHF: 0.2%).5 
(Figure 1).

Figure 1. Prevalence Rates of Acute Infections among Bojonegoro Population

We found that age, household status and contact duration with flood water were significant predictors of GE. 
(Table 2)

Table 2. Important Predictors of Gastroenteritis, 1 Month after Flood,Using Cox Regression Model

Predictors β SE p-value PR (95% CI)
Age Group (Years) .000
0-5 1.733 .399 .000 5.7 (2.6 -- 12.4)
6-14 .887 .382 .020 2.4 (1.2 -- 5.1)
50+ .499 .235 .034 1.7 (1.1 -- 2.6)
15-49 1.0
Household status .002
Child 1.126 .322 .000 3.1 (1.6 -- 5.8)
Spouse .965 .334 .004 2.6 (1.4 -- 5.1)
Head 1.0
Contact duration with floodwater (minutes/day) .000
> 120 3.236 .495 .000 25.4 (9.6 -- 67.1)
31-120 3.247 .474 .000 25.7 (10.2 -- 65.1)
≤30 2.903 .480 .000 18.2 (7.1 -- 46.6)
0 1.0

β is regression model coefficient and SE is standard error.
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Concerning ARI, we found that the number of household members, age, contact duration with floodwater, social-
economic status, duration of displacement were significant predictors (Table 3).

Table 3. Important Predictors of Acute Respiratory Infection, 1 Month After Flood,Using Cox Regression 
Model

Predictors β SE p-value PR (95% CI)
Number of HH members -.173 .051 .001 0.84 (0.76 -- 0.93)
Age Group (Years) .000
0-5 1.093 .242 .000 3.0 (1.9 -- 4.8)
6-14 .487 .205 .017 1.6 (1.1 -- 2.4)
50+ .368 .183 .045 1.4 (1.0 -- 2.1)
15-49 1.0
Contact duration with floodwater (minutes/day) .008
> 120 1.314 .478 .006 3.7 (1.5 -- 9.5)
31-120 1.052 .471 .026 2.9 (1.1 -- 7.2)
≤30 .783 .466 .093 2.2 (0.9 -- 5.5)
0 1.0
Social-economic status .001
Low -.538 .184 .004 0.6 (0.4 -- 0.8)
Medium -.553 .174 .002 0.6 (0.4 -- 0.8)
High 1.0
Duration of displacement (days) .118
10-30 .415 .222 .062 1.5 (0.9 -- 2.3)
1-9 .371 .195 .057 1.5 (1.0 -- 2.1)
0 1.0

β is regression model coefficient and SE is standard error.

Discussion
Official reported that Bojonegoro flood submerged 

and damaged 16 sub-districts, 131 villages, 2.544 
hectares of rice fields, 15 health centers and displaced 
2,715 families/229.00 people and caused 8 deaths.2

Overflow of Bengawan Solo, the longest great 
river in Java Island, due to torrential rains and damage 
of dams,were essential factors resulting in huge 
flood. We found large proportion of house damages 
and disturbances of water and sanitation (especially 
concerning drinking water) and sewage system. 
Environmental disruption, poor hygiene and sanitation, 
displacement and evacuation may increase likelihood of 
spreading common acute infectious diseases leading to 
outbreak after flood.6–8

Official report (within 3 weeks of flooding period) of 
main infections was consistent with our finding, i.e. skin 
problems (12,089 cases), acute respiratory infection/

influenza (9,341 cases), myalgia (3,844), and diarrhea 
(2,492).2

The significant increase of prevalence rates of 
dermatitis, acute respiratory-tract infection (ARI), 
gastro-enteritis (GE) and Dengue hemorrhagic fever 
(DHF) occurred within 1 month after flood, as compared 
to official rates before flood suggests high likelihood of 
transmission/spreading of the four acute infections in 
Bojonegoro population, especially among displaced and 
evacuated.

Our finding demonstrated that children, especially 
the under-five, had the largest risk to experience GE 
and ARI after flood. Similarly, in Aceh province, after 
tsunami, children had higher odds to get acute diseases.9

Dermatitis/eczema and skin infections after flood 
were also reported by Vietnam and Taiwan studies.10,11 
Studies from Taiwan and Pakistan11,12 showed that 
skin infection, eye and GE, frequently occured during/
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after flood, because of exposure to contaminated water. 
During flood, pathogenic organism might be carried 
away by flood waters and introduced to the surface 
waters.11. Failure to wash and treat wounds (even minor 
wounds) with clean water may cause infection. Skin 
problems founded after 2004 tsunami were infections, 
infestations, fungal infections, including tinea corporis, 
eczemas and lacerations.13

The increased prevalence of ARI could be attributed 
to housing/shelter and environmental factors, e.g. 
displacement, overcrowding, and poor ventilation, 
poor sanitation, cold temperatures, and individual 
susceptibility.14–17. These factors existed during the 
Bojonegoro flood, especially during displacement in 
shelter. Our finding showed;experiencing some days of 
displacement gave 50% increasing risk to get ARI.

Pathogens, such as, virus (e.g. Rotavirus), 
bacteria(e.g. Vibrio Cholera, Salmonella enterica, 
Enterotoxigenic Escherichia Coli), and protozoa 
(e.g. Entamoeba Histolytica) may cause GE/diarrhea 
transmitting through drinking water contamination. 
Nevertheless, we did not examine the etiologic pathogens 
causing GE. When water purification and sewage 
disposal systems are disturbed or underground pipelines 
and storage tanks were damaged, sources of clean water 
might be contaminated by wastes leading to water-borne 
transmission of diarrhea/GE. The fecal-oral transmission, 
especially in crowded shelter, may further boost the 
spread of diarrhea/GE.12,18. Humid and hot environment 
may be in favor of the growth and reproduction of 
pathogenic bacteria of gastrointestis.19 This may explain 
the possible increase of GE prevalence during/after the 
Bojonegoro flood. Our finding underlined; the longer 
being exposed with flood water, the stronger the risk to 
experience GE. Flood study in 2007 in Anhui Province, 
China, demonstrated that longer duration of moderate 
flooding may cause greater risk and burdens of diarrhea 
than shorter duration of severe flooding.20 In Netherland 
exposed to floodwater was significantly associated GE 
and ARI.21 Many studies from many countries showing 
consistent associations between flood and diarrhea/
GEstrongly supported our finding.6,11,23–26,12,14–18,20,22,27 
Significant increase of proportion of not boiling water 
for drinking after flood, indicating poor access to clean 
drinking water, might have also contributed to this 
contamination. Host immunity, overcrowding and poor 
hygiene and sanitation might have played important role 
in this transmission dynamics.12,14,18

Increase of incidence or prevalence of mosquito-
borne diseases after rainfall or floods, were due to 
increasing breeding sites created by the puddle or filled 
container, especially when the drain is blocked or the 
water flow is stagnant.18,28,29 Positive effect of flood 
on the increase of DHF incidence, might particularly 
occurred in endemic areas of dengue fever.15

Our study limitation were difficulties to recall 
subject memories and having missing values in several 
variables.

We conclude that; 1) prevalence rates of dermatitis, 
ARI,GE and DHF increased substantially after flood;2) 
age, household status and duration of contact with flood 
water were the most important predictors for GE;3) 
number of household members, age, contact duration 
with flood water, social-economic status, duration of 
displacement were the most important determinants of 
ARI; 4) Environmental disruption, poor hygiene and 
sanitation, displacement and evacuation might increase 
the likelihood of spreading the infections after flood.

We recommend to, firstly, implement high standard 
management of displaced population, including quick 
restoration of environmental disruption, hygiene 
and water sanitation and sewage system, in order to 
prevent/minimize occurrence of predominant acute 
infections, after flood, like dermatitis, GE and ARI and 
DHF. Secondly,is to monitor and control effectively 
the spread of predominant acute infections in flood-
prone areas through strong routine and emergency 
surveillance system, including EWARS (early warning 
and alert response system). Specific intervention 
might be strengthened to prevent the spread of acute 
infections among under-five children in flood-prone 
areas, including achieving and maintaining very high 
immunization coverage (in accordance to national 
guideline) and improving their nutritional status.
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Abstract
Background: Preterm birth and low birth weight (LBW) are major determinants of child mortality. Like 
other developing countries, Bangladesh has been suffering for significant burden of preterm birth and LBW. 
Conclusive data on risk factors of these consequences should analyze to take preventive measures.

Aim: This study was to observe the effects of maternal socio-demographic and nutritional parameters 
on gestational age and birth weight. Materials and Method: A cross sectional data collected from 348 
mothers seek antenatal care in a low-cost hospital from September 2017 to February 2018.A pre structured 
questionnaire used to gather maternal information. Correlation analysis, analysis of variance (ANOVA) and 
logistic regression used to find potential determinants.

Results: The prevalence of the preterm birth and LBW was 8.1% and 25.2% respectively. Chances of LBW 
found higher in lower income mothers (OR=1.62; 95% CI: 1.004 to 2.62) and the probability of preterm 
birth was higher in lower preconception weighted women (OR = 2.08; 95% CI: 1.07 to 2.81).

Conclusion: Pregnancy nutrition and economic solvency can reduce the bad outcomes of mothers.
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Introduction
Preterm birth (before 37 weeks of gestation)remains 

a public health issue that causes high perinatal mortality 
and adult morbidity.1 Globally,early birth affects 10% 
of all pregnancies and costs yearly 1 million neonatal 
deaths.2 In addition, future cardiovascular diseases and 

stroke are thought to be associated with preterm birth.3,4 
Identification of its causes should be in priority to 
frame preventive strategies. Unfortunately,risk factors 
of preterm birthis not still identified in this setting, 
although thought to be multifactorial and diverge with 
settings in general.5,6 Reports showed 45–50% of causes 
of premature birth were unexplained.6,7,8

Like preterm birth, LBW (<2500 gm birth weight) 
is another indicator of child’s susceptibility to diseases 
and survivalability.9,10,11 In 2015, 20.5 million global 
newborns, approximately 14.6 % of total births, were 
LBW.10 About half of world under weighted kids have 
born in South Asia .9,10 National survey 2015 showed 
22.5% LBW in Bangladesh.12 Maternal demographic 
factors and nutrition are well reported risk factors of 
LBW including young maternal age 13,14. The predictors 
of LBW is still too well-studied in this study area.
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National study 2011 expressed most noteworthy 
recurrence (23%) of low birth weight found at 
Chattogram division.15 Many people from rural 
surroundings move to the city and lead lower class life 
in slums. They usually took antenatal care from low-
cost maternity clinics. According to existing literature, 
only one hospital-based study conducted in this setting 
which used only MUAC as hypothesized predictors of 
birth size.16 In Bangladesh, LBW prevalence was about 
27% of which about 84% were small for gestational age 
and the rests of 16% were preterm.17 The other possible 
determinants could be contributed to the detrimental 
outcome. Understanding on the prevalence of preterm 
birth and LBW and its potential risk factors would be 
the key for developing and designing interventions to 
reduce the events of LBW and premature birth.

Materials and Method
Study setting and design: Three antenatal care 

(ANC) centers providing low cost services were 
selected to collect information from Chattogram 
city, the southeastern part of Bangladesh,beside the 
Karnaphuli River, and 265 km away from the capital 
Dhaka, Bangladesh by car. A total of 400 women, 29 
to 40 weeks of pregnancy, selected randomly from 
ANC registrar book and invited to participate the study 
after informing the purpose of the study, confidentiality 
maintain and no harmful of them. After willingness 384 
participants enrolled in this study.

Sample size determination: Single population 
proportion test of significance used to calculate sample 
size. A previous study of LBW prevalence used as a 
prior information.18 Taking probability of LBW (p) 
20%, margin of error (m) 4%, Zvalue 1.96 at 5% level 
of significance, we calculated 384 sample size to achieve 
80% power of the test from the following formula.

Ethical Consideration: The study follows the 
Helsinki declaration ethical rules of 1964 and permission 
was taken from respective authority before commencing 
the study with approval no. 01/09/2015_01. Written 
inform consent was taken from every participant before 
providing necessary information with assuring the 
concealment of their personal materials.

Study Variables: We collected data on socio-
demographic of pregnant women, gestational age, 
mother’s age, mother’s age at married, mother’s 

education, maternal height, pre-pregnancy weight, family 
income, maternal parity, and nutritional parameters 
including mid-upper arm circumference (MUAC), body 
mass index (BMI), and hemoglobin (Hb).

Maternal anthropometric measures: Maternal 
height and preconception weight were recorded. Height 
was categorized as ≤ 150 cm and >150 cm and weight 
as ≤ 40 kg and > 40 kg.10 Body mass index (BMI) 
was calculated by  and 
categorized as according to WHO classification: under 
normal (<18.5 kg/m2), normal weight (18.5–24.9 kg/
m2) and overweight (≥ 25 kg/m2).19 Mid upper arm 
circumference measured by scale and categorized as <24 
cm and ≥ 24 cm.20

Maternal and newborn factors: Maternal birth 
order or parity was collected, the mother who has no 
live birth named as first birth, who has one live birth 
before titled as second birth and two live birth before 
categorized as third or higher birth and perinatal factors 
such as birth weight and gestational age were collected 
from clinic antenatal care registrar book. A child with 
birth weight < 2500 g as low birth weight (LBW) and ≥ 
2500 g considered as normal birth weight (NBW).9 If the 
gestation was < 37 weeks at birth categorized as preterm 
birth and ≥ 37 weeks as term birth.21

Statistical Analysis: Descriptive measures 
and statistical tests were performed formaternal 
anthropometric and maternal factors. Pearson correlation 
analysis and multiple logistic regression analysis 
was performed to identify the degree of intensity and 
observed the strength of association between LBW and 
preterm birth and each of variables and it was expressed 
as odds ratio (OR) with 95% confidence interval. Data 
were analyzed using SAS version 9.3 and 0.05% level of 
significance was considered.

Results
Maternal and newborn characteristics outcome are 

shown in table 1. The mean age of respondents was 23.77 
years and nearly half of them 185 (48.1%)had 8 years 
of education. Over half of mothers’ 197 (51.2%) family 
monthly earned ten thousand taka or less. The first-born 
babies were 212 (60.92%) and multiparous women 
were 173 (49.71%) ranged from 1 to 3. The average 
gestational age was 38.71 weeks with range between 26 
and 44 weeks. The birth weight ranged between 900 to 
4000 gm with average was 2728.28 gm. The prevalence 
of LBW was 25.2% and preterm birth was 8.1%.
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Table 1: Descriptive statistics of mothers and newborns in an ANC hospital,Bangladesh

Parameters Mean (SD) or N (%) Range
Mothers
Age (years) 23.77 (3.65) 17 to 36
Height (cm) 1152.45 (5.11) 138 to 165
Weight (kg) 49.85 (9.27) 31 to 90
BMI (kg/m2) 21.41 (3.62) 13.01 to 35.16
MUAC (cm) 25.86 (2.68) 18.5 to 35
Family income (Tk) 15277.71 (12605.89) 4000 to 80000
Newborns
Gestational age (weeks) 38.71 (2.32) 26 to 44
Birth weight (gm) 2728.28 (547.65) 900 to 4000
LBW (<2500 gm) 97 (25.2%) -
Preterm birth (<37 weeks) 31 (8.1%) -

The Pearson correlation coefficients between 
maternal characteristics, gestational age and birth weight 
are given in table 2. All maternal characteristics were 

not correlated with gestational age. On the contrary, all 
maternal characteristics were significantly positively 
correlated with birth weight except age of the participant.

Table 2: Correlation coefficients of maternal characteristics with GA and BW

Maternal Characteristics Gestational Age Birth Weight
Age -0.027 (P = 0.595) 0.085 (P=0.097)
Height 0.033 (P = 0.515) 0.146 (P=0.004)
Preconception weight 0.019 (P = 0.714) 0.188 (P < 0.001)
MUAC 0.015 (P = 0.775) 0.199 (P< 0.001)
BMI 0.012 (P = 0.822) 0.151 (P = 0.003)

The effect of birth order, education and family 
income on gestational age and birth weight are given in 
table 3. Increasing birth order with increased birth weight 
significantly (p=0.031) as shown in table 3. Gestational 
age was not significantly associated with birth order. The 
low birth weight rate was decreasing as with increasing 

birth order but not significant. The number of years 
of education had no statistically significant effect on 
gestational age but had significant effect on birth weight. 
Family income had no statistically significant effect on 
gestational age but had significant effect on birth weight 
(P=0.037).

Table 3: Effect of education, family income and birth order on GA and BW

Parameters Gestational age P-value Birth weight P--value
Level of education
0 to 8 years 38.88 (2.36) 0.130 2654.43 (519.16) 0.026
9 to 12 years 38.68 (2.35) 2753.43 (559.33)
>12 Years 38.03 (1.95) 2897.94 (512.61)
Family Income
≤ 10000 tk 38.59 (2.44) 0.296 2675(547.05) 0.037
10001 to 20000 tk 38.98 (2.13) 2648.80 (496.77)
>20000 tk Years 38.55 (2.31) 2850.8 (532.47)



2452  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Parameters Gestational age P-value Birth weight P--value
Birth Order
First birth 38.67 (2.46) 0.933 2634.14 (549.81) 0.031
Second birth 38.77 (2.27) 2789.12 (500.84)
Third birth 38.77 (2.27) 2704.34 (501.23)

Parameter estimates of logistic regression analysis 
of preterm birth was given in table 4. A multiple 
logistic regression conducted with saturated model. 
The likelihood ratio test suggest that the model 
contains the parameter age, BMI and preconception 
weight (Chi-square=10.85 and p value=0.03). And the 

model correctly fits which confirmed by Hosmer and 
Leme show goodness of fit test (Chi-square= 1.73 and 
p value=0.94). Only preconception weight was the 
statistically significant. The probability of preterm birth 
was 2.08 times higher for the preconception weight less 
than or equal to 40 kg as compared to greater than 40 kg.

Table 4: Multiple logistic regression analysis of risk factors for preterm birth

Parameter Odds Ratio (OR) 95% CI P value
Age (Years)
≤ 24 2.113 0.884 to 5.051 0.0924
> 24 - - -
Body mass index (kg/m2)
Underweight 3.413 0.924 to 12.601 0.0964
Overweight 1.112 0.392 to 3.157 0.4093
Normal - - -
Preconception Weight
≤ 40 kg 2.08 1.067 to 2.805 0.0214
> 40 kg - - -

Parameter estimates of logistic regression analysis 
of LBW given in table 5. A multiple logistic regression 
was conducted with saturated model. The likelihood ratio 
test suggest that the model contains the parameter family 
income and body mass index (BMI) (Chi-square=8.54 
and p value=0.03). And the model correctly fits which 
confirmed by Hosmer and Leme show goodness of fit 

test (Chi-square=0.89 and p value=0.93). Family income 
had the significant effect on LBW. The participant whose 
family income less than or equal to ten thousand taka 
the probability of having LBW was 1.622 times higher 
compared to family income greater than ten thousand 
taka.

Table 5: Multiple logistic regression analysis of risk factors for LBW

Parameter Odds Ratio (OR) 95% CI P value
Family income (BDT)
≤ 10000 1.622 1.004 to 2.619 0.048
> 10000 - - -
Body mass index (kg/m2)
Underweight 1.077 0.642 to 1.940 0.1696
Overweight 0.541 0.245 to 1.150 0.0789
Normal - - -
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Discussion
This study investigates the prevalence and risk 

factors of gestational age and birth weight. We found 
8.1% preterm birth and 25.2% LBW in the study 
population. And, the prepregnancy weight associated 
with preterm birth and family economy was significant 
for LBW.

The rate of premature birth in our research was in 
lines of Kader and Tripathi who found 10.79% babies 
were premature in Matlab, Bangladesh.22 In the cultural 
context of Bangladesh, premature birth is difficult 
to identify, as women do not identify themselves as 
pregnant unless they are certain that they will be maintain 
their pregnancy.12

The prevalence of LBW varies widely across region 
and found 26.4 % during 2015 in Southern Asia.10 We 
found over quarter of total women deliver LBW babies 
which was similar to NLBWS in 2015 which found 
22.6%.14 Another study found LBW rate was 29% in 
urban area.23 But this rate is fluctuating due to study area 
and sample size. Overall, this rate is ranging from 20% 
to 36% as ever seen in Bangladesh.18,22

The etiology of preterm birth has been a major 
concern. Preconception weight was the determinant of 
preterm birth in this study. The possibility of preterm 
birth was increased if pre-pregnancy weight was ≤ 40 
kg. Kosa et al. also showed that premature birth was 
generally associated with low maternal pre-pregnancy 
weight.24

Handsome family income is a sound strength to 
manage every corner of the expenses of family. In this 
study family income had a significant effect on birth 
weight. The probability of having LBW was 1.62 times 
higher for the family income less than or equal to ten 
thousand taka. Britto et al. reported that mother of lower 
family income almost twice times higher to give LBW 
babies.25 This research is not free from limitations. Only 
three clinic considered for data collection, so this result 
was not generalizable. To generalize the result, need to 
include more clinic and government hospital.

Conclusion
Preterm birth (PB) and LBW are the multifactorial 

issue in obstetrics. Even with technological improvements 
in the health care system, PB and LBW still remains a 
major concern for health officials. Child morbidity and 
mortality are associated with preterm birth and LBW. 

Also, some adulthood diseases are consequences 
of preterm birth and child malnutrition. Authorities 
have tried to reduce the burden this morbidity. This 
investigation found significant rates of preterm birth and 
LBW in study population. Pre-pregnancy weight and 
family income was two respective determinants. Proper 
pre pregnancy diets and economic security may reduce 
the vulnerable situations in the study area.
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Abstract
Objective: The objectives of this study were to evaluate the effectiveness of a participatory health promotion 
program for elderly with non-communicable diseases (NCDs) in municipalities, Thailand.

Methodology: This experimental study was conducted among elderly who suffering from diabetes and/
or hypertension. The total samples of 84 of elderly with NCDs, of which 40 patients from 2 health centers 
were randomly allocated to the experimental group, whereas 44 from other 2 health centers were randomly 
allocated to a control group. Data were collected at baseline and 3 months after the implementation of a 
participatory health promotion program. The analysis of co-variance (ANCOVA) were used to determine 
effectiveness of the health promotion program.

Results: The results indicated an effectiveness of the participatory health promotion program. After adjusting 
the baseline and controlling other covariates, the experimental group demonstrated improving of outcomes 
including reduced triglyceride(adjusted mean different = -32.15, 95% CI: -57.28 to -7.02)and increased 
HDL (adjusted mean different = 4.01, 95%CI: 1.11 to 6.89).

Keywords:  Elderly health care, Municipality, Non-communicable disease, Participatory health promotion 
program, Self-management.
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Introduction
The most common diseases among elderly in 

Thailand were hypertension, diabetes, arthritis/
degeneration, emphysema, cardiovascular diseases, 
myocardial infarction, and paralysis1. More than 
60% and 10% of the elderly aged 80 years old and 
over suffering with high blood pressure and diabetes, 
respectively. About 56% of the elderly reported that 
they had chronic diseases such as diabetes, high blood 

pressure. 37% of males and 42% of females elderly 
reported of having 2 or more chronic diseases1-3. 
Regarding social problems, it was found that the rate 
of dependency of the elderly population towards 100 
working people was 25.4 people in 2016 and expected 
that in 2027 and 2137 the rates will increase to 40.4 
people and 54.95 people respectively. While 10% of the 
elderly living alone in the municipality1, 4. The policy 
recommendations were to increase the effectiveness 
of health promotion and disease prevention in the 
elderly, especially the on diabetes, hypertension, falls 
and mental health. We should enhance the role of local 
administrative organizations in developing a seamless 
health service system in the context of the area1, 5.

Thailand has been in the process of rapid 
urbanization. A municipality is a local administrative 
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organization which responsible for managing 
development in its area. One of its authority and duties is 
to promote the development of women, children, youth, 
the elderly and the disabled. Nonthaburi Municipality 
locates in the vicinity of Bangkok. The total population 
is 255,315 people, with 149,383 households6, of which 
21.8 % were the elderly population7. NCDs especially 
hypertension and diabetes, were found among more 
than 80% of these elderlies. Both ddiseases common 
risk factor: overweight, hypelipidemic, inappropriate 
health behaviors especially dietary, exercise, stress 
management, and taking medications as prescribed by 
the doctor. It was recommended that self-care for the 
elderly with chronic health problems should focus on 
maximizing independence, vigor, and life satisfaction. 
Health promotion in this population is vital to prevent 
complications and decrease risks that reduce life quality8, 

9. In addition, an effective health promotion model should 
be relevant with the environmental and economic context 
with create a balance between the need to use resources 
for health development and other developments8. The 
NCDs policy in 2017 of the Ministry of Public Health 
states thatthose with hypertension and diabetes must be 
able to control the diseases.One important measure to 
achieve that goal is community participation10.

Nonthaburi Municipality has 6 public health centers 
providing health promotion services, disease prevention, 
medical treatment, and rehabilitation.There are unclear 
system and network between the community and public 
health centers for promoting self-care of these patients7. 
There were limited roles of patients to plan and set goals 
for their self-care with medical personnel. The health 
personnel team need to develop skills in health behavior 
modification. There were recommended thatincreasing 
supports for patients to take care of themselves together 
with the participation of the community would result in 
the reduction and prevention of risks thatlead to better 
health outcomes of the patients. Therefore, this study 
aimed to evaluate the effectiveness of the developed 
health promotion program for elderly with NCDs.

Objective: To evaluate the effectiveness of the 
participatory health promotion program in improving 
health outcome of elderly with NCDs in municipalities, 
Thailand.

Method
This experimental study was conducted among 

elderly who suffering from diabetes and/or hypertension. 

The sample size was calculated with the G* Power 
program11. When assigned effect size at 0.5512 alpha 
at 0.05 and power of test at 0.80 with on tail test, a 
sample size of the experimental and control group 
were 42 people in each group. In order to prevent the 
loss of samples, therefore, it was added to each group 
of 45 people, including a sample group of 90 people. 
Inclusion criteria were people aged 60-80 years old 
who were diagnosed with hypertension and/or diabetes 
by physician, able to communicate with researcher, 
voluntarily participate in the study and could be followed 
for 12 weeks. The study samples were45 elderly with 
HT and/or DM who were randomly selected from 2 
health center to an experimental group and another 45 
patients who were randomly selected from other 2 health 
centers to acontrol group. After baseline data collection 
the experimental group received an intervention which 
was a health promotion program developed from the 
contribution of stakeholders and the suggestion of 
experts as an empowerment learning process, focused on 
how to help patients become more knowledgeable and 
take control over their bodies, disease, and treatment. 
The program initiated with building relationships with 
the elderly, learning about diabetes and hypertension, 
risk level, sharing self-care experience and determining 
alternatives for behaviour modification, dietary for 
diabetes and hypertension patients, forming a team for 
peer-assisted, setting self-care goals, making the next 
appointment. It aimed to inspire, inform, support and 
facilitate their efforts to identify and attain their own 
goals. The health record book was used for an individual 
to record their health data, learning, goals setting and 
planning for self-care, appointment, and having essential 
health knowledge. Instruments were a structured 
questionnaire, physical checkup and laboratory tests. 
The total samples who were completed data at the 12 
weeks were 84 participants, 40 in the experimental 
group and 44 in the control group.

Both descriptive and inferential statistic were 
used for data analysis. Categorical data were analyzed 
presenting frequency distribution and percentage. 
Means, standard deviations, medians were analyzed for 
continuous data.An intention-to-treat protocol was used 
to determine the effectiveness of the participatory health 
promotion program. Mean different with adjusted based 
line between the experimental and control groups were 
analyzed by the analysis of covariance (ANCOVA) 
presenting adjusted mean difference and 95% CI of the 
outcome variables.
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Results
Demographic and Socioeconomic Characteristics 

of Elderly with NCD: There was a total of 84 
participants that completed the study protocol,of which 
40 participants were in the experimental group whereas 
there were 44 in the control group. Majority of the 
elderly in control group were female (51.5%), married 
(68.1%) with the average age of 68.2 ± 5.44 years old. 
In the experimental group 72.5% were females, married 
(45.0%) with the average age of 68.9 ± 5.39 years old. 
More than half of both groups finished primary education 
(61.4% in control) and (52.5% in experiment). Most of 
them were unemployed/housewife (control =62.8%) 
and (experiment = 60.0%). The median monthly income 

of the control group was 12,000 Baht (min: 600, max: 
40,000), which not much different with that of the 
experimentalgroup of 11,000 Baht (min: 600, max: 
100,000).

Effectiveness of the participatory health 
promotion program for elderly with NCDs: After 3 
months, the ANCOVA showed that the mean difference 
after adjusting the baseline data between control group 
and experimental groups of Triglyceride was reduced. 
In addition, HDL was increased when controlling 
age, gender, occupation, income, and economic status 
(Table 1).

Table 1: Effectiveness of the Participatory Health Promotion Program for Elderly with NCDs

Variables
Control (n=44) Experimental (n=40) Experimental comparison

Mean (S.D) Mean Change 
from Baseline Mean (S.D) Mean Change 

from Baseline
Adjusted mean 

difference (95%CI) P-value

Triglyceride
Baseline 119.32(52.08) - 153.30(76.63) - - -
3 months 144.84(49.17) 20.94 121.30(66.20) -39.33 -32.15(-57.28 to -7.02) 0.013
HDL
Baseline 53.93(14.34) - 52.02(15.42) - - -
3 months 51.00(11.37) -2.82 53.50(12.00) 1.36 4.01(1.11 to 6.89) 0.007
Cholesterol
Baseline 202.50(36.09) - 208.87(46.32) - - -
3 months 196.43(58.39) -1.80 196.15(40.58) -13.72 -10.77(-31.40 to 9.85) 0.301
LDL
Baseline 124.60(29.40) - 133.04(58.35) - - -
3 months 126.90(47.06) 4.08 118.44(36.40) -15.47 -14.00(-32.88 to 4.87) 0.143
HbA1c
Baseline 6.40(0.98) - 6.34(0.79) - - -
3 months 6.15(0.81) -0.25 6.21(0.81) -0.11 0.01(-0.11 to 0.32) 0.349
Fasting plasma glucose
Baseline 118.36(19.59) - 119.52(32.09) - - -
3 months 104.88(30.60) -13.46 107.50(29.31) -10.84 2.45(-8.96 to13.86) 0.669
BMI
Baseline 25.29(2.97) - 25.02(2.99) - - -
3 months 25.26(2.88) 0.06 24.94(2.97) -0.12 - 0.26(-0.82 to 0.29) 0.345
Waist Circumference
Baseline 90.23(13.52) - 87.23(9.16) - - -
3 months 90.01(7.16) 0.52 87.01(8.66) 0.10 -1.92(-5.26 to1.42) 0.256
Systolic Blood Pressure
Baseline 132.79(17.52) - 137.17(16.15) - - -
3 months 139.18(20.26) 7.78 135.07(16.39) -4.03 -6.15(-15.50 to 3.19) 0.193
Diastolic blood pressure
Baseline 72.86 (8.21) - 73.45 (9.22) - - -
3 months 78.70 (12.79) 6.43 77.77 (9.67) 4.15 -0.37(-6.21 to 5.46) 0.898
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Discussion
The result indicated that the participatory health 

promotion program for elderly with NCD could help 
reduced Triglyceride and increased HDL after 3 months 
implementation. This result was similar to the finding 
from a study on the effects of a self-management 
support program for Thai people diagnosed with 
metabolic syndrome which found that swing arm 
exercise reduce of triglyceride and HDL. This could 
be due to the effectiveness of this health promotion 
program which included activities focused on how to 
help patients become more knowledgeable and take 
control over their bodies, disease, and treatment. This 
participatory health promotion program was in line 
with the suggested guideline from Foundation for 
Gerontology Research and Development Institute which 
stated that patients should be considered as patience 
center care by increasing the support them to be able 
to perform self-care management in the community as 
well as focusing on skill care development practices, 
sharing experience and lifelong learning1,13. Moreover, 
the support from local administration organization for 
budget on laboratory test and engaging in mobilization 
processes also influence the success of the program14, 15. 
This health promotion program was designed to improve 
participating and context of the areas16-18.

This study found no significant difference 
between the experimental and control groups in BMI, 
systolic blood pressure, diastolic blood pressure, waist 
circumference, HbA1C, cholesterol LDL. It was contrast 
with the results of the holistic health promotion program 
of the elderly 19 reported that the experimental group 
had significantly improvement on physical activity and 
exercise, BP, flexibility of shoulder, VO2max and QOL 
and BMI as well. This reason could due to difference of 
self-care behaviors as well as the different in evaluation 
criteria. The dietary habits also vary therefore it affected 
on BMI change as well as sugar level and HBA1C.

Conclusion
The participatory health promotion program could 

help improve some help outcomes of elderly with NCD 
in the municipality areas. The participatory health 
promotion program for elderly with NCD focusing on 
the empowerment learning process and promoting self-
management are effective to improve self-efficacy, 
self-care behavior, physical fitness, physical and mental 
health of the elderly. The municipality should continue 
with this program for the elderly as well as let them 

reflect and set their own gals and strategies to improve 
their health behavior to achieve the preferable health 
outcomes.
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Abstract
Waste collectors usually expose to several occupational health and safety risks which may affect their 
health and wellbeing. Health literacy might help reducing occupational harms. Our aims were to assess 
the health statusand to determine the influence of health literacy (HL) and occupational health and safety 
(OHS) factors on quality of life (QOL) of local administration organization waste collectors in Thailand. 
This cross-sectional study was conducted among 529 participants who were recruited by using a multistage 
random sampling from local administration organizations in 4 provinces of the Northeast of Thailand. A self-
administered structured questionnaire was used to assess OHS factors, HL, socioeconomic status (SES) and 
QOL. The Generalized Linear Mixed Model (GLMM) was used to determine the association between OHS, 
HL and QOL when controlling for other covariates. 62.95% of the participants reports as had good health 
status. However, 51.04% had musculoskeletal disorders (MSDs), 36.37% had work related injuries and 
20.04% had chronic disease. Only 42.53% had adequate to excellence level of HL and the same proportion 
had good QOL. The GLMM analysis indicated factors that were significantly associated with good quality 
of life when controlling the effect of regions of municipal waste collectors in the Northeast of Thailand were: 
did not have MSDs, had adequate to excellence levels of health literacy, had low level of stress related with 
social support on work, had higher level of education, had high level of knowledge on garbage collection 
work, had low stress related with job security. Less than half of municipal waste collection workers had 
good QOL. HL, free from MSDs, knowledge about waste collection, low levels of stress on job security, and 
social support on job had influence on QOL as well as educational attainment.
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Introduction
Municipal waste collection is a job involves a 

variety of physical, chemical, and biological hazards1. 
The duties of waste collectors usually include picking-
up waste from points of production, emptying waste 

collecting containers onto trucks, and delivering the 
waste to disposal and processing facilities. The waste 
collection jobs are frequently lifting, carrying, pushing, 
and pulling of heavy objects1,2 which put them at 
high risk of musculoskeletal disorders (MSDs).Other 
common injuries are fractures, ocular trauma, and 
bites, and diseases include skin and gastrointestinal 
disorders. Besides the recurrent heavy physical activity, 
waste collectors are also exposed to bacteria, fungus, 
endotoxins, dioxins, dust, allergens, irritant inhalants, 
mutagens vehicle exhaust, atmospheric conditions, 
noise, and psychological stress. Waste collectors can 
be protected by using safety procedures on and around 
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garbage trucks and with personal protective equipment. 
However, many of them are not usually use the protective 
equipment1. These physical and psychological health 
problems have impact on their quality of life. WHO 
defines Quality of Life as an individual’s perception 
of their position in life in the context of the culture 
and value systems in which they live and in relation to 
their goals, expectations, standards and concerns. It is a 
broad ranging concept affected in a complex way by the 
person’s physical health, psychological state, personal 
beliefs, social relationships and their relationship to 
salient features of their environment3. Health literacy 
might help reducing occupational harms, health literacy 
isthe degree to which individuals have the capacity to 
obtain, process and understand basic health information 
and services need to make appropriate health decisions4,5.

There have been increasing trends of occupational 
health and safety, as the result the inability to work or 
absenteeism from work are increasing, for instance 22% 
of worker were absent from the job due to abnormalities 
in the skeletal and musculoskeletal system6. Moreover, 
among the employees with daily hiring, the frequency 
of taking leave or absence from work which resulted in 
terminating their jobs, making them shortage of incomes 
to support families7. The impact of occupational health 
and safety problems caused terminated job or fired 
from job which influence on the quality of life. Many 
previous studies conducted on the relationship between 
health literacy, occupational health and safety problems 
with the quality of life of people in various occupations 
except waste collectors. In theNortheast of Thailand, 
the biggest region, there are no comprehensive study 
on quality of life among this group. This study aimed 
to assess the health status and the relationships of 
health literacy (HL) and occupational health and safety 
(OHS) problems, with quality of life (QOL) of local 
administration organization waste collectors in Thailand.

Material and Method
Study Design: This cross-sectional study was 

conducted among 529 participants who were recruited 
by using a multistage random sampling from local 
administration organizations in4 provinces of the 
Northeast of Thailand, including Udonthani, Nakhon 
Ratchasima, KhonKaen, Mahasarakham provinces. The 
inclusion criteria were, municipal waste collectors, who 
were working in the sanitation department for at least 
one-year work experience and willing to cooperated. 

Workers who had underlying conditions including 
osteoporosis, osteoarthritis, myasthenia gravis, SLE, 
gout, systematic inflammation, nerve injury, a history 
of MSDs due to injuries, psychological disorders were 
excluded. A self-administered structured questionnaire 
was used to assess OHS, HL, socioeconomic status 
(SES) and QOL.

Data Analysis: A simple logistic regression was 
used to identify individual the association between 
each independent variable and weight loss products 
use. The independent factors that had p-value <0.25. 
were processed to a multivariable analysis using the 
generalized linear mixed model (GLMM) to identify 
the association between OHS, HL and QOL when 
controlling the effect of other covariates, of which 4 
provinces were selected to include as random effects. 
The magnitude of association was presented as adjusted 
odds ratio (Adj.OR), 95% confidence interval (CI) and 
p-value <0.05 as statistically significant level.

Results
Among a total of 529 municipal waste collectors, 

all males with the average age 42.50years old. Nearly 
70% was married and more than half was a head of his 
family. Their average monthly income was 10,399.38 
Baht and almost 60% was in-debt. Around 70% of them 
was temporary workers. Most of them were smoking 
(70.13%) and consuming alcohol (84.88%). Most of 
them report having had adequate physical activity 
(62.19%) and had no sleep problems (70.80%). The 
average working experiences was around 10 years, and 
the average daily working hours was 7hours per day. 
Almost 60% of them had low to moderate levels of 
knowledge on garbage collection work. However, more 
than 70% of them had moderate levelsof attitude related 
to garbage collection work. For health literacy, nearly 
half of them had adequate and excellent levels of health 
literacy.

Most of the participants reported as having good 
health status (62.95%). Almost a quarter (24.38%) were 
overweight and as high as (35.35%) were obese. Around 
20% had chronic diseases (hypertension, diabetes, 
allergy, asthma CVD, peptic ulcer), 36.67 % had work 
related injuries, and 51.04% suffering MSDs. Less than 
half of the municipal waste collectors in the Northeast of 
Thailand had good QOL 42.53%. Majority of them had 
fair QOL (56.90%) (Table 1).
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Table 1: Number and percentage of Quality of Life (QOL) of Municipal Waste Collectors in the Northeast 
of Thailand (n=529)

QOL Number Percent 95% CI
Poor level (26-60 scores) 3 0.57 0.18-1.75
Fair level (61-95 scores) 301 56.90 52.63-61.07
Good level (96-130 scores) 225 42.53 38.37-46.80

The GLMM indicated six factors that were 
significantly associated with good quality of life among 
municipal waste collectors in the Northeast of Thailand. 
These factors were; did not have MSDs (adj.OR 2.72, 
95% CI=1.83-4.05), had adequate and excellence levels 
health literacy (adj.OR 2.26, 95% CI=1.53–3.33), had 
low level stress related with social support on work 

(adj.OR 2.34, 95% CI=1.53–3.58), had higher level of 
education (adj.OR 1.95, 95% CI=1.31–2.91), had high 
level of knowledge on garbage collection work (adj.OR 
1.56, 95% CI=1.05–2.32), had low level of stress related 
with job security (adj.OR 1.56, 95% CI=1.06–2.30), 
when controlling the effect of regions (Table 2).

Table 2: The Multi variable Analysis of Factors Associated with Quality of Life among Municipal Waste 
Collectors in the Northeast of Thailand using the GLMM, a Model Presenting Odds Ratios, Adjusted Odds 

Ratios, 95% CI and P-value. (n = 529)

Factors Number % Good QOL Crude OR Adjusted OR 95%CI p-value
Musculoskeletal disorders (MSDs) <0.001
Yes 270 31.85 1 1
No 259 53.67 2.45 2.72 1.83-4.05
Health Literacy
Inadequate - problematic 304 33.22 1 1 <0.001
Adequate - Excellence 225 55.11 2.50 2.26 1.53–3.33
Work related stress with social support <0.001
Moderate-High 172 27.33 1 1
Low 357 49.86 2.69 2.34 1.53–3.58
Education 0.001
Lower education 280 37.86 1 1
Higher education 249 47.79 1.56 1.95 1.31–2.91
Knowledge on garbage collection work 0.028
Low–Moderate 338 39.05 1 1
High 191 48.69 1.41 1.56 1.05–2.32
Work related stress with job security 0.024
Moderate-High 226 37.61 1 1
Low 303 46.20 1.46 1.56 1.06–2.30

Discussion
Less than half of municipal waste collectors in the 

Northeast of Thailand had good QOL (42.53%). This 
might explain by the multivariable analysis identified 6 
factors that have influence on having good QOL of the 
municipal waste collectors. The finding from this study 

was in line with a study of the quality of life of Thai 
workers in a dyeing factory in 5 provinces near Bangkok 
reported that 50.9% of the worker had average level of 
quality of life and 49.1% were at good level8. However, 
it was not consistent with a study in China which was 
conducted among construction workers, found that 
67.50% of them had low quality of life9. The reasons 
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for different result might due to the different in social 
and economic conditions of China and Thailand as well 
as job characteristics and work environments as well as 
HL,knowledge, attitude and stress.

This present study illustrated that more than half 
of the participants had MSDs (51.04%), 36.37% had 
work related injuries and 20.04% had chronic disease. 
These findings were similar to the results of a study 
in Northwest Ethiopia among rubbish cleaners 2015, 
indicated that 34.3% of rubbish collectors were injured10. 
More over the study from the Taiwan which found that 
37% of garbage waste collector had been injured from 
a sharp object11. It might be because of the working as 
garbage collector is heavy work and it must be done 
in an dangerous environment, in addition this kind of 
job, some of them need to work by trapezing on trucks1. 
In addition, another reason for the high injury rate 
and increased severity was working without personal 
protective equipment in a hazardous environment12. 
More than 60% of them were absence of work-related 
injury and diseases and 51.04% got MSDs. It was not 
difference from the study among waste collectors in Iran 
which showed the abnormalities in the structure of the 
musculoskeletal system13. Due to waste collectors’ job 
is a labor-intensive job combined with lifting, carrying, 
pushing, and hanging while moving vehicles that lead 
to have problem on the musculoskeletal system14,15. 
Moreover, absence of MSDs was strongly associated 
with good quality of life. Similar finding were from 
many studies indicated that abnormal skeletal and MSDs 
were commonly found in the waste collectors16-18. Due 
to physical illness, feeling sick, physical discomfort 
always affects the quality of life among people with 
MSDs than those without the disorder.

The result of our study showed that 42.53% had 
adequate to excellence levels of HL, this finding was 
consistent with a study in Spain found 50.88% of the 
general population had health intelligence. This may be 
health literacy covers the access to health information, 
understanding, appraise and making decision on their 
health19. Difference outcomes of good health which 
influenced not only HL but also personal factors, 
social status and education20. In addition, this study 
showed waster collectors who had adequate-excellence 
levels of health literacy were more likely to have good 
quality of life than those with inadequate-problematic 
health literacy. May be due to better access to health 
information and understanding the health information 
via health providers and mass media could influence 

them to apply to improve their health behaviors which 
had impacts on their QOL. Previous studies also stated 
that HL especially access to health information and 
services are related to health-related quality of life21,22.

The municipal waste collectors who had low level 
of stress on job security and social support were more 
likely to have good quality of life. This maybe because 
of appropriate welfare and compensations for garbage 
collectors. Therefore, they had good living conditions as 
well as having enough income to sustain life. Through 
interaction and network among each other in community, 
waste collectors can develop themselves to have good 
social capital. This is consistent with some studies found 
that having a high level of social capital leads to better 
quality of life and well-being23,24.

It is recommenced that health sectors should work 
with local administration organizations need to work 
systematically to improve health literacy, knowledge and 
attitude of the municipal waste collectors. Administration 
organizations should improve occupational health and 
safety especially to prevent MSDs and injuries. Better 
communication and supports on job security, and social 
support on job were in needed.
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Abstract
Background: Nitrogen dioxide (NO2) is a pollutant gas that can cause symptoms that are bad for the 
environment and human health. As a result of exposure to nitrogen dioxide in humans through inhalation 
will cause acute and chronic respiratory disorders. Sources of nitrogen dioxide emissions can come from 
repeated combustion processes in the steel industry using coal as an iron reducing agent in the furnace.

Objectives: This study aims to evaluate the public health risks around the steel industry in the village of 
Sukadanau, West Cikarang sub-district.

Method: Anthropometric characteristics and activity patterns are used to calculate intakes. Intake (Ink) and 
Reference Concentration (RfC) produce RQ (Risk Quotion) with RQ real time> 1 indicating the existence of 
health risks so that risk management is needed.

Results: Adults who live around the steel industry are at risk of exposure to nitrogen dioxide gas in the 
surrounding air. The study found that at a radius of <500 meters from the industry having RQreal time > 1 
and found signs respiratory disorders to respondents.

Conclusion: With the method of analyzing environmental health risks from exposure to nitrogen dioxide, 
it is known that there are significant health risks for the community that can be used as preventive measures 
to prevent worse health problems.
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Introduction
Indonesia is the 3rd largest steel importer in the 

world, at 11 million tonnes in 2016 for all steel product1. 
One of steel industries that plays a role in Southeast 
ASIA is located in West Cikarang and is in the center of 
community settlements in the administrative area where 
the industry is located has 25,817 people who have the 
potential to have an effect from emissions released by 

the industry into ambient air. The use of fossil fuel in the 
iron and metal (steel) industry will increase greenhouse 
gas emissions. Production activities in the iron and steel 
industry tend to go through high temperature processes 
with very large fuel consumption, as a result most of 
these processes are sources of NO2 emissions especially 
those produced from equipment technology such as 
boilers and furnaces2.

Previous and recent epidemiologic studies 
consistently indicate associations between short-term 
increases in ambient NO2 concentrations and increases in 
respiratory effects aggregated across specific conditions 
such as asthma, COPD, and respiratory infections3. This 
study is going to use health risk assessment method 
of U.S. EPA is used to evaluate heath risk from a 
model prediction data following four steps as Hazard 
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identification, Dose-response, Exposure assessment 
and Risk characterization. Normally, health assessment 
includes health issues that can be measured,such 
as chemical and pollution exposure concentrations 
while focusing less on qualitative information such as 
community perceptions of health issues4.

Materials and Method
This research is descriptive with a study design 

in cross sectional which exposure and outcome are 
collected at the same time or in a certain time.

The population is adults who live around the 
location of the steel industry. Samples taken were adults, 
with criteria aged> 18 years and living at least 1 year in 
a location around the industry, Cikarang Barat, Bekasi. 
The sample in this study was determined using the 
calculation of estimation of proportions. Based on the 
calculation the sample size in this study was 94 samples. 
Samples in this study were divided based on Radius 
< 500 m, 500 - 1000 m and > 1000 m with the steel 
industry. From each radius, the population of each radius 
is calculated using the formula proportional stratified 
random sampling.

This research uses a method approach in the 
form of Environmental Health Risk Analysis which 
is based on the Guidelines for assessing human health 
risks from environmental hazards by enHealth (2012) 
consisting of 4 stages namely Hazard Identification, 
Exposure Analysis, Dose-Response Analysis and Risk 
Characterization. This method cannot see the correlation 
between variables so it is limited to the presence or 
absence of health risks that will arise in humans.

Frequency distribution analysis is carried out to see 
the size of the mean, minimum and maximum values 
for nitrogen dioxide concentration data, age, activity 
pattern data and anthropometric data. Conduct a health 
risk analysis by calculating the NO2 exposure intake to 
respondents to calculate the amount of intake received 
by an individual by the formula:

Ink	 :	Intake (intake), the number of risk agents entering 
the human body (mg/m3/day)

C	 :	concentration of risk agents (mg/m3)

R	 :	rate of intake (0.83 m3/hour)

tE	 : time of exposure (hour/day)

fE	 : frequency of exposure (day/year)

Dt	 : duration of exposure, length of stay (years)

Wb	 : respondent’s weight (kg)

tavg	 : average time period (30 x 365 days/year for non-
carcinogenic substances)

Next look at the risk characteristics expressed by 
RQ. Individuals are declared to have a health risk if 
RQ> 1 and declared not to have risk if RQ <1. The RQ 
formula is as follows:

Risk management needs to be done in risk groups 
with RQ > 1 by calculating the maximum NO2 
concentration limit, tE, fE and Dt with the following 
equation:

Concentration limit

Time limit

Frequency limit

Duration limit
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Results
Hazard Identification:

Fig. 1: NO2 Consentration in 9 Location

Exposure Analysis: Based on the results of the 
study, several results were obtained regarding the 
characteristics of 94 adult respondents. Characteristics 
of respondents in the studyinclude: weight, daily 

exposure, frequency of exposure, exposure duration and 
intake NO2 real time calculated using the Kolmogorov-
smirnov testin table 1.

Table 1. Univariate Analysis Results

No. Anthropometric Variables & 
Activity Patterns Min Max

Mean
SD p-value Kolmogorov-

smirnovMedian

1 Weight (kg) (Wb) 41 100
66.35*
64.50

13.21 0.060

2 Daily exposure (hours/days) (tE) 7 24
21.53
24.00*

4,08 0.000

3 Frequency of exposure (days/year) (fE) 305 365
357.33
359.00*

11.92 0.000

4 exposure Duration (years) (Dt) 1 65
20.24
23.00*

15.47 0.000

5 Intake NO2 real time (mg/kg/day) (I) 0.0000 0.3567
0.0037
0.0018*

0.0057 0.000

Note: *mean used

The distribution of anthropometric characteristics of adult respondents is shown in table 2 based on test 
Kolmogorov-smirnov.
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Table 2. Distribution of Anthropometric Characteristics of Adult respondents

Anthropometric Characteristics Amount (Person) Percentage (%)
Weight (Kg)
<66.35
≥ 66.35

50
44

53.2
46.8

Exposure Time (hours/day)
<24 hours
24 hours

33
61

35.1
64.9

Frequency of Exposure (day/year)
<359
≥ 359

43
51

45.7
54.3

Duration of Exposure (year)
<23
≥ 23

46
48

48.9
51.1

NO2 intake2 real time (mg/kg/day)
<0.0018
≥ 0.0018

43
51

45.7
54.3

Dose-Response Analysis: A dose-response 
analysis is carried out to establish quantitative values of 
the toxicity of a risk agent for each form of chemical 
species. The size of the toxicity of a risk agent with the 
effects of non-carcinogens in Environmental Health 
Risk Analysis (EHRA) for inhalation represented by 
RfC (Reference Concentration). Rated RfC for NO2 has 
been available in the EPA/NAAQS 1990 of 0,02 (mg/
kg/day) with crisis effects of respiratory tract disorders.

Risk Characterization: Risk characterization are 
efforts to determine whether the exposed population has 
a risk of risk agents entering the body expressed as RQ 
(Risk Quotient). Health risk is stated to exist and needs 
to be controlled if RQ> 1.

Table 3. Risk Level of NO2 Exposure based on 
Radius from Steel Industry Point

Radius
Level of Risk

TotalRQ ≤ 1 real 
time (n)

RQ > 1 real 
time (n)

< 500 m 3 (50%) 3 (50%) 6
500 – 1000 m 20 (100%) 0 (0%) 20
> 1000 m 68 (100%) 0 (0%) 68
Total 91 3 94

In the RQ real time from the number of 6 respondents 
in the radius < 500 there are 3 people (50%) respondents 
who have a RQ real time value > 1 which means the 
need for risk control or management.

Risk Management: Risk management is a way 
of controlling risk by selecting and implementing 
risk mitigation caused by environmental hazards5. 
Some possible risk controls to reduce the risk of non-
carcinogenic exposure to NO2 in adults around the steel 
industry namely reducing concentration of NO2, reduce 
exposure time, reduce the frequency of exposure and 
duration of exposure. The calculation respondents that 
has aRQreal time> 1 is as follows:

Table 4. Maximum Limit Value for Risk 
Management

Respondent 1 2 3

Individual 
Characteristic

C(mg/m3) 0.133 0.133 0.133
RfC(mg/kg/day) 0.02 0.02 0.02
Wb(kg) 64 65 73
tE(hour/day) 24 24 24
fE(day/year) 337 365 365
Dt(years)life span 30 30 30

Maximum 
Limit Value

Cmax(mg/m3) 0.070 0.065 0.073
tE(hour/day) 12.56 11.78 13.23
fE(day/year) 176 179 201
Dt(years) 15.7 14.7 16.5

Discussion
The steel industry in Sukadanau Village is one of 

the largest industries and plays an important role in 
the Southeast Asian region. In one year the industry 
can produce 1.2 million tons of steel. In line with this, 
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emissions from production activities from boiler and 
furnace machines are produced continuously. The 
repeated heating activity of steel production and the use 
of large fuels can produce pollutants sources of NO2

2. In 
accordance with Yu Liu’s research, that in his research 
found the most prominent source of NO2 comes from 
fossil fuels that are burned from industrial processes6.

Based on WHO’s Global Air Quality Guideline in 
2005 on the guideline value for NO2 the normal limit of 
the concentration of NO2 is 200 μg/Nm3 in air ambient7. 
It can be seen that from nine measurement locations 
none exceeded the normal limit with the highest value 
in the location <500 m of the steel industry with a value 
of 133 μg/Nm3 or equivalent to 0.133 mg/m3. However, 
the estimated risk due to exposure to NO2 can occur 
due to differences in anthropometric characteristics and 
activity patterns.

Evidence shows that adverse health effects remain 
at concentrations of pollutants that are below current 
air quality standards and at low air pollution levels in 
many countries. In addition, air pollution is an important 
concern in many developing countries, where emissions 
have increased without strict air quality policies. This 
has added to the worsening air quality conditions, 
especially in urban areas8.

Nitrogen dioxide concentrations aretaken for one 
hour at each point of measurement location. Starting 
at 11:00 pm until 03.10 pm in the morning. The 
concentration of NO2has increased starting from the 
first measurement in the morning until late afternoon, 
and increasing at night with measurements at 00.10 
pm. This diurnal trend of NO2 is consistent with EPA’s 
explanation for NO2 that this is caused by meteorological 
influences, with concentrations increasing at night when 
atmospheric mixing decreases due to low wind speeds 
and low mixing layer heights3.

In table 1 it can be seen that the frequency of 
respondent exposure is 24 hours/day on average. In table 
2 it is also known that the highest frequency of exposure 
is 24 hours/day. This is because most of the study 
respondents were housewives in residential locations so 
that most of their activities were in the area where they 
lived.

Calculations Intake there are variations from 
each respondent due to differences in anthropometric 
characteristics and activity patterns. The highest value 
of intake on respondents obtained from respondents 

with the duration of exposure (Dt) 24 years exceeds the 
average of 23 years.

In the calculation of RQ (Risk Quotion) there are 3 
respondents who have a value of RQreal time> 1. Of all 
respondents who have an RQreal time> 1 are respondents 
who live in a radius of <500 m from the steel industry. 
This is influenced by the concentration of NO2 at a 
radius of <500 m from the steel industry which is very 
high at 0.133 mg/m3 and decreases after more than 500 
m distance. This is consistent with the theory that the 
concentration of NO2 will decreases at a distance of 
500 m from the source of emissions3. This is not much 
different from the results of Masito’s research which 
says that the distance of 300 m is the area affected from 
the point of taking NO2

9.

RQreal time> 1 is where the result is an insecure 
value (potentially causing non-carcinogenic effects) in 
the surrounding community in the steel industry area. 
So that there is a need for risk management measures 
using an economic and social approach, a technology 
approach and stakeholders10. Based on the calculation it 
can be seen that the maximum safe concentration for a 
period of 30-year exposure (projected lifespan) is taken 
from the respondents most at risk with the highest fE 
value and the lowest concentration of 0.065 mg/m3. The 
limit is the safe concentration limit to avoid health risks. 
Furthermore,at the concentration of exposure using a 
maximum value of 0.133mg/m3, then the maximum safe 
time is 11.78 hours/day the frequency of safe exposure is 
176 days/year and the duration of safe exposure is 14.7 
years. The difference in values is due to the different 
anthropometric characteristics and activity patterns of 
the respondents. The risk group can do this by managing 
the time, frequency and duration of exposure so as not to 
pose a health risk.

The effects arising from exposure to NO2 tend to 
cause respiratory disturbances because the dominant 
exposure pathway is through inhalation. In this study 
it was found that respondents with RQ real time > 1 
experienced symptoms of respiratory disorders such 
as coughing and phlegm. Research in Italy shows that 
there is a relationship between the concentration of 
NO2 and impaired lung function using a spirometer. 
FER statistical test results (FER = FEV1/FVC) have a 
significant correlation with NO2 (p<0.001)11. Further 
evidence supporting the short-term relationship between 
NO2 and an increased risk of death from respiratory 
disease has also been widely reported, especially in 
urban areas of China12,13.
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Conclusions
Measurement of health risks from the concentration 

of NO2 in adults around the steel industry in Sukadanau 
Village, Cikarang Barat District resulted in RQ real time> 
1 at a radius of <500 m. Respondents with RQ real time> 
1 are known to experience symptoms of respiratory 
disorder in the form of coughing and phlegm, so there 
is a need for risk management to anticipate worse health 
problems. Risk management can be done by reducing 
the exposure time to no more than 11 hours/day and the 
frequency of exposure to 176 days/year.

Efforts of relevant institute to reduce emissions in 
ambient air are needed to overcome health problems 
that are getting worse. Local government efforts in 
reducing industrial exhaust emissions can be done by 
making and realizing policies for industries that do not 
conduct periodic audits and issue emissions exceeding 
the normal limits.

Conflict of Interest Statement: The authors declare 
that there is no conflict of interest.

Source of Funding: Grants Of Indexed International 
Publications For The Final Students of University of 
Indonesia Students.

Ethical Clearance: Taken from the Research And 
Community Engagement Ethical Committee Faculty of 
Public Health Universitas Indonesia.

Reference
1.	 The Indonesian Iron And Steel Industry Association 

(IISIA). Indonesia Steel Industry : Development & 
Opportunities. 2017.

2.	 US. EPA. Alternative Control Techniques 
Document -- NOx Emissions from Iron and 
Steel Mills. North Carolina Contract No EPA-
453/R-94-065. 1994;

3.	 US. EPA. Integrated Science Assessment for 
Oxides of Nitrogen (Final Report). Washingt 
DC Contract No EPA/600/R-08/071 [Internet]. 
2016;(January). Available from: http://ofmpub.epa.
gov/eims/eimscomm.getfile?p%7B_%7Ddownloa
d%7B_%7Did=526855

4.	 World Health Organisation (WHO). Air Quality 
Guideline for Europe 2nd Ed. 2017; Available 
from: http://www.who.int/hia/tools/other_IA/en/.

5.	 Rahman R. Book of Design Teaching Environmental 
Health Risk Analysis. Depok: University of 
Indonesia; 2017.

6.	 Liu Y, Sun J, Gou Y, Sun X, Li X, Yuan Z, et al. A 
Multicity Analysis of The Short-term Effects of Air 
Pollution on The Chronic Obstructive Pulmonary 
Disease Hospital Admissions in Shandong, 
China. Int J Environ Res Public Health [Internet]. 
2018;15(4). Available from: https://www2.scopus.
com/inward/record.uri?eid=2-s2.0-85045727416 & 
doi=10.3390%2Fijerph15040774 & partnerID=40 
& md5=49585b813b0864ca7b0efa453b0d988a

7.	 World Health Organisation (WHO). Air Quality 
Guidelines for Particulate Matter, Ozone, Nitrogen 
Dioxide and Sulfur Dioxide. 2005; Available from: 
https://www.who.int/airpollution/publications/
aqg2005/en/

8.	 Health Effect Institute. Outdoor Air Pollution and 
Health in the Developing Countries of Asia: A 
Comprehensive Review [Internet]. Boston; 2010. 
Available from: http://pubs.healtheffects.org/
getfile.php?u=602.

9.	 Masito A. Risk Assessment Ambient Air Quality 
(NO2 And SO2) And The Respiratory Disorders To 
Communities In The Kalianak Area Of Surabaya. J 
Kesehat Lingkung. 2018;10(4):394.

10.	 EnHealth. Environmental Health Risk Assessment-
Guidelines for Assessing Human Health Risk from 
Environmental Hazards. 2012;

11. Carbone U, Montuori P, Novi C, Triassi M. 
Respiratory Function in Power Plant Workers 
Exposed to Nitrogen Dioxide. Occup Med (Chic 
Ill). 2014;64(8):644–6.

12.	 Cao J, Yang C, Li J, Chen R, Chen B, Gu D, et al. 
Corrigendum to “ Association Between Long-term 
Exposure to Outdoor Air Pollution and Mortality 
in China: A Cohort Study” [J. Hazard. Mater. 186 
(2011) 1594-1600]. J Hazard Mater. 2011;191(1–
3):398.

13.	 Chen R, Pan G, Kan H, Tan J, Song W, Wu Z, et 
al. Ambient Air Pollution and Daily Mortality in 
Anshan, China: A Time-Stratified Case-Crossover 
Analysis. Sci Total Environ. 2010;408(24):6086‑91.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2471

The Relationship of Nutritional Status and 
Gingivitis in Elementary School Children

Agung Sosiawan1, Theresa Dian Krissanti1, Retno Palupi1,
Titiek Berniyanti1, Gilang Rasuna Sabdho Wening1, Putrisa Lestari2

1Department of Dental Public Health, 2Graduate Student of Dental Health Science,
Faculty of Dental Medicine, Universitas Airlangga

Abstract
Background: Gingivitis is an inflammatory condition that occurs in oral cavity soft tissue named gingiva. 
Inflammation of the oral cavity can affect the general condition of the body, both in adults and children. 
Children’s general condition can also be influenced by nutritional status. In Surabaya, Indonesia, underweight 
is a serious nutritional problem with a high prevalence in elementary school children.

Objective: Analyzing the relationship between nutritional status and gingivitis in children aged 11-12 years 
in the city of Surabaya.

Method: This observational analytic study was conducted on elementary school age children in 5 regions in 
Surabaya. The gingiva is examined by probing the gingival sulcus. Nutritional status checks were carried out 
by measuring Body Mass Index which was then converted to z scores. The data was then processed through 
descriptive statistical method and cross tabulation between gingivitis and nutritional status in children.

Results: The prevalence of gingivitis in Surabaya in elementary school children is 46.30%. Most children 
in Surabaya have normal nutritional status. However, the problem of underweight nutrition in Surabaya is 
classified as a high prevalence of 11.11%. These conditions indicate a serious nutritional problem.

Conclusion: From this study, it can be concluded there is no significant relationship between gingivitis and 
the nutritional status of children. However, descriptively, children who have less nutritional status are more 
likely to experience gingivitis.
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Introduction
Gingivitis is a periodontal disease that is often 

overlooked. Indonesian Basic Health Survey data shows 
that there are more than half the cases of gum disorders 
in Indonesia do not get treatment1. Gingivitis can be 

experienced by children and adults. The gingivitis 
cases and its severity increases from childhood to 
adolescence and adulthood.2 The peak prevalence of 
gingivitis from children is in children aged 11-13 years 
which is 80%3. Beimstein et al. and Amran et al. show 
that the prevalence of gingivitis in puberty children are 
higher than in children aged 5 years2,3. In East Java, the 
prevalence of gum disorders in 12-year-old children is 
1.2%4.

Underweight in East Java is still a serious public 
health problem. WHO shows that public health 
problems are considered serious if severe travel is less 
than 10-14%, and is considered very high if it is 15%5. 
The prevalence of lean according to BMI/A (Body Mass 
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Index by Age) in children aged 5-12 years in East Java 
is 11.2% which consists of 4% very thin and 7.2% thin. 
The prevalence of thinness in East Java is higher than 
the national prevalence6.

Gingivitis can be prevented and reversible. However, 
if it is left untreated, it causes more complex damage to 
the resorption of alveolar bone called periodontitis. Based 
on epidemiological studies, 60-70% of cases of gingivitis 
in children with infectious diseases at a young age will 
develop into periodontitis as adults. This is related to 
the risk of microbial-host interactions at a young age3. 
Periodontitis is one of the most common causes of tooth 
loss7. In addition, periodontitis has a relationship with 
cardiovascular disease8. Early diagnosis and immediate 
treatment can effectively prevent the development 
of this disease. WHO in the Global Goal 2020 dental 
and oral health encourages national, regional, and local 
governments set dental and oral health standards, one of 
which relates to periodontal disease9.

Gingivitis is an inflammatory condition in the 
gingiva. Even, minor inflammatory reactions can 
affect the overall condition of the body with a systemic 
immune response. Goehler et al. state that interleukin-
1β is the main inflammatory mediator in gingivitis10. 
Circulation of interleukin in the blood affects the 
vagus abdominal nerve and causes depression in the 
appetite mechanism. Decreased appetite causes reduced 
food intake, resulting in decreased nutritional status4. 
Interleukin-1β also causes an increase in corticotropin 
releasing factor (CRF) in blood circulation and a 
decrease in neuropeptide y (NPY) in the blood which 
can cause a weight loss effect11. In addition, interleukin-
1β activates mitochondria in cells that are inflamed so 
that the release of energy at these locations increases 
causing weight loss12. Weight loss is an indicator of 
decreased nutritional status.

Nutritional status affects the life and development 
of children. Children with underweight or underweight 
conditions have a greater risk of mortality. Children 
who experience growth disorders or shortness caused 
by poor diet and recurrent infections have a higher risk 
of morbidity and mortality. These conditions also affect 
school performance, intellectual capacity, and affect 
mental development13.

Based on this background, the relationship between 
nutritional status and gingivitis in children aged 11-
12 years in Surabaya is important to be investigated. 
Therefore, it can provide information and additional 

knowledge and become the basis for consideration of 
strategies for improving nutritional status through oral 
and dental health.

Method
This research used observational analytic cross-

sectional study design. The study population was 
all elementary school students aged 11-12 years in 
Surabaya in August 2017. The number of research 
subjects was determined by cluster sampling technique 
with a minimum number of 34 children. In this study, 
gingivitis is an independent variable with a nominal 
data scale. Gingivitis was measured by a modified 
WHO Community Periodontal Index (CPI). Nutritional 
status is a dependent variable with a nominal data scale. 
Nutrition status classification is based on BMI/A.

The data collection process begins by providing 
an explanation of the aims and objectives of the study, 
as well as agreement with the guardian’s parents that 
the children will be the subject of the study. Research 
subjects and guardian parents were welcomed to fill out 
questionnaires containing about age, sex, food intake, 
activity, and history of the child’s illness, as well as the 
level of parental education. Research subjects measured 
height and weight using a stepping scale and microtoise. 
Subsequent research subjects were examined by gingiva 
using a mouthpiece and probe. After the data collection 
has been completed proceed to the data processing. Data 
were processed and tested using descriptive and cross-
sectional statistics to determine the relationship between 
gingivitis and nutritional status.

Results
The study was conducted in 6 elementary schools in 

the Surabaya region which were randomly selected with 
a total of 54 research subjects. In the primary school 
group, 23 children (27.38%) are boys and 31 children 
(36.90%) are girls. The results of the examination are 
presented below.

Table 1. Nutritional Status of Respondents

Nutritional Status N %
Underweight 2 3.70
Light 4 7.41
Normal 26 48.15
Overweight 11 20.37
Obesity 11 20.37
Total 54 100
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Table 1 shows that most respondents had normal nutritional status, while the least was light nutritional status.

Table 2. Distribution of respondents based on Nutrition Status by sex

Nutritional Status
Underweight Light Normal Overweight Obesity

Sex
Male 2(8.7%) 0(0.0%) 9(39.1%) 4(17.4%) 8(34.8%)
Female 0(0.0%) 4(12.9%) 17(54.8%) 7(22.6%) 3(9.7%)

Total 2(3.7%) 4(7.4%) 26(48.1%) 11(20.4%) 11(20.4%)

Table 2 shows that the majority of respondents’ 
nutritional status of men and women is normal. The 
distribution of very thin nutritional status is mostly in 

men. Distribution of thin nutritional status is mostly 
in women. Table 3. Gingiva Status among Elementary 
Students

Group N
Gingivitis No gingivitis

n % N %
Elementary School 54 25 46.30 29 53.70

Table 3 shows the status of gingiva in elementary school students showing that respondents experiencing very 
high gingivitis.

Table 4. Distribution of gingival status by sex

Gingival Status
Total OR

No Gingivitis Gingivitis

Sex
Male 10(43.5%) 13(56.5%) 23(42.6%)

2.058Female 1961.3% 1238.7% 31(57.4%)
Total 2953.7% 2546.3% 54(100%)

Table 4 shows that men have a 2-fold higher risk of gingivitis than women.

Table 5. The risk of gingivitis is based on the nutritional status of children

Nutritional Status
Gingival Status

Total Prevalence 
Ratio CINo Gingivitis Gingivitis

n (%) n ((%) N (%)
Less 16(50%) 16(50%) 32(100%)

0,846 (0,518-1,382)
Good 13(59,1%) 9(40,9%) 22(100%)

Table 5 shows the percentage of gingivitis in 
nutritional status that is more or less higher, when 
compared with good nutritional status. However, based 
on the value of the Prevalence Ratio, nutritional status is 
not a risk factor for gingivitis.

Discussion
In this study, gender was not a risk factor for poor 

nutritional status because the intake of food in boys 
and girls was the same. These results are different from 

the research by Ndiku et al. (2011) which state that the 
nutritional status of men is better than women. In this 
case, the amount of food intake of men is greater than 
women14.

The results of the measurement of nutritional status 
in elementary school students show the problem of 
underweight and obese nutritional status. Referring to 
WHO, this condition is classified as a nutritional problem 
with a very high prevalence because it is ≥15%. While 
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the prevalence of underweight nutritional status in the 
elementary group is 11.11%. According to WHO, this 
condition is classified as a serious nutritional problem 
because its prevalence is in the range of 10-14%. The 
prevalence of elementary school students is 20.37% 
which shows a serious nutritional problem.

Gingival status in this study was examined by 
probing the gingival sulcus of each tooth. Bleeding on 
probing (BOP) is a sign of gingivitis. The high prevalence 
in elementary children can be due to hormonal factors at 
puberty15. At puberty, the volume of gingival crevicular 
fluid (GCF) increases. An increase in GCF volume is 
an indication of gingival inflammation. This is explained 
by the mechanism of androgen hormones that affect 
vascular permeability in the gingival sulcus. Hormone-
related inflammation at puberty is also explained by an 
increase in the number of proinflammatory cytokines 
TNF-α and IL-1β in GCF that are affected by increased 
progesterone hormones in women16.

In this study, the distribution of gingivitis was more 
common in boys than girls. This is because women have 
a higher concern for appearance than men. The results 
of this study are in accordance with research by Furuta 
(2011) stating that men have a greater risk of gingivitis. 
That is due to knowledge and oral hygiene behavior 
factors. Knowledge and behavior of maintaining good 
dental health can reduce plaque accumulation so that the 
prevalence of gingivitis in women is lower17. In other 
studies, there were no differences in the percentage of 
gingivitis by sex because the frequency of brushing 
teeth in men and women in the study was the same18.
In this study, parental education status was not related 
to gingivitis in children. From the results of the cross 
tabulation between parent education and the frequency 
of children’s toothbrushes, the frequency of toothbrushes 
for children with higher education is lacking. This can 
explain why in this study parental education is not a risk 
factor for gingivitis. This is consistent with previous 
studies that high parental knowledge is not a determining 
factor in tooth brushing habits19.

The results of this study indicate that nutritional 
status is not a risk factor for gingivitis, because the 
inflammatory conditions in the gingiva of the study 
subjects are not chronic. The inflammatory immune 
response affects food intake and energy release in 
chronic inflammation which can cause weight loss20. 
In this study, there were no examinations that showed 
chronic gingival inflammatory conditions.

The results of cross tabulation between nutritional 
status with gingivitis in the elementary group showed 
that children with very thin nutritional status could 
experience gingivitis. Enwonwu (1994) statesthat 
children with underweight nutritional status disrupt 
the response of proteins to tissue damage that hinders 
the healing process caused by a lack of protein to form 
immune cells21. These results are consistent with the 
study of Muhammad (2015) which shows gingivitis 
in children with poor nutritional status is higher than 
children with good nutritional status22.

The results of this study show that increasing 
nutritional status will decrease the prevalence of 
gingivitis. While the prevalence of gingivitis increases 
in the group of obesity nutritional status. Al-Zahrani 
et al. (2003) state that obesity is a risk factor for 
gingivitis1. In conditions of obesity, there is an increase 
in the number of proinflammatory cells2. The interaction 
between proinflammatory cells and bacteria in plaque 
is an etiological factor of gingivitis20. This explains the 
increased prevalence of gingivitis in children with obese 
nutritional status.One of the factors causing gingivitis is 
bad oral hygiene. Poor oral hygiene is characterized by 
plaque accumulation. One of the factors that influence 
plaque accumulation is tooth brushing behavior. The 
descriptive analysis shows that in the elementary group 
who seldom brush their teeth can experience gingivitis. 
Children with good tooth brushing frequency have a 
lower percentage of gingivitis. Newman (2015) states 
that gingivitis is an interaction between microorganisms 
found in dental plaque biofilms, tissue, and host 
inflammatory cells23. Therefore, if plaque accumulation 
is reduced, the risk of gingivitis is reduced.

This study has several limitations, namely that 
in cross-sectional studies, it cannot include chronic 
conditions of gingivitis and daily food intake. The food 
intake studied in this study cannot describe micronutrient 
intake in children. Crowded teeth and poor sanitary 
conditions need to be included in the exclusion criteria 
in the study. Based on this study, it can be concluded that 
there is no significant relationship between nutritional 
status and gingivitis. However, the nutritional status of 
elementary school children can have a greater chance 
of experiencing gingivitis. In subsequent studies, it 
is expected to be able to obtain socioeconomic data, 
chronic conditions of gingivitis, and oral hygiene 
data. Exclusion criteria in the form of poor sanitation 
conditions can be added.
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Abstract
The number of stunting cases in West Aceh Regency increases every year. This study was an observational 
study with case-control design exexamine the dominant stunting factors among toddlers in West Aceh Regency 
amine the dominant stunting factors among toddlers in West Aceh Regency. This study was conducted from 
February 10 to June 30, 2018, in Johan Pahlawan District of West Aceh Regency of Aceh Province. The 
location was chosen through a purposive sampling technique by observing the highest number of children 
under five experiencing stunting in West Aceh Regency. The number of samples in this study was 192 
children. The results of this study showed that there was a significant relationship between the occurrence 
of stunting in children under five and the number of family members; parental height; Socioeconomic status 
(SES); low birth weight (LBW); nutritional knowledge; and food intake, where the p-value < 0.05.

Keywords:  Dominant factor, stunting, toddler, number of family members, socio-economic status.

Introduction
In 2012, the World Health Assembly Resolution 

65.6 embraced a Comprehensive implementation 
plan on maternal, infant and young child nutrition1 
which indicated six worldwide nourishment targets for 
2025.2 This policy briefly achieves the first objective 
of a 40% stunting decrease in children under five years 
old1. Stunting during childhood is one of the massive 
obstacles to human improvement internationally 
influencing around 162 million children under five years 
old. Stunting, or being unreasonably short for one’s 
age, is characterized as a height that is in two standard 
deviations underneath the World Health Organization 
(WHO) child growth standards.1

Stunting is an issue of perpetual malnourished 
health which is brought about by a long-time absence 
of supplement consumption because of mistaken 

feeding practice that does not meet the nourishing 
needs. Indonesia positioned on the fifth for the 
children with stunting conditions. More than 33% of 
Indonesian children under five years in Indonesia are 
underneath average height. The National Medium Term 
Development Plan or ‘Rencana Pembangunan Jangka 
Menengah Nasional’ (RPJM) and Strategic Plan or 
‘Rencana Strategis’ (RENSTRA) 2015-2019 has set the 
goal to decrease stunting in children under five years 
old by 9.5%. Meanwhile, in 2013, the stunting rate is 
37% implies that there is a 28.5% decrease in monetary 
decline, and this should urgently be solved shortly.3

The Nutrition in the First 1,000 Days State of 
the World’s Mothers (2012) elicits that the condition 
influenced the causes during 1000 days of a child’s life 
beginning from the womb until their two years of age.4 
Specifically, the predominance of stunted children in 
Aceh in Aceh area in 2016 was 41.5%, increasing from 
2017, which was 37.2%.5 One of the indirect reasons for 
stunting cases is the number of members in the family. 
This number of a family is under recent research results 
which have reasoned that the aspects influencing the 
stunting case incorporated with the number of family 
members,6-7 parents’ height,8Socio-economic status 
(SES),9 and history of LowBirth Weight (LBW).10
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In deliberation of the depiction narrated above, the 
objective of this study was to examine the dominant 
stunting factors among toddlers in West Aceh Regency.

Materials and Method
This study is an observational study with a case-

control design. This study was conducted from February 
10 to 30 June 2018 in Johan Pahlawan District of West 
Aceh Regency of Aceh Province. The location was chosen 
through a purposive sampling technique by observing 
the highest number of children under five experiencing 
stunting in West Aceh Regency. The number of samples 
in this study was 192 children. The instrument used to 
measure the variables was a structured questionnaire for 
interviews; to measure height was a height meter with 
a precision level of 0.1 cm, and to measure food intake 

was a 24-hour diet recall. A body length according to age 
with a Z-score less than -2 SD was to determine stunting 
in children.11 The data analysis performed by univariate 
and bivariate analysis using the chi-square test. The test 
used the confidence intervals (95% CI) and significance 
level p <0.05. The multivariate analysis was carried out 
by a logistic regression test.The sample of this study was 
182 children who divided into two groups; 96 children 
for the control group and 96 children for the case group.

Results
Table 1 below explains that the food intake 

and parental height (paternal and maternal) differed 
significantly between the case group and the control 
group.

Table 1. Frequency of Variable Distribution

Variable
Cases (n=96) Control (n=96)

n % n %

Number of Family Member
a.  >Three persons
b.  Three persons
c.  ≤ Three persons

73
23

76.56
23.44

30
66

31.25
68.75

Paternal Height
a.  155 cm
b.  ≤ 155 cm

25
71

26.56
73.44

90
6

93.75
6.25

Maternal Height
a.  >145 cm
b.  ≤ 145 cm

23
73

23.44
76.56

80
16

83.37
16.63

Socio-economic (SES)
a.  High (> UMP)
b.  Low (< UMP)

24
74

25
75

69
27

71.88
28.12

Low Birth Weight (LBW)
a.  LBW
b.  Normal

80
16

83.38
16.62

30
66

31.25
68.75

Nutritional Knowledge
a.  Good
b.  Not Good

32
64

33
67

63
33

65.62
34.38

Food Intake
a.  Good
b.  Not Good

17
79

17.7
82.3

72
24

74.94
25.06

* significant p < 0,05, PMW = Province Minimum Wage or UMP (Upah Minimum Provinsi)
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Table 1 explains that there was a significant relationship between the occurrence of stunting and the food intake; 
parental height; nutritional knowledge; SES; the history of LBW; and the number of family members. The highest 
OR found in food intake, with 8.09, which indicated that children who had poor food intake had an opportunity for 
8.09 for stunting. It followed by maternal height (6.12), paternal height (5.43), nutritional knowledge (4.93), SES 
(4.79), LBW (3.78), and the number of family members (3.56).

Table 2. Bivariate Analysis of Variables

Variable
Toddler Height

p-Value OR 
(95% CI)Stunting Normal

n % n %
Number of Family Member
a.  >Three pesons
b.  Three persons
c.  ≤ Three persons

73
23

76.56
23.44

30
66

31.25
68.75 0.03

3.56
(1.4-2.78)

Paternal Heigh
a.  > 155 cm
b.  ≤ 155 cm

25
71

26.56
73.44

90
6

93.75
6.25

0.002
5.43

(1.6-3.36)
Maternal Heigh
a.  >145 cm
b.  ≤ 145 cm

23
73

23.44
76.56

80
16

83.37
16.63

0.001
6.12

(1.03-7.23)
Socio-economic (SES)
a.  High (>PMW)
b.  Low (<PMW)

24
74

25
75

69
27

71.88
28.12

0.007
4.79

(2.01-4.82)
Birth Weight (LBW)
a.  LBW
b.  Normal

80
16

83.38
16.62

30
66

31.25
68.75

0.03
3.78

(1.2-3.12)
Nutritional Knowledge
a.  Good
b.  Not Good

32
64

33
67

63
33

65.62
34.38

0.005
4.93

(1.97-3.89)
Food Intake
a.  Good
b.  Not Good

17
79

17.7
82.3

72
24

74.94
25.06

0.00001
8.09

(2.82-9.67)

*Significantp< 0,05, PMW=Province Minimum WageorUMP (Upah Minimum Provinsi)

Table 3. Logistic regression analysis

Variable
Model 1 

OR 
95% CI

Model 2 
OR 

95% CI

Model 3 
OR 

95% CI

Model 4 
OR 

95% CI

Model 5 
OR 

95% CI
Number of Family Member
a.  >three persons
b.  ≤ 3 people

2.77
(0.22-7.98)

2.04
(0.33-7.82)

3.02
(0.68-10.05)

2.67
(0.43-7.56)

3.19
(0.95-10.98)

High of Father
a.  > 155 cm
b.  ≤ 155 cm

5.60
(1.03-12.96)

4.73
(0.98-10.86)

4.54
(0.84-10.95)

5.54
(1.08-12.76)

4.83
(1.30-12.01)

High of Mother
a.  >145 cm
b.  ≤ 145 cm

6.70
(1.53-13.96)

5.73
(1.09-12.86

4.03
(0.64-11.94

6.54
(1.48-13.85)

5.83
(1.10-12.31)

Socio-economic
a.  high (>PMW)
b.  Low (< PMW)

3.88
(0.53-10.97)

3.57
(0.68-9.86)

4.05
(0.98-11.65)

3.57
(0.73-11.56)

4.85
(0.91-11.91)
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Variable
Model 1 

OR 
95% CI

Model 2 
OR 

95% CI

Model 3 
OR 

95% CI

Model 4 
OR 

95% CI

Model 5 
OR 

95% CI
Birth Weight
a.  LBW
b.  Normal

3.65
(0.72-9.98)

2.84
(0.38-8.82)

3.25
(0.78-11.05)

2.97
(0.43-8.56)

4.19
(0.95-11.98)

Nutritional Comprehension
a.  Good
b.  Not Good

4.78
(0.93-11.96)

3.57
(0.68-9.86)

4.95
(0.94-11.05)

3.59
(0.78-11.76)

4.45
(0.71-11.01)

Food Supply
a.  Good
b.  Not Good

7.15
(2.97-17.07)

7.98
(2.99-20.87)

8.32
(3.18-22.15)

6.65
(2.87-18.01)

9.87
(3.57-26.64)

R2 (%)
n

0.23
182

0.27
182

0.19
182

0.18
182

0.34
182

*PMW=Province Minimum Wage or UMP (Upah Minimum Provinsi)

This study used multivariate logistic regression 
analysis where this test would describe the most 
appropriate model to be used to explain the relationship 
between independent variables and dependent variables. 
The bivariate test results of all independent variables 
in this study can be included in multivariate analysis 
because all of their p-values were <0.25.

Discussion
Further, the information about these research results 

provided. The relationship between the occurrence of 
stunting and the numbers of a family member, parental 
height, SES, BLW, parents’ nutritional knowledge, and 
food intake examined carefully, and the discussion is as 
in the following.

First, there is a relationship between the number 
of family members and the occurrence of stunting. The 
result of bivariate analysis demonstrated that there was a 
noteworthy connection between the number of families 
and the stunting case (Table 2). The variable number of 
relatives incorporated into multivariate analysis since 
the value of bivariate analysis demonstrated p <0.25 
or value of 3.16. This result implies that families with 
more than four individuals had 3.19 occasions the 
danger of having a stunted child compared to families 
with under four individuals (Table 3). This outcome is 
following an investigation that recommends that there 
is a connection between the number of family members 
and the occurrence of stunting.12-14

Second, the result of this study also demonstrated 
that parents’ height (both father’s and mother’s) 

altogether identified with the occurrence of stunting 
(p-value<0.05), which can be found in Table 2. The 
parents’ height can be incorporated into multivariate 
analysis since its result of a bivariate analysis indicated 
p < 0.25, and it was discovered that the paternal height 
of <150 cm had 4.83 occasions the risk of getting a 
stunted child (OR = 4.83) (Table 3). Another research 
recommends that being born from short parents is also 
a factor for stunting.15-16. The other study also suggests 
that parental height is altogether related to the occurrence 
of stunting.17

Third, the result of this study demonstrated that 
there was a critical connection among SES and the 
occurrence of stunting in children under five years old 
(p-value<0.05), which can be found in Table 2. Another 
investigation likewise proposes that SES identified with 
the occurrence of stunting in children under five years old 
five.18 It further expressed that SES is the predominant 
factor in stunting case caused by the arrangement of 
nutritious food is unfulfilled.19 SES is related to parents’ 
salary to address family needs so that SES impacts the 
capacity of families to meet the healthful nutritional 
needs of children under five years old and different sorts 
of supplementary nourishment.

Fourth, the result of this study further demonstrated 
that there was a significant connection between LBW 
and the occurrence of stunting in children under five 
years old (p-value<0.05), which can be found in Table 
2. Children with a background marked by LBW had 
4.19 occasions the risk of stunting. This result supported 
by a study about the prevalence and determinants of 
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malnourished children and stunting in the area of Brazil 
which expresses that there is a noteworthy connection 
between children with LBW (<2,500 gr) and stunting 
occurrence.20 A few studies demonstrate that children 
with LBW are at a high risk to experience neurological 
abnormalities and deferred growth and development in 
the long periods of life.21 Consequently, it influences 
the development of their height. Another study likewise 
demonstrates that children with a weight of <2,500 gr 
connected to the occurrence of stunting.22

Fifth, the results of the bivariate analysis 
demonstrated that there was a significant connection 
between nourishing knowledge and the occurrence of 
stunting. It indicated that parents who had poor dietary 
knowledge had 4.93 occasions higher risk to have their 
children experience a lack of healthy food compared 
to children whose parents are well-informed about 
nourishment in food. On the contrary, the individuals 
who have inadequate information will give their 
children unseemly vitality and protein consumption 
and not as needs be to children’s healthful needs. This 
finding is following a study that proposes that nutritional 
knowledge of parents identified with the occurrence of 
stunting.23-25 Also, a study suggests that the woman’s 
knowledge about health, in general, brings about 
having more beneficial effects on their children as it can 
minimize the occurrence of stunting.26 The absence of 
nutritional knowledge of mothers in West Aceh regency 
caused a high pace of stunting in children under five 
years old.

Finally, the result of this study demonstrated that 
food intake is also related to the stunting occurrence. 
This information can be seen in Table 2, where the 
p-esteem is 0.00001 as well as OR value= 8.09, which 
demonstrated that children under five years old with 
inadequate food intake had 8.09 occasions the risk of 
stunting. There was a suggestion that there is a connection 
between food intake and the occurrence of stunting.27 
Nourishment security in families is essential toward the 
appearance of stunting in children under five years old. 
Pregnant mothers who consume low supplement food 
intake and experience infectious diseases will deliver 
birth to babies with LBW and underneath standard body 
length. The factor of good condition, particularly toward 
the fantastic start of a child, can augment the genetic 
potential so that they can come to their ideal height.26 
Further, Wondimagegn states that it is important to 
enhance people’s cultural beliefs and cultural realities to 
decline the stunting rate.27

Conclusion
In conclusion,the results obtained in this study 

showed that there was a significant relationship between 
the occurrence of stunting in children under five and the 
number of family members; parental height; SES, LBW, 
nutritional knowledge; and food intake with p-value 
<0.05. The results of multivariate analysis obtained R2 
in the fifth model which indicated that the variable of the 
number of family members, parental height, SES, LBW, 
nutritional knowledge and food intake contributed 
34%to the occurrence of stunting in West Aceh Regency 
of Aceh Province.

List of Abbreviations: ES: Socioeconomic status; 
LBW: low birth weight; RENSTRA: Rencana Strategis; 
RPJMN: Rencana Pembangunan Jangka Menengah 
Nasional’; PMW: Province Minimum Wag; UMP 
(Upah Minimum Provinci).
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ABSTRACT
Background: Hypertension is a risk factor for cardiovascular disease, such as stroke and heart disease. 
Hypertension is also a silent killer which has caused 9 million preventable deaths and 1.3 billion people have 
hypertension worldwide. In Indonesia, cardiovascular disease is the second leading cause of death. One of 
the hypertension factors still under study is excessive manganese intake. The landfill is a source of release of 
manganese into the environment. This study aimed to determine the relationship and risk of manganese level 
and other factors on hypertension in the people who live around the landfill in Cipayung, Depok.

Method: The study design was cross sectional with 107 respondents who consumed ground water as raw 
material for drinking water. Measurement of manganese in water used the method (SNI) 6989.5: 2009 on 
how to test manganese by Atomic Absorption Spectrophotometry (AAS).

Result: The results showed significant results on the variables of obesity (0.042, OR: 2,460) and age 
(0,0001, OR: 10,675) on hypertension. The level of manganese in drinking water to hypertension did not 
show significant results, but as a controlling variable (0.450, OR: 1.584). While other variables (blood sugar 
levels, smoking, ethnicity, family history, socioeconomic and gender) did not show significant results, but 
had an OR more than 1, which were respectively 2.05, 2.48, 3.19 (active smokers), 1.79 (passive smokers), 
1.02, 1.12, 0.96 and 2.45.

Conclusion: The conclusion from this study is no relationship between manganese levels in drinking water 
with hypertension, but obesity and age have a significant relationship to hypertension.
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Introduction
Hypertension or high blood pressure is a serious 

medical condition that can significantly increase the 
risk of disease, such as heart, brain, kidney and other 
diseases. Around 1.13 billion people worldwide suffer 
from hypertension, most (2/3) living in low and middle 

income countries. Hypertension is a leading cause 
of premature death worldwide1. In 2030, the United 
Nations (UN) is committed to reducing 1/3 of premature 
deaths from non-communicable diseases2.

In Indonesia, hypertension in the population aged ≥ 
18 years (measurement results) in 2018 has increased, 
reaching 34.1%. While the province of West Java ranks 
second as the province with the most hypertension 
sufferers which exceeds the national figure3. In Depok, 
in 2016 there were 34,244 cases of hypertension reported 
out of 759,710 of patients taking blood measurements4. 
Based on the sequence of disease patterns, most 
outpatients (aged 45-75) in all Depok hospitals in 
2017, hypertension ranks third (10.05%) after diabetes 
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mellitus and Congestive Heart Failure (CHF) and 
ranks sixth (19,590 patients, 6.61%) in all age groups 
in general. In the primary health care, hypertensive 
outpatients reached 141,084 (14.91%) and ranked the 
second highest disease4.

High blood pressure is also called the “silent killer” 
because it often has no signs or symptoms and many 
people do not know that they suffer from hypertension5. 
Hypertension, also known as high blood pressure which 
is a condition in which blood vessel pressure is constantly 
increasing1. Blood pressure is divided into 3 categories 
namely, normal (≤120/80 mmHg), prehypertension 
(systolic: 120-139 mmHg and diastolic 80-89 mmHg) 
and hypertension ≥140 mmHg6. Risk factors for 
hypertension include prehypertension, diabetes, kidney 
disease, high sodium and low potassium diets, high 
fat diets, low consumption of vegetables and fruits, 
lack of physical activity, obesity, excessive alcohol 
consumption, smoking, age over 65 years, history 
family, sex, race or ethnicity5,1.

In addition to the above risks, one of the chemical 
elements that can affect blood pressure is Manganese 
(Mn) although the results of the study are still 
controversial. Based on population studies in Korea, 
that Mn levels in the blood are positively related to 
increasing hypertension7. However, another study states 
that manganese is negatively correlated with blood 
pressure8. Most studies on the relationship between 
manganese and blood pressure have been carried out 
from the perspective of manganese toxicity. These 
studies report that manganese levels in the blood are 
high, because excessive manganese exposure increases 
blood pressure8. Based on the study of Kostial et al 
(1974) reported that manganese increases blood pressure 
in animal studies. However, Šarić and Hrustić (1975) 
report that low blood pressure in workers exposed to 
manganese. In particular, it is difficult to explain the 
mechanism behind the correlation between manganese 
intake and blood pressure. However, it has been reported 
in several studies that abnormal manganese levels 
decrease manganese-SOD activation, which inhibits the 
anti-oxidative function of this enzyme and decreases the 
defense capacity of vascular endothelium dysfunction 
and causes hypertension8.

Mn is a metal group element in the form of gray 
solids9. Mn is an essential element needed by the body 
to maintain health, but in excessive amounts can cause 
various health problems10. Mn organ targets include 

the respiratory system, central nervous system, blood 
and kidneys9. Landfill is one of the main sources of 
groundwater contamination in the area around the landfill 
due to the presence of leachate flow. These contaminants 
come from organic materials, inorganic macro 
components, heavy metals, metalloids and Xenobiotic 
Organic Compounds (XOCs)11. Leachate contains high 
concentrations of anionic and inorganic cations (eg 
bicarbonate, sulfate, iron, manganese, sodium, chloride) 
and dissolved organic matter (eg aldehydes, alcohols, 
short sugar chains)12.

Cipayung Depok Final Disposal Site has been 
built since 1984 with an area of ± 10.8 hectares with 
an area of 5.1 hectares of landfill consisting of pond 
A (2.1 hectares), pool B (2.4 hectares) and ponds C 
(off 0.6 hectares). In 2011 pool C was closed because 
landfill conditions were too high and too dependent on 
residents’ housing, so it only depends on zones A and 
B. In 2015 Cipayung landfill Depok increased landslides 
into the central area so zones A and B became one with 
elevations reaching ± 30 meters13.

The purpose of this study was to study the 
relationship of Mn content in soil air and other factors 
(obesity, blood sugar levels, age, smoking, ethnicity, 
family research, socioeconomic and sex) to hypertension 
in the study community community living in the 
area around Places Cipayung Depok Final Disposal 
(Landfill). The population is in two kelurahan, namely 
Cipayung Kelurahan and Pasir Putih Kelurahan.

Method
The research method used cross sectional. The 

research sample consisted of 107 people who were 
administratively scattered in 2 Kelurahan namely 
Cipayung Kelurahan and Pasir Putih Kelurahan. 
Sampling is done by cluster sampling. The inclusion 
criteria of the research were, a minimum stay of 5 years, 
used ground water as a source of drinking water, and had 
a life span of 18-60 years. While the exclusion criteria 
were, respondents who had a history of hypertension 
before living in the area around the Cipayung Landfill 
Depok and had a history of blood clots (hemophilia).

Testing of Mn content in ground water as a source 
of drinking water used the Indonesian National Standard 
(SNI) method 6989.5: 2009 on how to test Mn by Atomic 
Absorption Spectrophotometry (AAS) in the range of 
Mn levels of 0.1 mg/L to 10 mg/L with a wavelength of 
279.5 nm. Blood pressure meter measurements used the 
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ABN series and blood sugar measurements when using 
the GCU easy touch. Obesity measurement was done 
through Body Mass Index (BMI) measurement which 
was the result of weight distribution (kg) by height 
squared (meters) and other characteristic data through 
questionnaires.

Results
A significant relationship between risk factors 

for hypertension and hypertension is indicated by the 
age variable (0,0001, OR 9.58). While other variables 
(obesity, blood sugar levels, smoking, ethnicity, family 
history, socioeconomic, Mn levels in groundwater and 
gender) did not show significant results, but had an OR 
of more than 1, which were 2.05, 2.48, respectively, 3.19 
(active smokers), 1.79 (passive smokers), 1.02, 1.12, 
0.96, 1.31 and 2.45.

Table 1. Prevalence of Hypertension Based on 
Cluster Sampling.

Cluster 
Points

Hypertension
Total

No Yes
1 13 (24.5%) 13 (24.1%) 26 (24.3%)
2 18 (34.0%) 19 (35.2%) 37 (34.6%)
3 14 (26.4%) 15 (27.8%) 29(27.1%)
4 8 (15.1%) 7 (13.0%) 15(14.0%)

Based on the sampling cluster, the most hypertension 
occurred in cluster number 2, namely 19 people (35.2%). 
A total of 16 people consumed ground water with Mn> 
0.4 mg/L and 9 of them had blood pressure> 120/80 
mmHg (Table 1).

Table 2. Final Multivariate Modeling

Variable Sig Odds Ratio 
(OR) CI (95%)

Body Mass Index (BMI) 0.042 2.460 1.033-5.860
Age 0.001 10.675 3.240-35.169
Mn concentration in 
groundwater 0.450 1.584 0.481-5.222

In multivariate modeling, of the 10 variables analyzed 
6 of them could be entered into the model because the 
significance is less than 0.25, including obesity (0.066), 
blood sugar levels (0.189), age (0.0001), active smoking 
(0.140), passive smoking (0.144) and gender (0.144). 
While the ethnicity, family history and socioeconomic 
variables were not included in the modeling because 
the significance exceeded 0.25. The level of Mn in 
ground water had a significance of more than 0.25, 

but substantively the level of Mn in ground water was 
considered necessary with regard to hypertension, so 
that the variable was still included in the modeling. The 
final results of the modeling obtained, that the variables 
that were risk factors for hypertension in the community 
living around landfills are obesity (0.042 OR: 2,460) 
and age (0,0001, OR: 10,675), while the Mn variable 
in ground water was a variable controller (OR: 1.584) 
(Table 2).

Discussion
Obesity has a significant relationship (0.042) 

with hypertension and has a greater risk of 2,460 to 
experience hypertension. Obesity is a major risk of 
hypertension14,15. Based on Wang’s research (2014) that 
obesity has a very strong relationship with the incidence 
of hypertension16. Being overweight, especially when 
associated with increased visceral adiposity, is a major 
cause of hypertension, accounting for 65% to 75% of the 
risk of human primary (essential) hypertension17.

In the study results found that blood sugar levels> 
140 mg/dL have a greater risk of 2.482 experiencing 
hypertension. This is consistent with other studies 
that cystotic pressure has a significant relationship 
with plasma glucose and fasting blood glucose18,19. 
In etiology, diabetes and hypertension share common 
pathways such as SNS (Sympathetic Nervous System), 
RAAS (Renin Angiotennsin Aldosterone System), 
oxidative stress, adipokines, insulin resistance, and 
PPAR (Peroxisome Proliferator Activated Receptor)20.

Age> 35 years has a greater risk of experiencing 
10,675 hypertension. This is consistent with CDC data 
that the prevalence of hypertension increases according 
to age group, age group 18–39, 7.5%; 40–59, 33.2%; and 
60 and over, 63.1%21,22. People who smoke actively (OR 
3,188) and passive (OR 1,786) have a risk of developing 
hypertension. This is in accordance with the research of 
Thuey et al (2009) that hypertension has a relationship 
with smoking dose23,24.

People with a family history of hypertension had 
a greater risk of 1,122 to develop hypertension. This 
is in accordance with the research of Liu et al (2015) 
that family history has a significant relationship with 
hypertension25. Higher prevalence in family history with 
hypertension is also associated with the prevalence of 
obesity, central obesity and metabolic syndrome26.

Mn concentration> 0.4 mg/L in ground water used 
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as a source of drinking water has a risk of 1,314 to cause 
hypertension, although several studies have different 
results. The results of this study are similar to those of Lee 
and Kim (2011) that the concentration of Mn in the blood 
is associated with an increased risk of hypertension in a 
representative sample of the adult population in Korea7. 
While the study of Wu et al (2017) the concentration of 
Mn in urine has a negative correlation (p <0.01) with 
systolic pressure and diastolic27. Based on the results 
of this study, found a greater risk of hypertension 
in men than woman is OR 2,450. These results are 
in accordance with research of Choi et al (2017) the 
prevalence of hypertension was higher in men (34.6%) 
than in women (30.8%)28. However, after the age of 60 
years, hypertension was more prevalent in females than 
in males. Based on the research of Alhawari et al (2017) 
significant gender differences in systolic pressure (= 
0.003) with mean differences = 18.08 mmHg (CI: 16.13 
to 19.9) and diastolic pressure (= 0.011) with differences 
in mean mean = 3.6 mmHg (CI: 2.06 to 5.14), higher in 
men than in women29.

Conclusions
There is no relationship between manganese levels 

in drinking water with hypertension, but obesity and age 
have a significant relationship with hypertension. The 
variables of obesity (0.042, OR: 2,460) and age (0,0001, 
OR: 10,675) showed significant with hypertension. The 
level of manganese in drinking water to hypertension 
did not show significant results as a controlling variable 
(0.450, OR: 1.584). The variables, blood sugar levels, 
smoking, ethnicity, family history, socioeconomic and 
gender did not show significant results, but had an OR 
more than 1, which were respectively 2.05, 2.48, 3.19 
(active smokers), 1.79 (passive smokers), 1.02, 1.12, 
0.96 and 2.45.
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Abstract
Puerperal infection is inflammation of all genitalia in the puerperium caused by aerobic and anaerobic 
bacteria, one of which is Stapylococcus aureus which can attack and survive in epithelial cells and endothelial 
cells, then recognized by the Precenting Cell Antigen (APC). The APC will secrete cytokines as triggers for 
the activation of Thais, Th1, Th2, Treg and Th17. Interleukin-23 (IL 23). The purpose of this study was to 
prove the effect of L. reuteri probiotics on increasing levels of IL-23 cytokines in puerperal mice induced 
by S. aureus on the first days.

True Experimental research method post test Only Control group in vivo 40 tails Balb/c pregnant 10th day 
was divided into 4 groups K-, K+, P1, P2. Then performed surgery to take blood from the heart which will 
then produce blood plasma after centrifugation followed by measurement of IL 23 levels by the ELISA kit 
method with no. Catalog M2300 R & D brand

Analysis of data using the Independent Sample T Test with the help of SPSS For Windows 23 software. The 
results of the comparison between the negative control (K-) with the treatment group on the first day proved 
that an increase in IL 23 cytokine levels occurred, a comparison between groups observation on the first 
day proved to be an increase in IL 23 cytokine levels, the results of a comparison test between P1 and P2 
on the first day there was an increase in IL 23 cytokine levels an increase but not statistically significant the 
administration of L. reuteri probiotics can increase the levels of cytokines IL 23 in puerperal mice induced 
by S. aureus therefore probiotics can be useful in the puerperium to increase body immunity to prevent 
infection during the puerperium
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Introduction
The incidence of puerperal infection is 13% higher 

because operative delivery/cesarean cesarea is compared 
to vaginal delivery while operative delivery is currently 
occurring mostly due to medical indications and on its 

own request. The puerperal infection is inflammation 
of all genitalia in the puerperium caused by aerobic 
and anaerobic bacteria, one of which is Stapylococcus 
aureus (S. aureus) which spreads through the perineal 
wound and endometrial surface.(1)

S. aureus has polysaccharide capsules or thin 
membranes that play a role in bacterial virulence. 
Infections originating from external sources such as 
open sores from the mucosa (vaginal mucosa etc.).(2)

Treatment of infections due to S. aureus bacteria 
initially using antibiotics but in recent studies found that 
S. aureus isolated from hospitals are generally resistant 
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to circulating antibiotics, more than 85% of patients 
experience resistance to oxacillin. Therefore natural 
remedies as an alternative antibiotic that have been 
studied are one of them is probiotics namely normal 
flora bacteria in the mouth, gastrointestinal tract and 
urogenital tract obtained through fermented probiotic 
intake (for example cheese, yogurt, olive oil). The results 
of a study by Evrard, that the effect of probiotics on 
dendritic cells at high treatment doses on Lactobacillus 
rhamnosus (L. rhamnosus) Lcr35 causes monocyte 
immune responses in humans resulting from immature 
dendritic cells. Induction increase in the production of 
Th1/Th17 proinflammatory cytokines such as TNF, 
IL 1β and IL 23. The produced IL 23 will make Th0 
differentiate into TH 17 which releases IL 17 and IL 22 
cytokines as proinflammatory cytokines.(3)

In reproductive health services the use of L. reuteri 
probiotics as a treatment for urinary tract infections, 
vulvovagina candidiasis, bacterial vaginosis in humans 
while the target of a recent infectious disease therapy 
through differentiation from Th 17 cells on stimulation 
of IL 23 cytokines which will produce IL cytokines 22 
so that the researchers wanted to know the effect of L. 
reuteri probiotics as prevention of puerperal infection 
as evidenced by increased levels of IL 23 and IL 22 
cytokines in postpartum mice induced by S. aureus (4)

Material and Method
a.	 Animal Try: The experimental animals in this 

study were Mus muscullus strain Balb/c pregnant 
female 10th day obtained from Biotech Laboratorial 
Laboratory of Malang State Islamic University as 
many as 40 animals, divided into 4 groups. The 
animals were adapted for 1 day. first day and control 
groups, first and third day S. aureus groups, L. 
reuteri first groups, group L. reuteri + S. aureus first 
day.

b.	 Probiotic Lactobacillus reuteri: Probiotics used 
in this study were L. reuteri with ATCC 6475 
strain obtained from the American Type Culture 
Collection (Manassas, VA 20108 USA), then 
cultured in Mrsbroth media. L. reuteri is given 
through oral sonde at a dose of 1 x 1010 CFU/mouse 
as much as 250 µl/mouse every day (once a day) 
from gestational age 13 days to post partum on the 
first day.

c.	 Staphylococcus aureus bacteria: It is a type 
of gram-positive bacteria obtained from the 

Microbiology Laboratory of the Faculty of Medicine, 
Universitas Brawijaya, then cultured with a nutrient 
broth and rinsed with NaCl, then induced into the 
vagina of the postpartum mice intravaginally with 
a 1cc syringe which is replaced with a lo section of 
surfloo. dose of 5 x 107 as much as 200 μl/mice at 0 
to 12 hours post partum or immediately after giving 
birth

d.	 Measurement of IL cytokine levels 23: Observed 
from blood plasma taken from cardiac blood which 
is carried out systematically then measured levels 
of IL 23 with the Elisa kit method with no. Catalog 
M2300 R & D brand

e.	 Statistical Analysis: All research data were 
analyzed statistically with significance level p≤0.05 
and 95% confidence level using SPSS software vs 
23.0. The data were tested for normality using the 
Saphiro-Wilk test followed by the parametric test T 
test (independent sample t test)

Findings:

a.	 Comparison result of the control group with 
treatment (-) on the first day: Based on the results 
of the free sample t test (independent sample t test) 
data IL-23 levels in the puerperal model mice are 
displayed in full in the table below

Table 1 comparison if control groups (-) with 
treatment on day 1

Observation 
Group

IL Level-23 (pg/mL)
Mean ± SD p - value

K- 49.45±5.07 -
K+ 76.51±2.92 0.000
P1 100.70±7.73 0.000

Information:
K- = Negative Control Group (no treatment given)
K + = group given S.aureus treatment
P1 = group given L.reuteri treatment

Showed that there was a significant difference 
(p-value = 0,000 <) the average IL-23 level in puerperal 
mice between negative control groups (K-) (49.45 ± 5.07 
pg/mL) and positive control groups (K +) (76.51 ± 2.92 
pg/mL), there is a significant difference (p-value = 0.000 
<) the average level of IL-23 in puerperium model mice 
between the negative control group (K-) (49.45 ± 5.07 
pg/mL) with the group giving L. reuteri probiotics ( P1) 
(100.70 ± 7.73 pg/mL) means that the treatment of L. 
reuteri probiotics in puerperal mice can increase IL-23 
levels.
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b.	 Comparison test results between groups of 
observation on day 1: Based on the results of the 
free sample t test (independent sample t test) data IL-
23 levels in the puerperal model mice are displayed 
in full in the table below

Table 2: Comparison between groups of 
observations day 1

Observation 
group

IL Level-23 (pg/mL)
Mean ± SD p - value

K+ 76.51±2.92 -
P1 100.70±7.73 0.001
P2 129.33±15.14 0.000

Information:
K + = group given S.aureus treatment
P1 = group given L.reuteri treatment
P2 = group given L.reuteri + S. aureus treatment

Showed that there was a significant difference 
(p-value = 0.001 <) the average IL-23 level in puerperium 
mice between positive control groups (K +) (76.51 ± 
2.92pg/mL) with the group giving L. reuteri probiotics 
(P1) (100.70 ± 7.73 pg/mL), there is a significant 
difference (p-value = 0.000 <) the average IL-23 level 
in puerperal mice between positive control groups (K +) 
(76.51 ± 2.92pg/mL) with the group giving Probiotic L. 
bacteria reuteri + S. aureus (P2) (129.33 ± 15.14 pg/mL) 
means that the administration of L. reuteri + S. aureus 
bacteria is more able to increase IL-23 levels than only 
the administration of S. aureus bacteria in puerperium 
mice.

c. Comparison test results between groups of L.reuteri 
probiotics with giving of L.reuteri + S.aureus 
probiotics on day 1: Based on the results of the free 
sample t test (independent sample t test) data levels 
of IL-23 and IL-22 levels in the puerperium model 
mice are displayed in full in the table below

Table 3 Comparison between groups giving L. 
reuteri probiotics with L. reuteri + S. aureus 

Probiotics on day 1

Observation 
groups

IL Level-23 (pg/mL)
Mean ± SD p - value

P1 100.70±7.73 -
P2 129.33±15.14 0.015

Information:
P1 = group given L.reuteri treatment
P2 = group given L.reuteri + S. aureus treatment

Showed that there was a significant difference 
(p-value = 0.015 <) the average levels of IL-23 in 
puerperal mice between the groups giving probiotic L. 
reuteri (P1) (100.70 ± 7.73 pg/mL) with the group giving 
Probiotic L. reuteri + S. aureus (P2) (129.33 ± 15.14 pg/
mL), means that the administration of L. reuteri + S. 
aureus Probiotics is more able to increase IL-23 levels 
than the administration of L. reuteri probiotics alone in 
puerperium mice

Discussion
In the negative control group there was absolutely 

no treatment whatsoever but it appeared that on the third 
day observation the IL-23 level was greater than the first 
day observation according to Figure 5.3. The puerperal 
period Mus muscullus Balb/c strain occurs within 24 
hours where on the third day there has been a change 
in the reproduction of mice from the puerperium to the 
estrus period so that the immune system changes in the 
body of mice increased levels of IL 23 on the third day 
in the control group This is because the mice are in the 
estrous period. (5)

Complications of genetal infection due to S. aureus 
in puerperal mothers mostly occur on the third day, S. 
aureus is the most common vaginal pathogen which is 
one of the most frequently involved bacteria in infection, 
S. aureus colonization of the vaginal mucous membranes 
can cause Toxic Shock Syndrome which has an impact 
on maternal mortality. (6)

Local and systemic immune cell response 
mechanisms for S colonization. nasal aureus as a 
prevention of disease entry does not fully explain how 
this bacterium can die, although there are some clues in 
emphasizing local proinflammatory cytokines to provide 
signals that facilitate colonization of settled bacteria(7). 
S. aureus bacteria that are in dendritic cells are able to 
stimulate the production of cytokines IL 6, IL 1 and IL 
23 which will all encourage the differentiation of CD4 + 
T cells towards Th 17 cells (5)

Th17 cells are a different strain from CD4 + T cells 
characterized by IL 17 release. In addition Th 17 also 
excludes IL 22 as a member of IL 10. The expression of 
IL 22 begins with changes in signaling in growth factors 
β in IL 6 and other proinflammatory cytokines. IL 22 
production will depend on IL 23 production(8)

Normal flora have a role in developing protective 
host mechanisms. Resident bacteria that are not 
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pathogenic require ecological needs for their lives so that 
pathogenic bacteria (non-residents) that will proliferate 
in locations inhabited by normal flora will have difficulty 
competing with resident bacteria(9). But if the normal 
flora is depressed, the growth of pathogenic bacteria will 
be more rapid and can cause disease, S. aureus is one 
of the most pathogenic bacteria found in the vagina and 
is one of the bacteria that causes most infections. This 
bacterial colonization of the vaginal mucosa can be a 
cause of toxicoseptic shock(10)

Conclusion
There an effect probiotics lactobacillus reuteri 

on changes in the nature of all that and the keeping 
up of 23 on mice parturition of being exposed to the 
staphylococcus bacteria aureus
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Abstract
Burning is very dominant process to accruing material pollutants. The smoke produced from burning coconut 
shells of fish smoking industry is a problem that can cause health complaints of fish smoking workers, it 
can produce pollutants such as CO2, HC, NO2, and particulates. It is necessary to analyze the working 
period and time of workers’s health complaints. The purpose of this study is to analyze the working period 
and time of health complaints of fish smoking workers. The design is cross sectional, data collected by 
interviews using quisionare, analysis until bivariate stage. The results, form 65 total sample, mostly workers 
(60 people,92.3%) working > 5 years, mostly workers (61 people, 93.8%) working > 8 hours/day, mostly 
workers have a health complaints (47 people, 72.3%), there is no significant relationship between working 
period and health complaints (pv 0.611), there is no significant relationship between working time and health 
complaints (pv 0.061).

Keywords:  Working period, working time, health complaints.

Introductions
Air pollution is an important factor of environmental 

pollution. Air pollution consists of outdoor air pollution 
and indoor air pollution. One of source outdoor air 
pollution is industrial smoke1. Many kind of industy, 
both home industry or large industry have grown rapidly 
in terms of quantity and type. It obviously have a negative 
impact to the environment, such as water, air, and soil 
pollution2.Air pollution, especially particulate matter 
can affect human’s health even in low concentrations3. 
Estimated that more than two million deaths per year are 
caused by exposure to air pollutions4.

Fish smoking is one of home industries that can 
cause air pollution. One of the centers of fish smoking 
industry is in Bandarharjo, Kelurahan Semarang Utara, 
Kota Semarang. The smoke produced by burning coconut 
shells as fuel for fish smoking, and that is a problem 
in the fish smoking room. From Gordon5 in Nisrinah6 
health effects caused by indoor pollution which is use 

of solid fuels for cooking are chronic lung diseases 
including chronic obstructive pulmonary disease and 
bronchitis. One of the pollutants found in the smoke from 
combustion can cause pneumonia, respiratory system 
disorders, eye irritation, allergies, chronic bronchitis7. 
A study from Ghaffari8 mentions that exposure from 
particulates is more dangerous to human than exposure 
from ozone, carbon monoxide and nitrogen oxides. Health 
complaints at fish smoking workers can be influenced by 
factors from the characteristics of workers. The factors 
that can cause health complaints there are sex, age, 
disease history, working period, working time, smoking 
activities, nutritional status of workers, and physical 
activity9. From Nirmala10 workers who have worked> 5 
years have a potential to suffers lung function disorders 
compared to workers who have a working period of <5 
years. The working process of fish smoking, requires 
workers to be in a work environment with exposure to 
smoke that lasts for quite a long time, as a result workers 
become very vulnerable to health complaints11. The 
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aim of this study is to find out the relationship between 
working period and working time to health complaints 
of fish smoking workers. The benefit of this study is to 
provide information regarding health complaints caused 
by working period and working time of fish smoking 
workers.

Material and Method
The population of this study is workers of smoking 

fish Bandarharjo, Kota Semarang consisting of 25 
houses of the fish smoking industry with 151 workers. 
In this study, the proportion of previous studies was 
55.6%12 Based on the formula Lemeshow13 the number 
of research samples with a confidence level of 95%, 10% 
precision and a proportion of 0.556 are 58 people. To 
avoid missing answers from respondents, it is necessary 
to add 10% of the total sample obtained so that the total 
sample size are 65 people. The samples taking by simple 
random sampling method to provide opportunities for 
samples to be able to participate in research. This study 
used a cross sectional design, data collected by interviews 
using quisionare about individual characteristic such as 
gae, gender, health complaints, working time, working 
period, weight, and height. Data analysis until bivariate 
stage.

Findings:

General Description of the Research Area: 
Kelurahan Bandarharjo, Semarang is directly borders to 
the Java Sea, and that is the estuary area of Semarang 
River. One of the main livelihoods at Kelurahan 
Bandarharjo is fishermen. Total of Bandarharjo fish 
smoking home industries are 25 houses, which are 
divided into small, medium and large scale. The division 
of the scale or type of fish smoking house is based on the 
number of stoves, number of workers, and production 
capacity per day. The production process is carried out 
every day from 6:00 to 18:00 WIB. If the fish material 
not abundant due to the season, some industry owner 
save the needs of the fish by freezing the fish to ice. The 
raw materials for fish come from local fishermen. The 
total amount of smoked fish per day is around 50-100 
kg. The fuel used in the fish smoking industry is coconut 
shell, which is included in the category of hardwood 
species consisting of lignin, cellulose, hemicellulose and 
ash with a moisture content of 6% -9%14.

The stages of smoked fish production start from the 

preparation of coconut shells that have been dried as 
fuel, then clean and wash the fish cleanly, and finally 
the process of smoking the fish. The time range for fish 
smoking process from 15 to 30 minutes depending on the 
type of fish. The indicator of the fish is depend of a color 
change. Some of the smoke from fish smoking industry 
come out through the chimney that is found in each of 
the fish smoking houses and some out through the door, 
or some of the smoke billows in the fish smoking room.

Working Period of Fish Smoking Workers: There 
are 65 total respondent of this study.

Table 1. Working Period of Fish Smoking Workers 
Bandarharjo, Kota Semarang, 2019

Working Period Total Percentage (%)
<5 year 5 7,7
>5 year 60 92,3
Total 65 100

Source: Primary data

Based on table 1, most of the workers have worked> 
5 years, which is 60 people (92.3%).

Working Time of Fish Smoking Workers: The 
frequency distribution of working period fish smoking 
workers can be seen in table 2.

Table 2. Working Time of Fish Smoking Workers 
Bandarharjo, Kota Semarang, 2019

Working Time Total Percentage (%)
<8 hour/day 4 6,2
>8 hour/day 61 93,8
Total 65 100

Source: Primary data

Based on table 2, most of workers worked> 8 hours/
day, which is 61 people (93.8%).

Health Complaints of Fish Smoking Workers: 
The existence of health complaints on workers is a 
subjective complaint that is felt when working both 
complaints of breathing or eye complaints. Identification 
of eye complaints experienced by workers is painful 
eye complaints, watery eyes and red eyes. Meanwhile 
identification of respiratory complaints experienced 
by workers is nasal irritation complaints, shortness of 
breath, coughing and coughing up phlegm.
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Table 3. Health Complaints of Fish Smoking 
Workers Bandarharjo, Kota Semarang 2019

Health Complaints Total Percentage (%)
With complaints 47 72,3

No complaints 18 27,7

Total 65 100

Source: Primary data

Based on table 3, there are 47 workers (72,3 %) 
have a health complaints and 18 workers (27,7 %) have 
no health complaints.

Complaints to the eye caused by exposure to the 
smoke from the coconut shell combustion in the process 
of fish smoking continuously for more than 8 hours each 
day, so that can cause irritation in those characterized 
by red eyes, painful eyes and watery eyes15. Meanwhile 
workers who have respiratory complaints such as nasal 
irritation, shortness of breath and coughing. Respiratory 
complaints arise due to a disturbance in the respiratory 
tract which is exposed to air pollutants such as PM2.5 
which is found in the smoke from burning coconut 
shell10.

A fish smoking who have health complaints are 
caused by the concentration of pollutants contained in 
the smoke from the combustion of coconut shell which 
exceeds the quality standard. Based on a study by 
Nirmala 2014, workers who were in the fish smoking 
place with a concentration of PM 2.5 that exceeded the 
quality standard experienced a painful eye complaint 
(61.5%) and experienced shortness of breath.

Analysis of Working Period to Health Complains 
of Fish Smoking Workers: The analysis of working 
period to health complaints of fish smoking workers was 
carried out descriptively using cross tabulation.

Table 4. Analysis of Working Period to Health 
Complaints

Health 
Complaint

Working Period 
(Year) N OR 

(95%) PV
>5 <5

With 
complaints 44 3 47

1,833 
(0,280-
11,996)

0,611No 
complaints 16 2 18

Total 60 5 65

Based on table 4, there are 44 workers who have 
health complaints with a working period of> 5 years, and 
3 workers have health complaints with a working period 
of <5 years. Meanwhile workers who have a working 
period of> 5 years and have no health complaints are 16 
people, and workers who have a work period of <5 years 
with no health complaints are 2 people. Working period 
variabel and workers health complaints have categorical 
data scales with a significance level of 95%, then the 
statistical test used is Fisher Exact to test the relationship 
of worker health complaints, so that the value of p value 
is 0.611 because the p value > 0.05, then the results of 
the analysis can be concluded that there is no relationship 
between the period of working and the health complaints 
of fish smoking workers. The results of the analysis 
also obtained OR = 1,833, meaning that workers who 
worked> 5 years had odds of 1,833 for not having health 
problems compared to workers who worked <5 years.

There was no significant relationship because this 
study was only carried out on a small scale (the data 
obtained was less varied). Workers with a working 
period> 5 years are more at risk of experiencing health 
complaints. Based on Nirmala10 states that, the longer a 
person have to works, the more workers are exposed to 
the danger posed by the work environment. Exposure 
to dust contained in the smoke from combustion will 
continue and be inhaled and accumulated by workers 
within years, as a result it can lead to health complaints.

However, health complaints for fish smoking 
workers can also come from other factors such as 
weather conditions, workload, individual endurance, 
vitamin intake and food consumed by workers so that 
there are other factors that have not been studied in this 
study which can be a factor affect the health complaints 
experienced by Bandarharjo fish smoking workers. This 
is in line with the research conducted by Ode16 which 
states that there is no relationship between the period of 
work with health problems, especially the vital capacity 
of lung traffic police.

Analysis of Working Time to Health Complains 
of Fish Smoking Workers: The results of working time 
analysis on health complaints of fish smoking workers 
can be seen in table 5.
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Table 5. Analysis of Working Time to Health 
Complaints

Health 
Complaints

Working time 
(hour/day) n OR 

(95%) PV
>8 <8

With 
complaints 46 1 47

9,200 
(0,889-
95,221)

0,061No 
complaints 15 3 18

Total 61 4 65

Based on table 5, there are 46 workers who have 
health complaints with a working time of> 8 hours/day, 
and only 1 worker has a health complaint with a working 
time of <8 hours/day. Meanwhile workers who have 
work time> 8 hours/day and have no health complaints 
are 15 people, then workers who have work time <8 
hours/day and no health complaints are 3 people. Work 
time variables and health complaints workers have 
categorical data scales with a significance level of 95%, 
then the statistical test used is Fisher Exact to test the 
relationship between working time and workers health 
complaints, so that the value of p value is 0.061 because 
the value of p value> 0.05, the results of the analysis can 
be concluded that there is no relationship between work 
time and workers’s health complaints fish smoking. 
From the results of the analysis also obtained the value 
of OR = 9,200, meaning that workers who working > 8 
hours/day have odds of 9,200 for not experiencing health 
problems compared to workers who work <8 hours/day.

No relationship between working time and worker’s 
health complaints caused by the length of a person’s 
work hours is not in line with the amount of exposure. 
Based on observations, it was shown that even working 
hours between one worker and another worker almost 
same, but the exposure dose received was different. For 
example, one health problem that arises is lung function 
disorders. A worker who, despite the long working 
hours, maybe have normal lung function if his working 
period is still short and does not have a smoking habit. 
This research is in line with the research by Pinugroho17 
which concluded that there was no correlation between 
duration of exposure to pulmonary function disorders 
with p = 0.740. In this study, might be happend bias 
selection. It caused by there are some respondents ignore 
to participate at this research. And then, the most of 
workes are women, so it make the homogeneous data. 
And also might be happend bias information, caused by 
relying on the respondent’s memory such as the question 

of age, and many workers have forgotten when they 
started working as Bandarharjo fish smoking workers.

Conclusion
The results of this study, the most workers there 

are 60 people (92.3%) working > 5 years, most workers 
there are 61 people (93.8%) working > 8 hours/day, most 
workers have a health complaints, there are 47 people 
(72.3%), there is no significant relationship between 
working period and health complaints (pv 0.611), there 
is no significant relationship between working time and 
health complaints (pv 0.061). for next study, the number 
of respondents is expected to be more so that the data 
obtained becomes heterogeneous. Questions related to 
health complaints are further deepened, for example 
by conducting a direct health check to get clearer 
information so that the analysis can be as expected.
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ABSTRACT
One form of health promotion for school students is the school health program in every region in Indonesia. 
The purpose of School Health according to the Ministry of Education and Culture in 2012 is to improve 
the quality of education and student achievement by improving the quality of clean and healthy life and 
health status of students and creating a healthy environment. This research was conducted using qualitative 
descriptive method with the aim of developing a model of implementing school health programs. Respondents 
in this study were students from junior high schools managed by the government and junior high schools 
managed by private parties implementing school health programs. The results of this study are expected 
to support existing models by improving school health management through a systems approach so that 
students can improve their performance through improving clean and healthy living behaviors and a healthy 
environment.

Keywords:  Health promotion, health school, development, junior high schools, systems approach.

Introduction
School-age children are faced with very complex 

and diverse health problems. Various kinds of health 
problems arise in elementary school-age children, but 
problems that are commonly associated with healthy 
living behavior (Nugraheni, 2019)(1). While for middle 
school and high school age children, the problem is 
related to risky behaviors such as drug abuse (Narcotics, 
Psychotropic and other addictive substances), unwanted 
pregnancies, unsafe abortion, sexually transmitted 
diseases (STDs), including HIV/AIDS, adolescent 
reproductive health, accidents, and other trauma (MOH, 
2004)(2). Efforts to foster school-age children can be 
done through the School Health program in every 
region in Indonesia. The School Health is one vehicle 
for improving student health status (Nugraheni, 2019)(1). 
The target is students and other school communities with 
the aim of improving students healthy life skills. School 
health services that involve all relevant parties such as 
students, families, and community service providers, 
school nurses and school doctors play a more complex 
role to prevent, facilitate and handle health problems 

to improve the education of all students (Kolbe, 2019)
(3). So students can learn, grow and develop optimally 
and become quality human resources. According to 
Suliha (2002) the aim of School Health is to improve 
the ability of healthy living and the health status of 
students as early as possible and create a healthy school 
environment so as to enable harmonious and optimal 
growth and development of children in the context of 
quality Indonesian human formation(4).

Based on the Principles for the Development School 
Health that have been determined by the government, 
School Health has three main programs known as 
“TRIAS UKS”. The three programs include health 
education, health services and fostering a healthy school 
environment. School Health activities must be carried out 
at all levels of education, from the level of kindergarten, 
elementary school, Junior High School (JHS) to Senior 
High School (SHS) and vocational education, both under 
the guidance of the Ministry of National Education and 
the Ministry of Religion, including Islamic boarding 
schools and out-of-school education channels (MOH, 
2004)(2).
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The fundamental problems that occur in the 
development and development of School Health include: 
Clean and Healthy Life Behavior has not reached the 
expected level, the existence of health problems in 
school-age children, limited human resources, available 
facilities and infrastructure, lack of optimal coordination 
between agencies, lack of the optimal role of the School 
Health Advisory Team, as well as the limited rules and 
regulations governing the management of School Health 
(Ministry of Education and Culture, 2012)(5).

The implementation’s problem of School Health in 
Banyuwangi is not much different from the problems 
raised by the Ministry of Education and Culture. Strong 
effort and solid cross-sectoral cooperation are needed 
to implement the School Health program in accordance 
with established legislation so that the benefits of 
implementing the School Health program such as the 
realization of healthy schools and the creation of the next 
generation that are physically, mentally and spiritually 
healthy for a prosperous life.

Based on these conditions, it is necessary to take 
concrete steps to optimize the implementation of the 
School Health program, especially in service activities. 
So the need for innovation in the development model of 
the School Health program in an effort to improve the 
health of JHS students in Banyuwangi. The development 
innovation was carried out by optimizing all elements in 
the School Health program service and integrated with 
teaching and learning activities in schools. So as to be 
able to create personal students who have the ability and 
awareness of the importance of health.

Material And Method
This research use descriptive qualitative approach. 

This approach is used with the aim of delving deeply 
into the knowledge, opinions, opinions and views on the 
current implementation of the School Health program 
and exploring more information about the partnerships 
that have been built in optimizing the implementation of 
the School Health program. Data collection was carried 
out in four JHS in Banyuwangi which consisted of two 
public JHSs and two private JHSs for three months, 
starting April - June 2016. This study used in-depth 
interviews and FGD method conducted through several 
stages, namely situation analysis and primary data 
collection.

The variables of this study consisted of the 
characteristics of the informants, the knowledge of the 

informants, opinions, and views of informants about 
the implementation of School Health, management of 
School Health implementation, obstacles experienced, 
strengths possessed, future expectations regarding 
the implementation and utilization of School Health 
specifically implementing “TRIAS UKS”.

Findings: There are three main activities of the 
School Health activity that are commonly known 
as the “TRIAS UKS”. School Health is a form of 
health promotion and education efforts in the school 
environment. In modern school health programs include 
10 interactive components such as health education, 
physical education and physical activity, environmental 
and nutritional services, health services, counseling, 
psychological and social services, physical environment, 
social and emotional climate, family involvement, 
community involvement, and health employee (Kolbe, 
2019)(3). For this reason, the implementation of School 
Health is based on the awareness of increasing the 
welfare of the school community in particular. In terms 
of this, School Health has an important role in health 
development in schools to prepare a healthy, smart and 
prosperous generation.

A.	 Implementation of the School Health Middle 
School Program in Banyuwangi Regency: To 
achieve School Health goals, promotive, preventive, 
curative and rehabilitative efforts are carried out as 
early as possible in accordance with the “TRIAS 
UKS”, such as:

	 1.	� Health Education in School: Health education 
is a dynamic process of behavior change, where 
the change is not just the process of transferring 
material or theory from one person to another 
and not a set of procedures, but these changes 
occur because of the awareness of the individual, 
group, or society itself (Wahid IM & Nurul C, 
2009: 9-10)(6). The health education program 
must also emphasize behavioral change skills, 
such as goal setting and self motivation, to 
positively impact students’ physical activity 
behavior (Dai, 2019)(7). The results of the study 
show that in most of the JHS in Banyuwangi 
have implemented School Health programs in 
the field of health education such as:

		  a.	� Increase knowledge, behavior, attitudes 
and skills for a clean and healthy life.

		  b.	� Planting and habituating clean and healthy 
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life and deterrence of bad influences from 
outside.

		  c.	� Cultivating a healthy lifestyle so that it can 
be implemented in everyday life.

In addition, health education can be carried out 
through intracurric and extracurricular activities. The 
intracurric activity is a part of the school curriculum 
such as health science subjects, physical education and 
health subjects or subjects that can be inserted in health 
sciences. While extracurricular activities are health 
education that can be included in activities outside of 
school hours in order to instill student’s healthy behavior.

2.	 School Health Services: School Health service 
activities are minimum standard service activities in 
schools. Health services can help health education 
for students (Giri, 2018)(8). Not only the provision of 
material and information to students regarding their 
health, but also practice through relationships with 
health workers. School health also services include 
regular health examinations, open-door clinic, acute 
medical care for minor symptoms or injuries, some 
specialist care as well as the promotion of wellbeing 
and safety at school (Kivimaki, 2018)(9). The results 
of interviews with School Health services can be 
seen that the information stated that there were 
services provided by School Health in schools. 
The implementation of School Health services in 
Banyuwangi includes:

	 a.	� Early Growth and Stimulation Detection and 
Intervention

	 b.	 Health screening and periodic health checks

	 c.	 Dental and oral examination and treatment.

	 d.	� Development of Clean and Healthy Life 
Behavior

	 e.	 First Aid In Accident/First Aid In Disease

	 f.	 Provision of immunization

	 g.	 Physical Fitness Test

	 h.	 Eradication of Mosquito Nest

	 i.	 Adding blood tablets

	 j.	 Giving worm medicine

	 k.	� Use of the school yard as a family medicine 
park/live pharmacy.

	 l.	 Health education and counseling

	 m.	 Guidance and supervision of healthy canteens

	 n.	 Nutritional information

	 o.	 Post-illness recovery

	 p.	� Health referrals for public health center/
hospitals.

3.	 Development of a Healthy Environmental Life: 
The development of the school environment aims 
to create a healthy environment in the school that 
allows every citizen of the school to achieve the 
highest degree of health in order to support the 
achievement of a maximum learning process for 
each student (Ministry of Education and Culture, 
2012)(5). Fostering a healthy school environment 
includes:

	 a.	� Implementation of cleanliness, beauty, comfort, 
order, security, longing and kinship.

	 b.	� Development and maintenance of environmental 
health including smoke free, pornography, 
psychotropic narcotics and other addictive 
substances and violence.

	 c.	� Fostering cooperation between school 
communities.

Based on the explanation above, the “TRIAS UKS” 
activities have run quite well, although not yet as a whole. 
The School Health implementation team is still focused 
on the “TRIAS UKS” activities and the fulfillment of 
School Health facilities and infrastructure, in addition to 
the rather heavy extracurricular activities in JHS.

B.	 Model of School Health Program Development 
in Middle School: The program is a collection of 
real, systematic and integrated activities, carried 
out by one government agency or more or in the 
framework of cooperation with the community or 
which is the active participation of the community 
in order to achieve the goals and objectives that 
have been set (Pramono, 2011: 45)(10).

One example is the substance of special service 
management engaged in health at the school scope, 
namely School Health Unit. This school service 
management is basically made to facilitate learning and 
can meet the special needs of students at school.	 T h e 
implementation of School Health activities still refers to 
the “TRIAS UKS”. There has been no development of 
the middle school health program. The following is the 
identification of the expectations of the School Health 
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Implementation Team:

	 1.	 Obtain School Health guidelines

	 2.	 Medication assistance

	 3.	� The presence of medical personnel at the School 
Health

	 4.	 Repair of rooms and School Health facilities

	 5.	 Training a small doctor

	 6.	� Implementation of the School Health 
Competition as a form of existence and mutual 
motivation

	 7.	� Education about the dangers of free sex, HIV 
and drugs.

	 8.	� The activity of forming the character of 
independence

	 9.	 Involvement of educational institutions

Based on the identification of the above expectations, 
it can be concluded that the development of School 
Health at the Implementing Level is strengthening the 
input components and enriching activities in the process 
components. While the implementation of School Health 
activities at the District and District Guidance Team 
Levels is still focused on organizing and coordinating 
the Team Builder mechanism. So, the function of 
fostering and developing School Health has not been 
implemented optimally.

WHO in Notoatmodjo (2012) launched five 
(5) health promotion strategies in schools, namely 
advocacy, cooperation, capacity building, research and 
partnerships(11). Thus, the model of developing the JHS 
School Health in accordance with the conditions of the 
JHS in Banyuwangi is strengthening the management of 
School Health with a systems approach. The following 
is a scheme for strengthening the management of JHS 
School Health in Banyuwangi Regency.

Caption:

1.	 Input: In the implementation of the School Health 
program in Banyuwangi Regency, the staff who 
organized this program were the School Health 
Implementation Team (headmaster, supervisor of 
School Health, teacher council, Student Council, 
School Health administrators), the savings team 
of the School Health level and the district level 
supervisors team. For facilities that support the 

implementation of this program such as the School 
Health room, administration desk, mattress, pillow, 
bolster, blanket, registration book, cupboard, 
medicines and so on. The implementing of the 
School Health program is using manual method. All 
of these input factors must work together in order to 
realize behavior change to achieve optimal health 
status.

2.	 Process: The management function is starting from 
planning, organizing, actuating and controlling.

	 a.	� Planning: Planning is the initial stage in the 
management process. Planning according to 
Koontz and O’Donnell (1964) is “involving 
selecting the objectives and policies, programs 
and procedures for achieving them-either 
for the entire enterprise or for any organized 
part”(12). Planning includes decision-making 
activities because it includes the selection of 
decision alternatives.

Implementation of the School Health program 
planning in Banyuwangi, planning was carried out by 
the School School Health Implementation Team but 
was not integrated with the District and District Head 
of the School Health Development Team because the 
organizing of the School Health Development Team in 
Banyuwangi didn’t work. This can occur because there 
is no planning for public health center specifically for 
School Health at the District Level.

While the planning of School Health guidance at 
the District Level is integrated with the Health Office 
and the majority is joined by the public health center’s 
program. So that the planning of the JHS School Health 
program in Banyuwangi is only limited to planning by 
the School Health Implementation Team itself.

	 b.	� Organizing: Organizing can be formulated as 
an overall management activity in grouping 
people and assigning tasks, functions, 
authorities, and responsibilities of each with the 
aim of creating useful and effective activities 
in achieving predetermined goals (Manullang, 
2008)(13). According to Terry (2006) Organizing 
includes(14):

		  1.	� Divide the components of activities needed 
to achieve goals into groups

		  2.	� Dividing tasks to someone manager to hold 
the grouping
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		  3.	� Establish authority between groups or 
organizational units

The School Health executive team that came from 
students namely 7th, 8th and 9th grade students fulfilled 
the requirements after the School Health training. In 
line with the organization of the School Health program 
implementation team in schools, it was not balanced 
with the organization of District and District advisory 
teams. Because the sub-district advisory did not know 
about the team implementing this development. Thus, it 
resulted in the non-implementation of the task of School 
Health Guidance Teams in conducting the development 
of School Health in Banyuwangi.

	 c.	� Actuating: Activation and Implementation 
(actuation) is an action to make all group 
members want to try to achieve organizational 
goals in accordance with planning (Prayitno, 
1997)(15). In management, other terms will 
often be encountered for mobilization and 
implementation functions, namely motivating, 
directing, influencing, commanding.

The implementation of School Health must be 
in accordance with the health needs of students. 
Implementation of these activities can be in the 
form of “TRIAS UKS”. These needs can cover 
physical, psychological, social and spiritual needs. 
The implementation of health business activities can 
be carried out well if all the residents of the school, 
supporting facilities and infrastructures and various 
cross-sectoral agencies can contribute to the success of 
this activity.

	 d.	� Controlling: Planning is closely related to the 
function of supervision or control because it 
can be said that the plan is a standard or tool of 
supervision for the work being done. George R 
Terry (2006) suggested “control is to determine 
what is accomplished, evaluate it, and apply 
corrective measures, if need, to insure result in 
keeping with the plan”. Furthermore, Newman 
said “control is the performance that conforms 
to plan”(14).

Control of purpose of school health activities 
includes monitoring and evaluation efforts supported 
by recording and reporting. Control must be carried 
out periodically and continuously, one of the method 
used by the Government (Regional) in monitoring and 
evaluating the implementation of health activities in 

schools. The main objective of control is to make what 
is planned become a reality (Manullang, 2008)(13).

The supervision of the School Health program in 
Banyuwangi is carried out by the implementation team 
and the subdistrict and district development team. At 
the supervisory level, the evaluation is carried out in 
each semester. However,0020supervision of the sub-
district and district supervisors team did not work due to 
barriers to integration with monitoring programs in the 
puskesmas.

3.	 Output: The output factor of the implementation of 
this school health business is the change in behavior 
from unhealthy habits to clean and healthy living 
habits and a healthy environment.

4.	 Outcome: The outcome factor of the implementation 
of this school health effort is the increasing quality 
and achievement of students both academically 
and non-academically according to the purpose of 
education at school.

5.	 Impact: The impact of the results of the 
implementation of health business is expected to 
increase the level of health of students so that the 
growth of students continues to increase and free 
from sources of disease.

Conclusion
Based on the results and finding of research on the 

development of the School Health program in JHS in 
Banyuwangi it can be concluded that the planning of the 
School Health program is still routine which results in 
less optimal organization. However, the implementation 
of the School Health program is in accordance with the 
“TRIAS UKS” and its supervision is already good at the 
level of the implementation team. It’s just that the School 
Health program development has not been implemented 
optimally.

Therefore it is necessary to make efforts to 
optimize the implementation of the School Health 
program in accordance with the Policy Principles for 
the Development and Development of School Health 
and the School Health Development Team. With the 
model of developing a JHS School Health program in 
Kabupaten Banyuwangi, “Strengthening School Health 
Management with a System Approach” is expected to 
be able to optimize the implementation of the School 
Health program.



2502  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Conflict of Interest: In this article conflict of 
interest is nil.

Source Of Funding: The source of funding research 
is funds from the Faculty of Public Health Airlangga 
University.

Ethical Clearance: Ethical approval was obtained 
from Health Research Ethics Committe, Faculty 
of Public Health Airlangga University with ethical 
approval number: 396-KEPK. All the respondents who 
agreed to participate in the study signed an informed 
consent statement voluntarily, and the anonymity 
and confidentiality of each respondent has also been 
guaranteed and stated in the informed concent.

References
1.	 Nugraheni H. Survey of satisfaction on school 

health unit service at elementary school. Indonesia: 
Indian Journal of Public Health Research and 
Development; 2019.

2.	 Departemen Kesehatan RI. Kualitas Sumber Daya 
Manusia Ditentukan Pendidikan dan Kesehatan 
[Internet]. Depkes RI. 2004 [cited 1 Juli 2016]. 
Available from http://www.depkes.go.i3.	 K o l b e 
LJ. School health as a strategy to improve both 
public health and education. Bloomington: Annual 
Review of Public Health; 2019

4.	 Suliha U, Herawani, Sumiati, Yati R. (Pendidikan 
Kesehatan: Pendidikan Kesehatan. Jakarta 
(Indonesia): EGC Buku Kedokteran; 2002.

5.	 Kemendikubud. Pedoman Pembinaan dan 
Pengembangan Usaha Kesehatan Sekolah. Jakarta; 
2012.

6.	 Wahid IM, Nurul C. Ilmu kesehatan masyarakat: 
teori dan aplikasi. Jakarta: Salemba Medika; 2009.

7.	 Dai CL. School health program: impacting physical 
activity behaviors among disadvantaged students. 
Las Vegas: Journal of School Health; 2019.

8.	 Giri AK, Sunita Behera, Abhiruchi Galhotra. 
Concept of primary eye care & school health in 
India. India: Indian Journal of Community & Family 
Medicine; 2018.

9.	 Kivimaki H, Vesa S, Kirsi W, et al. Access to a 
school health nurse and adolescent health needs 
in the universal school health service in Finland. 
Finland: Scandinavian Journal of Caring Sciences; 
2018.

10.	 Pramono A. Strategi kepemimpinan kepala sekolah 
dalam melaksankan program sekolah cuma-cuma 
dan memberdayakan partisipasi masyarakat (studi 
kasus di SMP Harapan I Dlanggu Mojokerto) [tesis]. 
Malang: Pascasarjana Universitas Negeri Malang; 
2011.

11.	 Notoatmodjo S. Promosi kesehatan di sekolah. 
Jakarta: PT. Rineka Cipta; 2012.

12.	 Knootz H, Cyrill O’D. Principles of management: an 
analysis of managerial fuctions. Madison: McGraw 
Hill; 1964.

13.	 Manullang M. Dasar-dasar manajemen. Yogyakarta: 
Gadjah Mada University Press; 2008.

14.	 Terry GR. Prinsip-prinsip manajemen cetakan 
kedelapan. Alih Bahasa J Smith DFM. Jakarta: 
Binarupa Aksara; 2006.

15.	 Prayitno, Amti E. Seri pemandu pelaksanaan 
bimbingan dan konseling di sekolah seri II pelayanan 
bimbingan dan konseling sekolah lanjutan tingkat 
pertama. Jakarta: Direktorat Jenderal Pendidikan 
Dasar dan Menengah; 1997.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2503

Particulate Matter 10 µm (PM10) Exposure and
Lung Function Disorder of Workers in 

Traditional Ceramic Industry Plered, Indonesia

Astrid Salome Evelina1, Haryoto Kusnoputranto2, Bambang Wispriyono2

1Postgraduate Student in Public Health, Department of Environmental Health,
2Department of Environmental Health, Faculty of Public Health, Universitas Indonesia, Depok, Indonesia

Abstract
The purpose of this research is to explain the correlation between workers health risks level (risk quotient/
RQ) (influenced by the concentration of particulate matter 10 µm (PM10) exposures), characteristics and 
patterns of individual activities (including age, sex, smoking behaviors, and working periods) to lung 
function disorder of workers in traditional ceramic industry.

This research was a quantitative study that used a cross sectional study design and was conducted in July-
September 2019. Measurement of PM10 concentration in the air used High Volume Air Sampling (HVAS) with 
gravimetric method. The number of sample of workers was 107 workers. Interviews through questionnaires 
were conducted to the 107 workers. While the spirometry test (lung function measurement) by using a 
spirometer was conducted only to 30 sample of workers with the criteria of longest working period.

There is a correlation between PM10 concentration and worker health risks level (risk quotient/RQ). However, 
there is no correlation between RQ, age, sex, smoking behaviors and working periods toward lung function 
disorder incidence.
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Introduction
PM10 can come from several sources, including 

natural activities and the effects of human activities in 
industry, transportation, and agriculture.1 Many studies 
have reported that PM10 has become a problem in the 
world, including Indonesia, since when PM10 emissions 
are generated, but not managed properly, it may cause air 
pollution, which can risk the human health. Traditional 
Ceramic Industry Plered is ahome industry where the 
process and technology used was still simple, so that the 

PM10 emissions resulted has not yet concerned.

The study concerning air pollution by particulates 
has been conducted by Ahmad et al.2 in Haripur, 
Pakistan. That study used PM10 and PM2.5 measurement 
method which obtained from the activity in the cement 
industry. Eighty percent of the samples (both PM10 and 
PM2.5) were over the National Environmental Quality 
Standards (NEQS), set by Pakistan. Similar study has 
also been conducted by Fongmoon et al.3 in Thailand, 
focused on the toxic effects of PM10 toward genes and 
mouse lungs collected from ceramics factories. The 
study showed that PM10 was not mutagenic toward S. 
typhimurium but could harm rat lung tissue.

Materials and Method
1.	 Partcipants: The number of sample of workers was 

107 workers.
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2.	 Data Collection: The 107 sample of workers 
were interviewed using a questionnaire concerning 
characteristics and patterns of individual activities 
including age, sex, smoking behaviors, and working 
periods. Measurement of PM10 concentration in the 
air used High Volume Air Sampling (HVAS)with a 
gravimetric method according to SNI 7119.15: 2016 
guidelines.4 Measurements were conducted for 1 
hour at six observation points which represent six 
villages in this study location.

3.	 Measurement and Statistical Analysis: RQ was 
calculated through an Environmental Health Risk 
Assessment.5 Exposure analysis is an important 
part of the risk assessment, which by measuring or 
calculating therisk agent intake. Intake (I) for non-
carcinogens was calculated using an equation.

I = C x R x tE xfE x Dt / Wb x tavg
I	 :	 intake mg/kg/day
C	 :	 risk agent concentration, mg/m3 for air medium, mg/L for 

drinking water, mg/kg for meals
R	 :	 intake or consumption rate, m3/hour for inhalation, L/day 

for drinking water, g/day for meals
tE	 :	 exposure time, hour/day
fE	 :	 exposure frequency, day/year
Dt	 :	 exposure duration, year (real time or projection: 30 years 

for residential default values)
Wb	 :	 body weight, kg
tawg	:	 average time period (30 years x 365days/year for non-

carcinogenic substances, 70 years x 365days/years for 
carcinogenic substances)

Health risks characterization is expressed as risk 
quotient (RQ). Health risks are stated exist and need to 
be controlled if RQ>1.

RQ = I/ RfC
The spirometry test (lung function measurement) 

using a spirometer was performed toward only 30 sample 
of workers (5 people at each observation point) with the 
longest working period criteria. The lung function is 
normal if the value of % FVC (FVC/pred) = ≥ 80 and 
% FEV (FEV1/FVC) = ≥ 75. Whereas restriction lung 
function disorder if %FVC (FVC/pred) < 80 and % 
FEV (FEV1/FVC) = ≥ 75 and obstruction lung function 
disorder if % FVC (FVC/pred) = ≥ 80 and % FEV 
(FEV1/FVC) < 75.6

The analysis used in this study were univariate 
analysis, bivariate analysis (correlation and linear 
regression test and independent T test), and also 
multivariate analysis in the form of logistic regression.

Results
From the 107 sample of workers, 70 workers 

(65.42%) were male, of which 36 male workers 
(33.64%) were smokers and the rest of 71 workers were 
not-smokers (66.36%). The average age of workers was 
44.9 years and the working period average of workers 
was 15 years (Table 1).

Table 1. Workers distribution based on the variable including age, sex, smoking behaviors, and working 
periods

Variable Frequency Mean SD Min-Max 95% CI
Male Female Total

Age

< 44.9 years
39 17 56

44.9 13.515 18-78 42.31-47.49
36.45% 15.89% 52.34%

>= 44.9 years
31 20 51

28.97% 18.69% 47.66%

Sex
70 37 107     

65.42% 34.58% 100.00%     
Smoking Behaviors

Not Smoking
34 37 71

31.78% 34.58% 66.36%

Smoking
36 0 36

33.64% 0,00 33.64%     



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2505

Working Periods

< 15 years
35 16 51

15 12.234 1-50 14.99-19.68
32.71% 14.95% 47.66%

>= 15 years
35 21 56

32.71% 19.63% 52.34%

The results of PM10 concentration measurements 
at six observation points shows that PM10 average 
concentration at six observation points is 0.2 mg/
m3 which exceeds the Threshold Value (NAV) of 0.1 
mg/m3.7 Due to the result obtained which exceeds the 
Threshold Value (NAV) there was a risk that need to be 
controlled.

Then the calculation of worker health risks level 
(risk quotient/RQ) was conducted. From the calculation, 
it has been found that the average RQ is 0.0036 (Table 
2). Based on the guidelines if the value does not exceed 
1, it can be said that there is no risk that needs to be 
controlled.5

Table 2. Worker health risk level (risk quotient/RQ)

Variable Mean SD Minimal-Maximal 95 % CI
Worker Health Risk Level (risk quotient/RQ) 0.0036 0.00587 0-0.02 0.0024-0.0047

Furthermore, using the correlation and linear 
regression test, the researchers tried to find the 
correlation between PM10 concentration and RQ. The 
correlation showed a strong correlation (r= 0.440) and 
had a positive pattern, it means that by the increasing 
PM10 concentration, RQ also increases. The coefficient 
value with a determination of 0.193 means that the 

obtained regression line equation can explain 19.3% 
of the variation in RQ or the obtained line equation is 
good enough to explain the variable of RQ. The result 
of statistical test found that there was a significant 
correlation between PM10 concentration and RQ 
(p=0,000) (Table 3).

Table 3. Correlation analysis and regression concentration of PM10 with worker health risk level (risk 
quotient/RQ)

Variable r R2 Line equation P value

PM10concentration 0.440 0.193 Worker Health Risk Level (risk quotient/RQ) 
= 0,003+0,038* PM10 concentration 0.000

From the line equation obtained, the researcher 
could predict the relation of the dependent variable 
(worker health risks level (risk quotient/RQ) with the 
independent variable (PM10 concentration) (Figure 1).

By referring to the correlation between PM10 
concentration and worker health risks level (risk 
quotient/RQ), then spirometry tests or lung function 

tests on 30 workers were performed with the longest 
working period criteria. Of the 30 sample of workers, 26 
workers (86.67%) were male, of which 9 male workers 
(30%) were smokers and the rest were non-smokers as 
many as 21 people (70%). 27 workers (90%) suffer from 
lung function disorders. The average age of workers was 
44.9 years and the working period average was 15 years.



2506  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Figure 1. Prediction diagram of the relationship between PM10 concentration and worker health risk level 
(risk quotient/RQ)

While the 30 workers distribution based on the 
variables including age, sex, smoking behaviors, and 
working periods toward lung function disorders were the 
majority of workers suffer from lung function disorder 
(abnormal lung function) as many as 23 men (76.77%), 
the workers who not smoker were 18 people (60%) and 
the workers with working time > = 15 years were 18 
people (60%). As for the age variable, between workers 
aged < 49.7 years and those aged >= 49.7 years, the 
proportion was spread evenly between those who have 
normal lung function and those who suffer from lung 
function disorder (abnormal lung function).

Referring to the finding of lung function disorder 
happen in 27 workers (90%) then by using an independent 
T test, the researchers tried to find a relation between 
the worker health risks level (risk quotient/RQ) and lung 
function disorder. In Table 4, it is known that from the 
result of the T test was obtained p=0.736 which means 
that statistically there was no significant difference in the 

average worker RQ between workers who suffer from 
lung function disorders (abnormal lung function) with 
those not (normal lung function). Even the average RQ 
in workers who suffer lung function disorder (abnormal 
lung function) was even lower than workers who have 
normal lung function.

Table 4. Worker health risk level (risk quotient/RQ) 
according to worker’s lung function

Lung Function Mean SD P value
Normal 0.0067 0.01155

0.736
Abnormal 0.0041 0.00572

The researchers suspected there were other factors 
that cause a high incidence of lung function disorders 
in 30 workers. Therefore, by using logistic regression 
analysis, the researchers tried to find out other factors 
that cause a high incidence of lung function disorders. 
Logistic regression analysis was carried out with other 
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independent variables including age, sex, smoking 
behaviors and working period. However, in Table 5, it 
is known that there was no variable that have p<0.05, so 

there were no variables that were significantly related to 
the incidence of lung function disorder.

Table 5. Logistic regression modeling results

Variable B P Value OR 95 % CI

Worker Health Risk Level (risk quotient/RQ) 93.046 0.624 2,57E+40 0.000-9.999E+201

Age 0.021 0.829 1.021 0.847-1.229

Sex 20.315 0.999 0.000 0.000

Smoking Behaviors 20.675 0.999 952915768.58 0.000

Working Periods 0.121 0.438 0.886 0.654-1.202

Discussion
Through correlation and linear regression test in this 

study, a strong correlation and positive pattern between 
PM10 concentrations and worker health risk level 
(risk quotient/RQ) was found. This result was similar 
to that in the study conducted by Kowalska et al.8 in 
Poland that confirmed a significant increase in daily 
fine particulate matter concentration in the air affect to 
the increase of the health risks. However, in the case 
of the relation between RQ and lung function disorder 
which were analyzed using the independent T tests, the 
statistic result was obtained, that there was no significant 
difference RQ average between the worker who suffer 
lung function disorder (abnormal lung function) and 
those that were not (normal lung function).

Meanwhile, the researchers suspected there were 
other factors that caused a high incidence of lung function 
disorders in 30 workers. Logistic regression analysis was 
performed with other independent variables including 
age, sex, smoking behaviors, and working period. But 
the result showed that there was no variable that have 
p<0.05, it means no variable which was significantly 
related to the incidence of lung function disorder.

For the age variable, the result was similar to that 
in the study conducted by Pruthy and Multani9 in one 
of the hospitals in India. The study has resulted that the 
values of all conducted lung function tests, including 
FVC, FEV1, PEFR, FEV1/FVC, SVC and MVV toward 
50 people with the average age of people was < 30 years 
old, showed a correlation with age, a negative correlation 
in this case (r = -0.446, -0.495, -0.427, -0.312, -0.392 
and -0.919, respectively). So it can be concluded that 

lung function decreases significantly with age. While in 
this study, the average age of worker samples was < 49.7 
years which was actually quite strongly related to the 
occurrence of lung function disorder.

In the case of sex variable, the result was similar 
to that in the study conducted by Umakaapa, Rahim 
and Saleh10 in Indonesia toward the worker of textile 
industry. Based on statistical tests, the result has showed 
that the worker sex had no relation with lung function 
disorder. However, a different matter has been conveyed 
by Oviera, Jayanti, and Suroto11in their study toward the 
worker of wood processing industry in Indonesia which 
found that after bivariate analysis, a relation between sex 
and vital capacity was obtained (p-value 0.007). After 
further review, that relation was influenced by proportion 
variations between men and women in the sample. In the 
study that got results there was no relation between sex 
and lung function disorder, it was caused by one of the 
sex more dominant. While the study that found a relation 
between sex and lung function disorder, the proportion 
between men and women tended to evenly spread.

In the case of smoking behaviors variable, the 
result was not similar to that in the study conducted by 
Willemse et al.12 in Europe, which found that smoking 
behaviors was related to lung function disorder, where 
smoking can cause lung function disorder, such as 
chronic obstructive pulmonary disease which clinically 
known COPD toward 15-20% of smokers. Meanwhile, 
this study was similar to that in the study conducted by 
Wardhani, Rachmawati, and Rinawati13 in Indonesia 
toward the worker of casting factory which resulted that 
there was no relation between smoking behaviors and 
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lung function disorder. Similar to this study, in that study, 
there were more worker samples who not smoking.

In the case of working periods variable, the result of 
this study was not similar to that in the study conducted 
by Umakaapa, Rahim, and Saleh10 in Indonesia toward 
the worker of textile industry. Based on statistical tests, 
the study showed that there was a relation between 
working periods (p = 0.095) and lung function disorder.
The working periods determines the exposure duration 
of the worker facing the dust which can affect lung 
function disorder. The longer the working period is more 
likely the worker get the risks. But the result of this study 
was not in accordance with the above hypothesis, but 
similar to that in the study conducted by Pinugroho and 
Kusumawati14 to ward furniture workers in Indonesia. 
The result showed the exposure duration variable 
(p=0.740) had no relation with lung function disorder. 
This can be explained that the longer the working 
period does not mean the worker get longer exposure. 
Field findings showed that although working hours 
were generally the same between the workers, they got 
different exposure doses. In addition, the workers who 
have a long working period, had lower risk due to they 
did not have the smoking habit.

Conclusion
Thus, the conclusion is that factors including worker 

health risks level (risk quotient/RQ), age, sex, smoking 
behaviors, and working periods are not related to lung 
function disorder incidence. Hence, there may be other 
factors that may cause lung function disorder such as 
other exposure sources or other factors that have not 
been included in this study, such as nutritional status, 
medical history, mask use behavior, occupation history, 
consumption patterns, and physical activity.
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Abstract
Objective: To investigate Intracytoplasmic sperm injection (ICSI) pregnancy outcomes and success rate of 
hysteroscopic tubal electrocoagulation for the treatment of hydrosalpinx-related infertility among patients 
who have laparoscopic contraindications.

Method: A prospective study was conducted among patients who had unilateral or bilateral hydrosalpinges 
identified on hysterosalpingography and vaginal ultrasonography, and who were undergoing ICSI cycles 
at the Department of Obstetrics and Gynecology, Faculty of Medicine, Cairo University, Egypt, between 
March 1, 2017 and May 31, 2018. All patients were divided in two groups; group 1 consisted of patients who 
had contraindications for laparoscopy was scheduled for hysteroscopic tubal electrocoagulation while group 
2 consisted of the other patients who underwent laparoscopic tubal disconnection. Hysterosalpingography 
was performed 3 months after their procedure for all patients, to evaluate the success of the operation. After 
tubal occlusion being confirmed by HSG, an ICSI cycle was started with the long protocol with assessment 
of chemical pregnancy rate (quantitative BHCG 14 days after embryo transfer).

Results: Among 50 enrolled patients, 25 underwent hysteroscopic tubal electrocoagulation and 25 underwent 
laparoscopic tubal disconnection. The procedure was successful in terms of tubal occlusion for 29 (85.2%) 
of 34 hydrosalpinges in group 1 and 38 (97.43%) of 39 hydrosalpinges in group 2 (P = 0.091). And there 
were no intraoperative or postoperative complications were reported in either of the two groups.

Chemical pregnancy rate was 50 % in the first group and 58.3% in the second group (p = 0.580).

Conclusion: Hysteroscopic tubal electrocoagulation was found to be a good alternative to laparoscopic tubal 
disconnection for management of hydrosalpinges before ICSI cycles when laparoscopy is contraindicated 
with comparable chemical pregnancy rate.

Keywords:  Hydrosalpinx, Hysteroscopy, Infertility, Pregnancy outcome, Intracytoplasmic sperm injection, 
Laparoscopy.
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Introduction
High rate of infertility is one of the most common 

and under appreciated health problems in developing 
countries.1 The most common cause of female infertility 
is tubal factor infertility that can occur due to occlusion 
and or peritoneal pathology causing adhesions and it was 
diagnosed in approximately 30% to 35% of younger and 
older infertile women.2

10–30% of women with infertility due to tubal 
factors were found to have hydrosalpinx, corresponding 
to approximately 5% of infertile women.3, 4

A large reduction (about 40–50%) in pregnancy 
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rates was associated with hydrosalpinx, following in-
vitro fertilization, embryo transfer (IVF-ET), 5 Many 
theories suggest the way by which hydrosalpingial 
fluid impacts implantation and pregnancy but the exact 
mechanism is unknown. Some authors suggested that 
the milieu fluid may be embryo toxic, 6 while others 
assumed that disintegration of the fertilized implanting 
embryos occur due to the refluxed fluid that causes a 
physical and mechanical barrier. 7

Physical inhibition of the implantation and 
impairment of the expression of factors essential for the 
development and differentiation of the endometrium, 
such as β-integrin, leukemia inhibitory factor, and 
HOXA10 mRNA occur due to the presence of 
hydrosalpinx fluid in the endometrial cavity. 8, 9

Studies focusing on endometrial receptivity have 
long been sought after to improve the results of IVF.10

Since the hydrosalpinx fluid is in free communication 
with the uterine cavity, any surgical intervention 
interrupting this communication could improve the 
pregnancy rates for patients who attempt IVF with 
hydrosalpinx, 11 and this could be achieved by either 
noninvasive or invasive surgical techniques.

Invasive surgical techniques have been 
demonstrated to be an effective option including 
laparoscopic salpingectomy and laparoscopic proximal 
tubal occlusion,12 but with many drawbacks, including 
its invasiveness, the possibility of surgical injury 
(e.g. visceral injury, vascular damage, or unintended 
laparotomy), the potential risks from general anesthesia, 
and technical difficulty if there are pelvic adhesions.13The 
proximal occlusion of a hydrosalpinx by hysteroscopy 
might offer a feasible therapeutic alternative when 
laparoscopy is technically difficult or contraindicated.

Essure has been widely used for sterilization as it 
was known to achieve hysteroscopic tubal occlusion.14 
At 31 May 2017 it had been decided to discontinue sales 
of Essure as by early May 2017 the United States Food 
and Drugs Administration had received over 27 000 
reports of possible Essure-related problems.15

So, the aim of the present study was to investigate 
the use, success rate and pregnancy outcome of 
hysteroscopic tubal electrocoagulation for the 
treatment of hydrosalpinx-related infertility among 
patients undergoing ICSI who have laparoscopic 
contraindications.

Materials and Method
The present prospective study was conducted 

among women with hydrosalpinx-related tubal infertility 
undergoing ICSI cycles at the Department of Obstetrics 
and Gynecology, Faculty of Medicine, Cairo University, 
Egypt, between March 1, 2017 and May 31, 2018. The 
Research Ethics Committee approved the study protocol, 
and informed consent was obtained from all participants.

For all participants hydrosalpinx was diagnosed 
by hysterosalpingography (HSG) as distally occluded 
fallopian tube that was pathologically dilated and by 
vaginal ultrasonography (mid-cycle) as an elongated 
tubular mass with echogenic wall and linear echoes in 
the lumen (Figure 1).

Figure 1: ultrasound picture showing hydrosalpinx

Patients who were included in group 2 underwent 
Laparoscopy to confirm the presence of the hydrosalpinx, 
and unilateral or bilateral tubal disconnection was 
performed when technically feasible by using bipolar 
coagulation and a proximal tubal cut. The other patients 
who were included in group 1 who had contraindications 
for laparoscopy as extensive abdominal or pelvic 
adhesions of various etiologies (e.g. previous surgery, 
pelvic inflammatory disease, and pelvic endometriosis) 
and morbid obesity were scheduled in the second 
week of their cycle to undergo hysteroscopic tubal 
electrocoagulation under general anesthesia. Unilateral 
or bilateral electrocoagulation of the cornual end of the 
tube and the surrounding part of the uterine horn was 
performed using a hysteroscopic electrocoagulation 
roller ball (Karl Storz Endoscopy, Tuttlingen, Germany) 
using a coagulating current of 40 to 50 Watts which was 
applied on each tubal ostia for 3 seconds (Fig. 2 and Fig. 
3). HSG was repeated 3 months for all patients after 
their procedure to evaluate the success of the operation 
in form of proximal tubal occlusion.
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Figure 2: The electrocoagulation roller ball.

Figure 3: Hysteroscopic tubal electrocoagulation.

After tubal occlusion being confirmed by HSG (Fig. 
3), an ICSI cycle was started with the long protocol 
with assessment of quality of eggs retrieved, quality 
of embryos and chemical pregnancy rate (quantitative 
BHCG 14 days after embryo transfer).

Figure 4: Showing HSG before (A) and after (B) 
laparoscopic tubal disconnection of a case with 

bilateral hydrosalpinges.

Data was analyzed using IBM SPSS Advanced 
Statistics version 22.0 (SPSS Inc., Chicago, IL). 
Quantitative data were expressed as mean and standard 
deviation or median. Qualitative data were expressed as 
frequency and percentage. The chi-square test was used 
to examine the relation between qualitative variables. For 
quantitative data, comparison between the two groups 
was done using 099:0421416Independent T-Test. A 
p-value < 0.05 was considered significant.

Results

50 patients undergoing ICSI cycles with unilateral 
or bilateral hydrosalpinges were included in this 
study. Overall, 25 patients had contraindications for 
laparoscopy were scheduled for hysteroscopic tubal 
electrocoagulation (group 1), while the other 25 patients 
underwent laparoscopic tubal disconnection (group 2). 
There was no significant difference between the two 
groups in age, type of infertility, (Table 1).

Table 1: Characteristics of participants.

Variable

Hysteroscopic 
tubal 

electrocoagulation 
(n = 25)

Laparoscopic 
tubal 

disconnection (n 
= 25)

P 
value

Age, y 28.84± 3.325 28± 4.301 0.444
Primary 
infertility 12(48) 14 (56) 0.571

Secondary 
infertility 13 (52) 11(44) 0.571

Values are given as mean ± SD or number (percentage).
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The pre-procedure HSGs confirmed that there were no significant differences between groups (Table 2) regarding 
the number of patients with unilateral or bilateral hydrosalpinges .

Table 2: Pre- and post-procedure hysterosalpingography findings.a

Findings Hysteroscopic tubal 
electrocoagulation (n = 25)

Laparoscopic tubal disconnection 
(n = 25) P value

Pre-procedure
Unilateral hydrosalpinx 16 (64) 11 (44) 0.156
Bilateral hydrosalpinx 9 (36) 14 (56) 0.156
Total hydrosalpinges 34 39
Post-procedure
Occlusion 29 (85.2) 38(97.43) 0.091

Values are given as number (percentage).

Overall, the procedure was successful in terms 
of tubal occlusion for 29 (85.2%) in 20 patients of 34 
hydrosalpinges in 25 patients in group 1 and 38 (97.43%) 
in 24 patients of 39 hydrosalpinges in 25 patients in 

group 2 as shown in, with no significant difference 
between the two groups (P = 0.091). No intraoperative 
or postoperative complications were reported in either of 
the two groups.

Table 3:

Variable Hysteroscopic tubal electrocoagulation (n = 20) Laparoscopic tubal disconnection (n = 24) P value

Positive 10 (50.0%) 14 (58.3%)
0.580

Negative 10 (50.0%) 10 (41.7%)

Values are given as number (percentage).

Chemical pregnancy rate was 50 % in the first group 
and 58.3% in the second group as shown in figure 21, 
there was no significant difference between the two 
studied groups regarding the proportion of chemical 
pregnancies (p = 0.580)

Discussion
In the present study, hysteroscopic tubal 

electrocoagulation was scheduled for 25 patients 
with unilateral or bilateral hydrosalpinges and 
contraindications for laparoscopy. After the procedure, 
the percentage of unilateral or bilateral tubal occlusion 
did not differ between patients who had undergone 
hysteroscopic tubal electrocoagulation and those who 
had undergone laparoscopic tubal disconnection. And, 
there was no significant difference between the two 
groups regarding the success rate of the procedures.

Hysteroscopic procedures (either an Essure insert 
or electrocoagulation) are considered simpler and safer 
in contrast to the cumulative risks of laparoscopic 
procedures (salpingectomy or proximal tubal 
disconnection) for patients intending to undergo IVF in 
spite of their proven efficacy.16

A case report in which the ESSURE set was used for 
tubal occlusion was the only hysteroscopic route used as 
a method for tubal occlusion in cases with hydrosalpinx 
and it was a successful trial but this method is more 
expensive than the method we used.17 Although an 
Essure device is an effective method of sterilization, 
the Essure coil might trail into the uterine cavity, with 
possible effects on both implantation and pregnancy, 
and the nickel titanium elastic outer coil might affect 
the developing embryo so there is some apprehension 
regarding its use in the treatment of a hydrosalpinx 
before IVF, in addition to the cost of the device.18
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There was a prospective comparative study to 
determine the efficacy and feasibility of hysteroscopic 
tubal occlusion of functionless hydrosalpinx prior to IVF/
ICSI compared with laparoscopic tubal occlusion, they 
applied electro-coagulation of tubal orifices. Once the 
peritubal bulge was clearly seen, a roller ball electrode 
(size: 3 mm) was introduced inside it and activated at 50 
Watts for about 8 s. They achieved complete occlusion 
in 9 cases out of 13. Pregnancy was achieved in 4 cases 
(31%).19

A pilot study previously compared hysteroscopic 
roller ball and needle electrode coagulation of the cornual 
end of the tubes for occlusion of a communicating 
hydrosalpinx among 10 patients scheduled for IVF. In 
the roller ball group (6 tubes/4 patients), one tube was 
successfully closed, three tubes remained partially open, 
and two tubes were found to be completely open. The 
needle electrode group (10 tubes/6 patients) had a 90% 
success rate of occlusion (only one tube was found to be 
open). However, that study had a very limited number 
of cases.20

A prospective clinical trial had investigated the 
success rate of hysteroscopic tubal electrocoagulation for 
the treatment of hydrosalpinx-related infertility among 
a relatively large number of patients with laparoscopic 
contraindications undergoing IVF, Overall, the procedure 
was successful in terms of tubal occlusion for 25 (93%) 
of 27 hydrosalpinges in the hysteroscopic group and 78 
(96%) of 81 hydrosalpinges in the laparoscopic group, 
with no significant difference between the two groups 
. These results are close to our study results and that 
may be due to some common points that were used in 
both studies, as all the hysteroscopic procedures in both 
studies were performed in the early follicular phase and 
the instruments used were close to each other, as they 
used in this previous study the electrocoagulation roller 
ball as we used in our study.21

A recent study retrospectively analyzed data from 
10 women with hydrosalpinx, who were unable to 
undergo laparotomy due to extensive pelvic adhesion 
and treated by operative hysteroscopy prior to 0:0420In 
Vitro Fertilization & Embryo Transfer (IVF-ET). 
The total of 10 women underwent the fulguration 
of the internal orifice of the uterine tube. After their 
hysteroscopy operation, 5 out of 10 patients acquired 
clinical pregnancy.22

Hysteroscopic tubal electrocoagulation might 
replace the Essure device for hydrosalpinx treatment 
before ICSI cycles. However, hysteroscopic monopolar 
surgery is associated with both the potential risk of 
electrosurgical injury and complications of distending 
media. In the present study, we have been using the 
lowest possible power setting with proper insulation to 
avoid electrosurgical injury, fluid input and output were 
monitored properly to avoid complications of distending 
media with keeping the uterine cavity distention 
pressure below the mean arterial pressure to avoid 
fluid and electrolyte disturbances. And so there was no 
intraoperative or postoperative complications reported 
in the present study.

The present prospective study has investigated 
the success rate and ICSI pregnancy outcomes of 
hysteroscopic tubal electrocoagulation for the treatment 
of hydrosalpinx-related infertility among a considerable 
number of patients with laparoscopic contraindications 
undergoing ICSI. To differentiate between tubal spasm 
and true tubal occlusion to avoid the false-positive results 
of the HSG, water-soluble dye and antispasmodics were 
used in pre- and post-procedure HSGs, and we used the 
findings from pre-procedure HSG as a control.

Conclusion
Hysteroscopic tubal electrocoagulation was found 

to be a successful alternative to laparoscopic tubal 
disconnection for treatment of hydrosalpinx before ICSI 
when laparoscopy is contraindicated. But its universal 
use is still a question that needs more randomized studies 
to be well answered.
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Abstract
Background: Many factors affect the impaired lung function capacity. One of the pollutants in the air that 
is dangerous is the level of dust. Open the irritation of the upper respiratory tract. Exposure to dust in textile 
industry workers can pose a risk of pulmonary function disorders.

Aim: The purpose of the study was to determine the effect of work environment dust exposure on pulmonary 
function disorders in textile industry spinning workers.

Method: Analytical observational research design, with a cross sectional approach. The population is all 96 
spinning workers in the textile industry. The sampling technique uses purposive sampling of 35 people, this 
study uses a spirometer to determine pulmonary function disorders. Low Volume Sampler (LVS) to measure 
dust levels in the work environment. Measurements were made at 6 different points in the spinning area.

Results: The measurement results obtained with an average working environment dust of 0.395 mg/m3 

which is classified above the NAV based on the Minister of Manpower Regulation No. 5 of 2018. 35 
workers who became spinning section respondents, there were 27 respondents (77.14%) did not experience 
pulmonary function impairment and 8 (22.86%) experienced interference. The results showed that the work 
environment dust exposure had a significant effect on pulmonary function impairment with a p-value of 
0.016 (p-value <0.05). The results of the measurement of the dust content of the work environment is still 
classified above the NAV, the company should immediately take steps to control the dust exposure source 
hierarchy.
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Introduction
The textile industry is an industry that produces 

air pollution products, one of which is dust. Exposure 
to dust on textile industry workers can pose a risk of 
lung dysfunction1. Health effects of lung function have 

been documented in workers exposed to dust in small, 
medium and large industries2.

Occupational lung disease is a group of diseases that 
are caused by long or single repeated exposure, severe 
exposure to irritating or toxic substances that cause acute 
or chronic respiratory disease3. Occupational diseases 
are caused by pathological responses from patients to 
their work environment4. There is a growing consensus 
about the adverse effects of organic dust on respiratory 
symptoms and functions of industrial workers5.

With respect to cotton dust exposure, chest 
tightness was the most common respiratory symptom 
(20.3%). About 14.2% of cotton processing workers 
were encountering byssinosis.6 Moreover, working in 
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the department where there is higher exposure of cotton 
dust such as spinning and weaving and being aged were 
found to be the risk factors for respiratory problems 
related to cotton dust.7

Braum (1999) explains that there are many cities, 
especially in developing countries where the level of 
urbanization is growing rapidly, there is air pollution 
that has damaged the respiratory system, especially for 
people who are older, younger, smokers and those who 
suffer from chronic diseases respiratory tract8.

The pathogenesis of bisinosis is the release of 
protein molecules that are part of the immune response 
released during an allergic reaction (histamine) that 
causes symptoms on the first day of work after a Sunday 
holiday. Exposure to cotton dust which continues for 
years causes irritation of the upper respiratory tract of the 
bronchi. After continued exposure chronic obstructive 
pulmonary disease occurs. Means it can be interpreted 
the longer the working period the more cotton dust 
settles in the respiratory tract, so the more severe the 
bisinosis disease suffered9.

ILO data (2013) shows that every year there are 
more than 250 million accidents in the workplace and 
160 million become sick because of the hazards at work. 
What’s more, around 1.2 million workers die from 
accidents and occupational diseases. New materials for 
the production process are distributed annually in the 
workplace. But apparently many of them cause lung 
disease10.

Indonesia is one of the developing countries that 
has many companies that produce dust as a result of the 
production process. Occupational lung disease is one 
group of occupational diseases whose target organs are 
lung9.

The textile industry PT X is a textile company 
engaged in yarn spinning production activities. This 
industry produces cotton dust which is a risk factor for 
lung function disorders.

The results of the initial survey conducted at 3 points 
in the spinning/textile spinning production area showed 
the highest working environment dust levels of 0.24 mg/
m3 and the lowest 0.19 mg/m3 with an average of 0.21 
mg/m3. This figure is above the threshold value (NAB) 
of work environment dust with the type of cotton in the 
workplace which is equal to 0.2 mg/m3.

Based on these problems the researchers aimed to 
determine the effect of work environment dust exposure 
on lung function disorders.

Materials and Method
This study used an observational analytic design. 

The research approach uses a cross sectional study11.
This research was conducted from November 2017 to 
July 2018 on spinning workers in the textile industry. 
The workforce population is 96 workers. After sampling 
used purposive sampling techniques with inclusion 
and exclusion criteria, the number of samples was 35 
workers. The inclusion criteria were female laborers, 
non-smokers, no history of pulmonary disease and 
wearing masks when working.

The independent variable in this study is exposure 
to work environment dust, while the dependent variable 
is obstructive, restrictive and mixed pulmonary function 
disorder. Measurement of work environmental dust 
levels carried out at 6 points of the spinning area 
measured using a Low Volume Sampler (LVS) tool. The 
measurement procedure for environmental dust is based 
on SNI 16-7058-2004 regarding measurement of total 
dust.

Disorders of pulmonary function disorders are 
classified into three namely obstructive, restrictive and 
mixed based on % FVC and % FEV1 measured using 
a spirometer. Spirometer is a tool used to determine the 
percentage of Forced Vital Capacity (FVC) and Forced 
Expiratory Volume/Expiration Volume that is forced 
in the first second (FEV1). Normal lung function if 
% FVC ≥ 80 % and % FEV1 ≥ 70 % and experience 
obstructive disorders if % FVC> 80 % and % FEV1 
<70 %, restrictive interference if % FVC <80 % and % 
FEV1 ≥ 70 %, mixed interference if % FVC <80 % and 
% FEV1 <70 %.

Data analysis used univariate analysis to distribute 
respondent characteristics and bivariate analysis by 
spearman correlation test to find out the relationship 
between variables and to see the correlation strength of 
these two variables.

Results
The characteristics of the respondents consisted of 

the age at work and the exercise habits of the respondents. 
Table 1 shows the characteristics of respondents where 
the average age of respondents is 45.11 years, minimum 
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age is 22 years and maximum is 52 years. For the working 
period the respondents have worked for 25.91 years with 
a minimum work period of 3 years and a maximum of 
30 years. For the distribution of exercise habits there are 
7 respondents who have exercise habits and 28 people 
who do not exercise regularly.

Table 1. Characteristics of Workers in the Textile 
Industry Spinning Section

Variable Minimum 
(Years) Maksimum Average

Age 22 52 45,11
Work Periode 3 30 25,91

Routine Not a routine
Sports habits 7 28 35

Source: Primary Data, 2018

Table 2 shows the point of reference for 
environmental dust levels. The results of the measurement 
of the highest dust levels are located on the location of 
the winding with results of 0.665 mg/m3, and the lowest 
at the location of the ring frame with the results of 0.263 
mg/m3 with an average work environment dust level of 
0.395 mg/m3.

Table 2. Point and Results of Measurement of Work 
Environment Dust Level in the Textile Industry 

Spinning Section

Measuremet Points Measurement 
Results Average

Drawing 0,341

0,395

Blowing 0,370
Ring Frame 0,263
Carding 0,407
Roving 0,321
Winding 0,665

Source: Primary Data, 2018

Table 3. Lung Capacity of Workers in the Textile 
Industry Spinning Section

Lung Fungction Capacity N %
Normal 27 77,14
Obstruktif 1 2,86
Restriktif 6 17,14
Mixed 1 2,86

Source: Primary Data, 2018

Table 3 contains pulmonary function disorders and 
it is known that the highest number of respondents is 

in normal conditions or there are no lung abnormalities, 
namely 27 respondents or 77.14%. Most pulmonary 
function disorders are in the type of restrictive disorders 
with the number of 6 respondents or 17.14%. For types 
of obstructive and mixed abnormalities, there is 1 
respondent or 2.86% respectively.

Table 4 contains the results of statistical tests between 
work environment dust and obstructive, restrictive and 
mixed pulmonary function disorders getting p-value 
= 0.016 (p <0.05) which means there is a significant 
relationship, and r = -0.403 with the direction of the 
relationship negative (-). This shows the significance of 
the work environment dust with obstructive, restrictive 
and mixed pulmonary function disorders with moderate 
levels of relationship. The direction of the negative 
relationship shows that the higher the level of dust in 
the work environment, the lower the value of FVC and 
FEV1 which are used as indicators to determine lung 
function disorders.

Table 4. Effect of Dust Content on Lung Function 
Disorders of the Textile Industry Spinning Section

Variabel r p-value
Work Environment Dust Level

-0,403 0,016
Dissorders of Lung fungction

Source: Primary Data, 2018

Discussion
Measurement of work environment dust at 6 points 

at PT X obtained an average yield of 0.395 mg/m3. The 
measurement results for the whole point are above the 
NAB, which is 0.2 mg/m3 every 8 working hours per 
day for the type of cotton dust based on RI Permenaker 
No. 5 of 2018 concerning occupational safety and 
health in the work environment, attachment 3 NAB 
Chemical Factors12. Workers in the textile industry 
are at risk of lung dysfunction from exposure to cotton 
dust or cotton dust so as to cause the risk of disease. 
Of the total sample of 35 workers, the majority were 
in normal conditions namely 27 respondents (77.14%). 
The total workforce experienced pulmonary dysfunction 
8 workers (22.86%). Most pulmonary function disorders 
are in the type of restrictive disorders with the number 
of 6 respondents or 17.14%. For types of obstructive 
and mixed abnormalities, there is 1 respondent or 2.86% 
respectively.

The mechanism of accumulating dust in the lungs 
begins with breathing, air containing dust enters the 
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lungs. Dust between 5-10 microns will be held by the 
upper respiratory tract, while 3-5 microns in size are held 
by the middle of the respiratory tract. Particles between 
1 and 3 microns will be placed directly on the surface of 
the pulmonary alveoli. Particles measuring 0.1 micron 
are not so easily perched on the surface of the alveoli, 
because particles of this size are not easily deposited on 
the surface. Particles which have less than 0.1 micron in 
mass are too small, so they do not settle on the surface 
of the alveoli or lender membrane, because of Brown’s 
movement, which causes such dust to move out of the 
alveoli8.

Suma’murin 2014 also explained that exposure to 
cotton dust which continues for years causes irritation 
of the upper respiratory tract of the bronchi. After 
continued exposure chronic obstructive pulmonary 
disease can be interpreted the longer the working period, 
the more cotton dust settles in the respiratory tract, so 
that the more severe bisinosis disease that is suffered.

Republic of Indonesia Ministry of Health (2003), 
explained that dust can cause lung damage and fibrosis if 
it is inhaled during continuous work13. When the alveoli 
hardens, as a result it reduces elasticity in accommodating 
air volume so that the ability to bind oxygen decreases. 
To determine the effect of exposure to work environment 
dust and obstructive, restrictive and mixed pulmonary 
function disorders used the Spearman correlation test. 
Correlation test results show the results of the p-value 
of 0.016, which means that between the two variables 
shows a significant effect. according to research by 
Yulaekah where there is a relationship between dust 
exposure and lung function disorders, with the results 
of significance of 0.036, 0.020 and 0.002 which means 
that it has a significant relationship because the p-value 
<0.05. This result is also in accordance with research by 
Qian that there is a relationship between dust exposure 
and pulmonary function disorders14,15.

In this study we found that there was a significant 
relationship between dust exposure and pulmonary 
function reduction, this result is consistent with the 
study conducted by Mohammadein et al and Said et al. 
Showed that there was a significant relationship between 
exposed workers dust with pulmonary function disorders 
where workers exposed to dust have a higher risk than 
those not exposed to dust16,17.

Guyton as a person ages, pulmonary function will 
decrease. age is related to the aging process or increasing 

age where the older a person is, the more likely there 
is lung function capacity. Guyton and Hall explained 
that at the age of 20-40 years is the maximum muscle 
strength in a person and will be reduced by 20% after the 
age of 40 years. the older the age of a worker, the higher 
the risk of pulmonary function disorders18,19.

The longer a person is at work, the more he has been 
exposed to the danger posed by the work environment, 
including exposure to cotton dust. RI Ministry of Health 
explained that chronic disorders occur due to exposure 
dust in a workplace that is quite high and for a long time

usually is annual and not infrequently the symptoms 
of lung function disorders appearafter more than 10 
years of exposure.

A person’s nutritional status influences a person’s 
immune system to maintain health from being attacked 
by various diseases such as coughs, colds, diarrhea and 
also the body’s ability to detoxify foreign bodies such as 
dust entering the body, which will automatically affect 
the function and performance of the lungs, which also 
interrupted20. one assessment of a person’s nutritional 
status is by calculating the Body Mass Index .(Leone et 
al also explained that obesity is a very strong component 
of its influence and is associated with respiratory 
disorders21.

Guyton and Hall, lung capacity can be influenced 
by a person’s habit of exercising that someone who 
exercises regularly can increase blood flow through 
the lungs which will cause pulmonary capillaries to get 
maximum perfusion, so that oxygen can diffuse into the 
capillaries to the maximum18.
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Ethical Clearance: The study was approved by the 
ethical committee of Medicine Faculty Sebelas Maret 
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Conclusion
Many factors in the textile industry that contribute 

to impaired lung function such as dust, years of service, 
age and exercise habits. one of the controls on these 
factors is the use of personal protective equipment in the 
form of masks according to the standard as a dust filter



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2521

References
1.	 P. Subbarao, P.J. Mandhane, M.R. Sears, Asthma: 

epidemiology, etiology and risk factors, CMAJ 181 
(2009) E181–E190

2.	 S.A. Meo, A.M. AL-Dress, Lung function among 
nonsmoking Wheat flour mill workers, Int. J. 
Occup. Med. Environ. Health 18 (3) (2005) 246–
251

3.	 American Lung Association State of Lung Disease 
in Diverse Communities 2010,www.lung.org/
assets/documents/publications/solddc-chapters/
ccupational.

4.	 H.R. Imbus, Clinical aspects of occupational 
medicine, in: Zenz Carl, O. Bruce Dickerson, 
P. Edward, J.R. Horvath (Eds.), Occupational 
Medicine, Mosby, London, 1994, p. 3.

5.	 M.N. Kolopp-Sarda, N. Massin, B. Gobert, 
et al., Humoral immune responses ofworkers 
occupationally exposed to wheat flour, Am. J. Ind. 
Med. 26 (1994)671–679

6.	 Altin R, Ozkurt S, Fisekci F, Cimrin A, Zencir M, 
Sevinc C. Prevalence of byssinosis and respiratory 
symptoms among cotton mill workers. Respiration. 
2002;69(1):52–6

7.	 Hinson A, Schlünssen V, Agodokpessi G, 
Sigsgaards T, Fayomi B. The prevalence of 
byssinosis among cotton workers in the north of 
Benin. Int J Occup Environ Med. 2014;5(4):194–
200

8.	 Braum, F. 1999. The New Public Health an 
Australian Perspective. Oxford: Oxford University 
Press.

9.	 Suma’mur, P. K. 2014. Industrial Hygiene and 
Occupational Health. Jakarta: CV SagungSeto.

10.	 ILO, 2013. Occupational Safety and Health, Means 
for Productivity. Jakarta: SCORE.

11.	 Notoatmojo, S. 2012. Health Promotion and Health 
Behavior. Jakarta : RinekaCipta

12.	 RI Decree No. 5 of 2018 concerning occupational 
safety and health in the work environment

13.	 Ministry of Health Republic of Indonesia. 2003. 
Guidelines for Advocating the Occupational Safety 
and Health Program. Jakarta: Health Promotion 
Center.

14.	 Yualekah, Siti. 2007. Exposure to Inhalation of 
Dust and Impaired Lung Function in Lime Stone 
Industry Workers (Thesis). Semarang: Diponegoro 
University

15.	 .Qian, Qing-Zeng, Xiang-Ke Cao, Qing-QiangQian, 
Fu-HaiShen, Qian Wang, Hai-Yan Liu, Jun-Wang 
Tong. Relationship of cumulative dust exposure 
dose and cumulative abnormal rate of pulmonary 
function in coal mixture workers. Kaohsiung 
Journal of Medical Sciences (2015)Vol xx, 1-6

16.	 Mohammadien, Hamdy A, Mona T. Hussein,Raafat 
T. El-Sokkary, Effects of exposure to flour dust on 
respiratory symptoms and pulmonary function of 
mill workers. Egyptian Journal of Chest Diseases 
and Tuberculosis (2013) Vol 62, 745–753

17.	 Said, Adel Mohammed, EmanBadawyAbdelFattah, 
Abd-Almonem Mohsen AlmawardiEffects on 
respiratory system due to exposure to wheat 
flour Egyptian Journal of Chest Diseases and 
Tuberculosis (2017) Vol 66, 537-548

18.	 Guyton, A., & Hall, J. 2008. Medical Physiology 
Textbook. Jakarta: EGC Medical Publisher

19.	 Sulfikar, T.L wardhani, C W H Putri, S Rahmah, 
F A Conterius, T Soewandi, and M Umakappa. 
Exposure to Inhalation of Dust and Impaired Lung 
Function in Lime Stone Industry. IRJES Workers 
(2015) Vol 4, 23-32

20.	 Almatsier, S. 2002. Basic Principles of Nutrition. 
Jakarta: PT. Gramedia Main Library

21.	 Leone N, Courbon D, Thomas F, et al. 2009. Lung 
Function Impairment and Metabolic Syndrome The 
Critical Role of Abdominal Obesity. (Am J Respir 
Crit Care Med 2009; 179:509-516)



2522  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

Urine Serotonin in Sleep Deprivation Children

Umamah1, Irwanto1, Darto Saharso1

1Department of Child Health, Faculty of Medicine, Universitas Airlangga

Abstract
Background: Sleep deprivation can cause significant medical and behaviour morbidities. Many factors 
influenced sleep deprivation. One of the biological factors that influenced sleep deprivation was serotonin 
that was not clearly understood yet. 5-HIAA was serotonin metabolite, the increasement in urine reflect 
whole body serotonin increasement.

Objective: To analize correlation between urine serotonin and sleep deprivation. Method Cross sectional 
study was done in Airlangga I Elementary School Surabaya, Indonesia, subjects children 6- 10 years old. 
They were screened by The Children’s Sleep Habits Questionnaire- Abbreviated (CSHQ-A) developed by 
Owen et al., to assess sleep deprivation. The same number children without sleep deprivation was taken as 
a control group. They were collecting 24 hours urine, then measured urine serotonin level (ELISA method). 
Data were analyzed with Chi- square test, and Spearman Correlation Test, significant p value<0.05.

Results: One hundred sixty four children were screened by CSHQ-A, 15% categorized as sleep deprivation. 
Fourteen children (90%) with sleep deprivation came from low socioeconomic family. There was no 
significant differences in urine serotonin level between children with and without sleep deprivation (p 
0.933). There was weak correlation between sleep deprivation and urine serotonin level in subjects with low 
socioeconomic status (r 0.089).

Conclusion: No differences about urine serotonin in children with and without sleep deprivation. Children 
with poor socioeconomic family tend to have more sleep problems.

Keywords:  Urine serotonin, sleep deprivation, CSHQ-A, healthy children, low sosioeconomic.
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Introduction
Sleep deprivation can cause difficulties in social 

interaction, emosional control, irritability, behavioral 
problems, learning difficulties, motor vehicle crashes in 
teenagers, and poor academic performance, so it should 
be prevented.1 Many ways to evaluate sleep problems, 

one of it is questionnaire. Although objective measures 
of children’s sleep behavior produce highly reliable and 
valid data, the cost, time, and effort associated with these 
measures can also make them difficult to administer on 
a wide scale. Clinicians prefer to use questionnaires 
rather than polysomnography or actigraphy as tools for 
diagnosing sleep deprivation because of the effective 
time and cost, as well as the easy administration. One of 
the most commonly used sleep screening questionnaires 
for school-aged children is the Children’s Sleep Habits 
Questionnaire (CSHQ), developed by Owens et al.2 
Biological factors that influenced sleep deprivation was 
serotonin. Serotonin (5-hydroxytryptophan, 5-HT) was 
the metabolyte of essential amino acid tryptophan.3 
Based on electrophysiological, neurochemical, genetic 
and neuropharmacological approaches, it is currently 
accepted that serotonin functions predominantly to 
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promote wakefulness and to inhibit REM (rapid eye 
movement) sleep.4,5 The main metabolyte of serotonin 
(5-hydroxyindolacetic acid dan 5-methoxyindoleacetic 
acid) was excreted in urine.6 An increase in urinary 
5-HIAA reflects an increase in serotonin metabolism 
throughout the body, the gut is the principal source of 
5- HIAA. Both serotonin and 5- HIAA are influenced 
by dietary tryptophan7 This study aimed to analize 
correlation between urine serotonin and sleep 
deprivation.

Material and Method
A cross sectional study was conducted between May 

2018 until February 2019 in Airlangga I Elementary 
School Surabaya, East Java, Indonesia. Population of 
6- 10 years old children who were registered as pupils 
in that school were screened. The CSHQ-A (NICHD 
SECCYD-Wisconsin) was used in this study, modified 
by Owen, to assess sleep deprivation. There were 5 points 
response scale (1= always, 5= never) and 22 questions. 
Retrospective method from parents/caregivers recalling 
on sleep pattern, disturbances, or behaviours (e.g., bed 
time, sleep behaviour, waking during the night, morning 
wake up) was used in this questionnaire. Items of the 
CSHQ-A were rated on a five point scale ranging from 
“always” if the sleep behaviour occured 7 time in the 
past week, “usually” if the behaviour occured 5-6 times 
in the past week, “sometimes” for 2 to 4 times that week, 
“rarely” for 1 time that week, and “never” for 0 time that 
week. A total score of more than 41 on CSHQ-A was 
taken as abnormal and indicative of sleep problem.8,9 
Inclusion criteria were the population that categorized 

as sleep deprivation due to CSHQ-A and parents fill 
informed consent for joining this study. The exclusion 
criteria were chronic disease that consumed long term 
medicine or hospitalized, include severe malnutrition, 
and uncomplete data of CSHQ-A. Drop out criteria was 
consuming medicine while urine collecting process. 
Characteristics were sex, age (6- 8 years old and 9- 
10 years old). Nutritional status was cathegorized 
as normal or moderate malnutrition based on CDC 
growth chart, percentage ideal body weight between 
70 and 90 cathegorized as moderate malnutrition, 90 
and 110 cathegorized as normal. Family income based 
on regional income, divided into low and high income. 
Family education were assessed from the latest parents 
education, cathegorized as low education (elementary 
school), medium if the parents latest education was junior 
high school, and high education for senior high school or 
academic. Children as sample were educated to collect 
24 hours urine, submit about 30 cc of homogenated 
urine sample to laboratory, then run for quantitative 
urine serotonin level using ST/5-HT (Serotonin/5-
Hydroxytriptamine) ELISA Kit from Elabscience.

Results
Of 164 children were screened for CSHQ-A, 25 

children categorized as sleep deprivation. Excluded 9 
students (1 ADHD, 1 history of asthma, 7 not signed 
informed consent), drop out 1 children because of 
fever and consumed paracetamol during 24 hours urine 
collecting. 15 children succeed to submit the collecting 
urine. 15 children from normal CSHQ-A score group as 
the second population, also submit the collecting urine.

Table 1: Characteristics of subjects

Baseline Characteristics
Sleep Deprivation

% p
Yes No

Sex
Male
Female

7
8

10
5

56
43 0.461

Age, median (min-maks) 9.5 (6-10) years old
Age (Years)
6 - 8
9 -10

3
12

10
5

43
56 1.448

Nutritional Status
Normal
Moderate Malnutrition

10
5

14
1

80
20 0.171
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Baseline Characteristics
Sleep Deprivation

% p
Yes No

Socioeconomic Status
Family Income
High
Low

1
14

11
4

40
60 0.273

Parents Education
Low
Moderate
High

2
9
4

0
5
10

6.6
46
46 0.057

Table 2. Urine serotonin characteristics in children with and without sleep deprivation

Urine serotonin level (ng/mL) Sleep deprivation (%) No sleep deprivation (%)
<68 10 (33) 7 (23)
>68 5 (17) 8 (27)

C
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Q

A

S

c

o

r

e

Urine Serotonin Level (ng/mL)

Picture 1. Urine serotonin level in 6- 10 years old children with and without sleep deprivation

Table 3. Urine serotonin and CSHQ-A score characteristics in low socioeconomic subjects

CSHQ-A score Urine serotonin level <68 (ng/mL) Urine serotonin level >68 (ng/mL)

<41 3 1

>41 10 4
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Table 4. Urine serotonin analysis in 6- 10 years old children

Urine serotonin level (ng/mL)
P

<68 >68

Sleep Deprivation
Yes 10 5

*0,933No 7 8
Total 17 13

*Chi- Square test

Table 5. Correlation analysis for urine serotonin level to CSHQ-A score in low socioeconomic subjects

Urine serotonin level (ng/mL)
P

<68 >68

CSHQ-A Score
<41 3 1

*0,726
(r 0,089)

>41 10 4
Total 13 5

*Spearman correlation test

Discussion
Serotonin (5-HT) is a crucial neuromodulator, yet 

its role in behavior remains poorly understood. There 
was no significans differences urine serotonin level in 
children with and without sleep deprivation (p>0.05). 
Serotonin deficiency can cause sleep deprivation, 
but sleep deprivation itself can be caused by many 
reasons. Another study that developed an approach 
that reproducibly achieves near-complete elimination 
of 5-HT synthesis from the adult ascending 5-HT 
system, discovered that adult 5-HT deficiency led to a 
novel compound phenotype consisting of hyperactivity, 
disrupted circadian behavior patterns, and elimination 
of siestas, a period of increased sleep during the active 
phase.10 Previous study reveal that the serotonergic 
raphe nuclei with their widespread cortical projections 
are part of the monoaminergic wake promoting system. 
Accordingly, cortical serotonin levels are high during 
wakefulness, reduced during Slow Wave Sleep (SWS), 
and virtually quiescent during rapid eye movement 
sleep. During sleep deprivation the serotonin release is 
even higher than during the previous wake period, as 
animal findings suggest. Elevated serotonin levels have 
been measured in the hippocampus of sleep deprived 
rats and even during the subsequent recovery period.11 
Serotonin does not cross the blood-brain barrier, so all 
central 5-HT must be synthesized locally in the neuron. 
Serotonin is synthesized from the neutral amino acid 
L-tryptophan (TRP), which is readily available from the 
diet. Tryptophan is highly protein-bound, leaving only 

5% available for transport through the blood-brain barrier 
into the brain. The free TRP level depends on the balance 
of dietary intake and its depletion by liver for protein 
synthesis.12 Previous studies have showed a correlation 
between central nervous system neurotransmitter 
activity and urinary transmitter output. The study using 
rats as the objects, analized the effects of oral ingestion 
of the serotonin precursor, 5-hydroxytryptophan (5-
HTP), on specific brain regions. Serotonin levels were 
measured using brain tissue immunoreactivity and 
urinalysis. Maximum serotonin immunoreactivity in 
the serotonergic dorsal raphe nucleus reached within 2 
hours of administration. Urinary analysis of serotonin, 
5-HTP, and 5-hydroxyindolacetic acid (the major 
metabolite of serotonin) showed the changes observed 
in immunoreactivity, suggesting a positive correlation 
between CNS and urinary serotonin levels.13 A study 
that measuring serotonin levels in platelets results in a 
very strong correlation with levels in CSF, so in most 
cases platelet measurements will be preferable since 
it is much less invasive to collect. Levels of serotonin 
in plasma and urine are significantly but less strongly 
correlated with levels in CSF. 14

Sleep deprivation in this study was shown in 15% 
population of healthy children age 6- 10 year old. 
Almost half of the sleep deprivation population come 
from low socioeconomic family. Shown in this study 
there was weak correlation of urine serotonin level 
and sleep deprivation in children from family with 
low socioeconomic status (r 0.089). A related study 
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found that the socioeconomically disadvantaged have 
higher likelihood of sleep complaints. They also found 
differing effects of employment on sleep complaints by 
gender. Poor sleep quality is strongly associated with 
poverty and race. Socioeconomic variables are related 
to sleep complaints in general (greater socioeconomic 
status is associated with less sleep complaints) but the 
specifics of this relationship are complex.15,16 From 
previous study indicated that adolescents living in lower 
socioeconomic conditions experienced significantly 
poorer sleep outcomes in terms of the timing, duration, 
and regularity across the week. Although we controlled 
for the number of medical and psychiatric conditions; 
however, it is possible that living in lower socioeconomic 
status conditions is associated with the development 
of medical conditions that affect sleep and/or sleep 
disorders. The chaos of poverty might lead to emotional 
and physical health problems that in turn negatively 
affect sleep.17

The limitation of this study was few sample so the 
results could not be generalized to population. Other 
factors that influenced serotonin level could not be 
controlled in this study. But aplication of urine as a 
sample that less invasive to collect can be a superiority 
for this study.

Conclusion
There was weak correlation between urine serotonin 

level and sleep deprivation in healthy children. Children 
with low socioeconomic status tend to be sleep 
deprivation.
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Abstract
This study aims to assess the trends of dengue incidence and socio-demographic characteristics of reported 
dengue cases in Seremban district, Malaysiaduring the last decade. Secondary dataon reported dengue cases 
during 2003-2011 were collected fromthe District Health Office, Seremban. Trend analysis was conducted 
to assess the status of dengue incidence and demographic distribution of the disease in the district. Annual 
incidence rates of the disease were also calculated and compared. The district experienceda total of 11,936 
dengue infections during 2003-2011. It was found that majority of the reported cases were among the 
Malays (62%), followed by Chinese (17%) and Indians (15%). The age-specific incidence rate was highest 
in young adult and adult group (15-44 years), followed by middle-age group (45-59 years). The analysis 
also revealed that majority of the reported cases (on average, 79% per year) came from urban areas of the 
district which highlights the fact that dengue is still an urban public health problem in Seremban. The study 
findings provide the critical data and information on trends of dengue incidence andsocio-demographic 
characteristics of reported dengue cases which might assistthe public health authorities to achieve dengue 
mortality and morbidity reduction goals in the district.
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Introduction
Dengue is a mosquito-borne viral infection which 

can be caused by one of the four antigenically distinct 
dengue viruses namely, DENV-1, DENV-2, DENV-
3, and DENV-4(1- 3). From the clinical perspective, a 
dengue infection is usually classified as dengue fever 
(DF), dengue hemorrhagic fever (DHF) or dengue shock 

syndrome (DSS) according to severity of the disease(4). 
The dengue infection usually begins with a sudden onset 
of high fever, a severe frontal headache, pain behind 
the eyes, muscle and joint pains, nausea, vomiting, and 
rash (5,6). The infection can manifest as DHF or DSS 
with plasma leakage, severe abdominal pain, respiratory 
distress, spontaneous bleeding, rapid breathing, fatigue, 
hypotension and organ impairment (7).Currently, there 
is no specific medication for DF/DHF(8,9). The patients 
are treated with paracetamol, oral rehydration and IV 
fluids in order to maintain the volume of the patient’s 
body fluid(10). Moreover, the patient suffered from DHF 
or DSS is considered a medical emergency and requires 
hospitalization in intensive care unit.(10,11)

Dengueis found in tropical and sub-tropical regions 
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around the world, mostly in urban and semi-urban 
areas(12,13). In recent years, dengue has become a major 
international public health concern in terms of morbidity 
and economic impact (14). The disease is now endemic in 
124 countries of the world and all four dengue viruses 
are circulating in poor and developing countries in 
Asia, Africa and the Americas(15- 18).WHO currently 
estimates that there is 50-100 million dengue infections 
worldwide each year, 500,000 cases of DHF, and about 
2.5% of whom die (19).Southeast Asia and the Western 
Pacific regions are particularly vulnerable to dengue 
due to rapid urbanization and high densities of dengue 
vector(20). Recently, DHF has become a leading cause 
of hospitalization and death among children in most of 
the Asian countries (12). Approximately, 200,000 dengue 
cases have been reported annually during the last decade 
in Asia Pacific region(21).

Currently, DF is one of the major public health 
problems in Malaysia(22,23). The incidence of DF and 
DHF in Malaysia has increased steadily during the last 
decade (24). The disease is predominant in urban areas 
where majority of the country’s total population resides 
(25). Seremban is one of the highly affected districts by 
dengue infections in Malaysia. However, the ongoing 
burden of the disease in the district is not well studied.
This study aims to assess the trends of dengue incidence 
in Serembanduring the last decade. It also analyses 
the socio-demographic characteristics of the reported 
dengue cases in the district. To our knowledge, this 
study is an important academic attempt to examine the 
burden of dengue from socio-demographic perspectives 
that might be helpful in policy and decision making for 
sustainable public health in Malaysia.

Material and Method
Seremban is one of the seven districts of the 

Malaysian state of Negeri Sembilan. It is the capital of 
the state and one of the most affected districts by dengue 
infections in Malaysia. The hot and humid climate of 
Seremban is favourable for Aedes mosquitoes to breed 
and survive. Moreover, rapid urbanization, infrastructure 
development, very active construction sector for housing 
and commercial buildings in the district play important 
role in transmission and outbreaks of dengue.We 
conducted a retrospective secondary-data based study 

and collected annual data on reported cases of DF and 
DHF and patients’ socio-demographic information in 
Seremban during 2003- 2011. Reported cases included 
all the clinically diagnosed and laboratory-confirmed 
cases notified to public health authority in the district. 
Data were extracted from record of the District Health 
Office, Seremban. Trend analysis was conducted to 
assess the status of dengue incidence from 2003 to 
2011. Annual incidence rates were also calculated and 
compared for the nine-year period. Summary descriptive 
statistics (viz. summation, mean, frequency, ratio and 
percentage) were applied to analyze socio-demographic 
characteristics of reported dengue cases.

Results and Discussions
Annual Incidence of Dengue: Figure 1 shows the 

annual number of dengue (including DHF) cases in 
Seremban between 2003 and 2011. The findings suggest 
that dengue incidence has followed a cyclical pattern (i.e. 
down-up-down-up) during the last decade. However, 
a total of 11,946 dengue cases were reported in the 
district over a 9-year period. Incidence rate of dengue in 
Seremban is also shown in figure 1. The findings showed 
a great variation in yearly incidence rate of the disease 
during the last decade. The highest incidence rate 
(443.60 cases per 100,000 populations) was observed in 
the year 2003 while the lowest incidence rate was 97.07 
cases per 100,000 populations in 2011.

Distribution of Cases by DF and DHF: Table 1 
shows the distribution of dengue cases by DF and DHF 
and incidence rate per 100,000 populations in Seremban 
between 2003 and 2011. It was found that out of the 
total 11,946 reported cases, 11,288 (95%) were DF with 
the remaining 648 (5%) being DHF. It was also found 
that the number of DF cases was substantially higher 
than that of DHF in each year during the last decade. 
The findings indicate that annual incidence rate of DF 
in every 100,000 populations was substantially greater 
(the range of 91.45-421.31)than that of DHF (the range 
of 5.62- 22.61) between 2003 and 2011. The DF/DHF 
ratios also reveal that DF was the predominant type 
of dengue illness in the district over the last 9 years. 
The predominance of DF over DHF in the district was 
observed to be the greatest (45.5: 1) in the year 2004 and 
the smallest (8.9: 1) in 2009.
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Figure 1: Number of dengue cases and incidence rate in Seremban

Table 1: Distribution of cases and incidence rate by DFand DHF in Seremban

Year
Number of dengue cases Incidence rate per 100,000 populations

Ratio (DF/DHF)
DF DHF DF DHF

2003 1890 100 421.31 22.29 18.9: 1
2004 1547 34 332.76 7.31 45.5: 1
2005 1335 43 277.61 8.94 31.1: 1
2006 1123 77 225.96 15.49 14.6: 1
2007 1201 79 234.11 15.40 15.2: 1
2008 1350 51 255.44 9.65 26.5: 1
2009 948 106 174.49 19.51  8.9: 1
2010 1373 126 246.32 22.61 10.9: 1
2011 521 32 91.45 5.62 16.3: 1

Distribution of Dengue Cases According to Sex: 
Table 2 presents the distribution of dengue cases and 
incidence rate per 100,000 populations based on sex in 
Seremban for the period of 2003-2011. Of the total cases 
reported in the district over the nine years period, 7305 
(61%) were males and 4631 (39%) were females. It can 
be also seen that majority of the reported cases per year 
were consistently male in the district between 2003 and 
2011. Moreover, the findings indicate that the annual 
number of male cases in every 100,000 populations was 
greater than that of female cases in the district during 
the last decade. However, there was a great variation in 
yearly incidence rate of dengue in both male and female 
population. The ratio of male cases to female cases (i.e. 
male: female) ranged from 1.4: 1 to 2.1: 1 (table 2). The 

male/female ratios also reveal that there was a consistent 
trend of males having a higher incidence of dengue as 
compared to females.

Distribution of Dengue Cases Based on 
Ethnicity: The distribution of dengue cases by ethnic 
group in Seremban between 2003 and 2011 is shown 
in figure 2. The findings revealed that while all ethnic 
groups were infected by the disease, the majority of the 
reported DF/DHF cases were among the Malays. It can 
be seen that the Malays constituted, on average, 62% 
of notified cases per year in the district during the last 
decade. The data show that the Chinese had the second 
highest proportion of dengue incidence in the district. 
This ethnic group shared, on average, 17% of the yearly 



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2531

reported cases for the period of 2003-2011. The Indians 
constituted an average of 15% of the annual reported 
cases of dengue during the last decade. The other groups 
shared the smallest portion (on average, 6%) of annual 

dengue incidence in the district. Majority of the dengue 
cases under the other groups were foreign workers 
mainly from Indonesia, Bangladesh and Nepal.

Table 2: Distribution of dengue cases and incidence rateaccording to sex in Seremban

Year
Number of dengue cases Incidence rate per 100,000 populations Ratio (Male/

Female)Male Female Male Female
2003 1144 846 494.81 389.32 1.4: 1
2004 936 645 390.65 286.16 1.5: 1
2005 833 545 336.02 233.91 1.5: 1
2006 770 430 300.43 178.65 1.8: 1
2007 868 412 327.92 165.93 2.1: 1
2008 934 467 342.50 182.49 2.0: 1
2009 625 429 222.97 163.12 1.5: 1
2010 874 625 304.11 231.48 1.4: 1
2011 321 232 109.52 83.88 1.4: 1

Figure 2. Distribution (%) of dengue cases based on ethnicity in Seremban

Distribution of Dengue Cases Based on Locality: 
The distribution of dengue cases according to locality 
in Seremban for the period of 2003-2011 is presented 
in figure 3. The findings reveal that dengue cases were 
more prominent in urban areas of the district during 
the last decade. The percentage of cases reported from 

the urban areas ranged from 62% to 98% highlighting 
the predominance of the disease in urban localities of 
the district. The highest predominance (98%) of urban 
incidence of dengue in the district was observed in the 
year 2011.
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Figure 3. Distribution (%) of dengue cases based on locality in Seremban

Distribution of Dengue Cases According to Age: 
Table 3 depicts the distribution of dengue infections 
according to age of the reported cases in Seremban 
between 2003-2011. It can be seen that the children (0-
14 years) contributed 15% (1,759 cases) of total reported 
cases in the district during the last decade. The analysis 
shows that the adult (15-44 years) had the highest portion 

(64%) of dengue incidence in the district. However, the 
middle-age group (45-59 years) constituted 16% of total 
reported dengue cases in the district. On the other hand, 
the proportion of dengue infections among older people 
(60 years and above) was significantly low (5% of total 
reported cases).

Table 3: Distribution of dengue cases based on age in Seremban

Year

Age Group

0-14 years 15-44 years 45-59 years 60 & above
Total

Dengue cases (%) Dengue cases (%) Dengue cases (%) Dengue cases (%)

2003 390 20% 1,280 64% 243 12% 77 4% 1,990

2004 283 18% 1,025 65% 206 13% 67 4% 1,581

2005 215 15% 852 62% 245 18% 66 5% 1,378

2006 175 14% 754 63% 229 19% 52 4% 1,210

2007 169 13% 846 67% 201 15% 64 5% 1,280

2008 173 12% 877 63% 260 19% 91 6% 1,401

2009 114 11% 685 65% 184 17% 71 7% 1,054

2010 165 11% 984 66% 269 18% 81 5% 1,499

2011 75 14% 384 69% 71 13% 23 4% 553

Grand Total 1,759 15% 7,687 64% 1,908 16% 592 5% 11,946
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Conclusion
The present study investigates the trends of dengue 

incidence and socio-demographic distribution of the 
disease in Seremban, Malaysia between 2003 and 
2011. The study found that among the three major 
ethnic groups in the district, the Malays were the most 
commonly affected, followed by Chinese and Indians. 
While dengue affects all age group, incidence rate of 
dengue was highest in the young adult and the adult 
group (15-44 years), followed by the middle-age group 
(45-59 years). It was also found that dengue cases were 
more prominent in urban areas of the district during the 
last decade(on average, 79% per year).It highlights the 
fact that dengue is still an urban public health problem in 
Seremban. The findings of this study provide critical data 
and information on the trends of dengue incidence and 
socio-demographic characteristics of the reported dengue 
cases which might assist the public health authorities to 
achieve dengue mortality and morbidity reduction goals 
in the district. The public health authorities in the district 
should enhance integrated surveillance activities in this 
regard.
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Abstract
The study aimed to identify the level of the learning Helplessness and the numerical values of the results of 
some evaluation tests for football talent care centers players, and to identify the extent to which the learning 
deficit contributed to the results of some of their evaluation tests. Talent care centers at the Ministry of 
Youth and Sports and the Amo Baba School for the season (2018-2019), aged (15-17) years, numbering 
(84) players were randomly selected by (45.405%) of their community. Evaluating tests from the two 
centers, and conducting the study over (9) consecutive weeks, for the period from Friday, 11/1/2019, until 
Friday, 8/3/2019,Scale data and evaluation tests were then collected for each gifted player from the sample 
application and processed quantitative data using SPSS (V25) .The researchers concluded that football talent 
players do not have a high level of learning disability, and that the level of gifted players Convergent in each 
of the four assessment tests (transitional speed, eye-to-man compatibility, scoring from stability to divided 
goal, accuracy of scoring towards the goal), and correlates, contributes and influences the learning deficit 
of all four assessment tests (transition speed, Compatibility between the eye and the man, scoring stability 
towards the goal divided, the accuracy of the scoring towards the target), it is possible to predict the tests 
evaluation of the four (transition speed, compatibility between the eye and the man, scoring stability towards 
the goal divided, the accuracy of scoring towards the target) in terms of the learner deficit.

Keywords:  Evaluation Tests, Care Centers, Transition speed.

Introduction
The research problem and its importance: The 

National Football Talent Care Center aims to develop 
the talents abilities to prepare a strong base of players to 
provide the elite of them to the various Premier League 
clubs and the national team to enhance their leadership 
in the local and international competitions. Performing 
tests by the players of these centers at different levels 
requires physical and psychological preparation, their 
environment in these centers is characterized by multiple 
attitudes or many duties lies on the talented player and 
exaggeration with him to complete the best and when he 
fails to increase the state of attribution to the conditions 
that earns learned helplessness.

Cemaicilar & Others mentioned that “according to 
the original model of the learned helplessness theory of 

Seligman and Miller, Learner helplessness appear when 
the individual have an the inability to control experiences 
firstly, and learns that the experience results impede the 
control, then generalize this belief to new situations that 
generation many of difficulties. In the initial research on 
the learning helplessness of the human showed that he 
learns to avoid loud voice, and avoid the tasks of solving 
various problems, and intelligence tests, the learned 
helplessness model used to give meaning of a variety 
of adaptive failing behaviors as disorder (motivation, 
cognitive, emotional, behavioral)[13].

The formation of groups of these talented people 
and their atlantesand their different social environments 
pushes them to some self-proof behaviors among 
themselves, which is clear in the bullying of each other, 
and that the bullying behavior acquired by the talent 
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person for many reasons leads to some practices that 
harm his peers psychologically and physically during 
their presence in the center. This can also be reflected 
on the groups leadership, which calls tocaringofthese 
phenomena in terms of their contribution and their 
impact on the results of evaluation tests approved by the 
trainer periodically, it cannot be ignored the importance 
of psychological phenomena when conducting the 
evaluation tests, especially their application is an 
ongoing process, one of the most important principles 
that avoid random trainers and improvisation when 
judging the planning of their training in the center, as the 
evaluation process which based on measurement, and 
it is a complementary process through the researchers’ 
repeated visits to the National Center for football talent 
care players is one of the leading projects in the Iraqi 
Ministry of Youth and Sports, notice that the effects of 
the surrounding environment of this group of talented 
people show many psychological phenomena that need 
to be described accusation and objectively to address 
or develop the solutions to them, including the learning 
helplessness, which is characterized by most players as 
a preliminary observation by the researcher which came 
after deliberation with their coaches without measuring 
of this phenomenon which are caused by several 
reasons, including exaggerating with the tasks and 
duties that may lead them to sense of weakness in the 
ability to implement some or fail to complete and which 
may affectionthe results of evaluation tests, Learned 
Helplessness is defined as a “motivation problem” 
because a person may fail in one or more tasks in the 
past, which may result a belief that he is unable to do 
anything to improve his performance in these tasks. This 
feel may accompany it at all stages of his life stages 
if not treated properly, and will generation a sense of 
weakness in his ability to control his environment, 
which will impedes his learning in other situations of 
his life, and therefore this misconception about self it 
leads to the conviction that no matter how he tries to 
change the failures situations he faced in previous 
stages, he will not succeed because he is unable to make 
any improvement and change, and that these erroneous 
cognitive accumulations which created by the individual 
about himself will lead to the formation of a cognitive 
emotional state, termed as an learned helplessness 
case[1].In order to adapt the learned state as well as 
indifference of the duties, and the researcher review to 
some of the specialized studies in different fields, and 

concerned with their study noted the need first to develop 
instruments measuring psychometric and codified take 
into account their specificity of direct measurement 
which derives data from this same sample, Which is one 
of the determinants of preparation or construction is that 
it must be appropriate to their perceptions and the extent 
of their response to its paragraphs, and is characterized 
by easy application and correction, to support the 
observation of this problem academically and then 
addressed by the adoption of scientific method later, so 
the study aims to:

1.	 Identify the level of the players of talent care of 
football centers with the learned helplessness.

2.	 Identify the numerical values of the results of some 
evaluation tests for the players of talent care of 
football centers.

3.	 To identify the extent of the contribution of the 
learned helplessness results of some evaluation tests 
for the players talent care football centers.

Research Methodology
The researchers adopted the correlation research 

method from the descriptive method, which is defined as

“The kinds of researches that can detect whether 
there is a relationship between two or more variables, 
and then know the strength and direction of this 
relationship.” [12]

The Research population and its sample: The 
boundaries of the research population are represented 
by talented football players in the talent care centers 
at the Ministry of Youth and Sports and Amo Baba 
School for the season (2018-2019), with ages (15-
17) years, of (185) players, the researcher review 
their study and being the problem population of the 
study themselves, and they achieve their purposes in 
sequential methodological steps, the sample selected by 
random method of (84) players representing (45.405%) 
of the research population. The procedures concerned 
its players to applying the two measurements for the 
purposes of standardization and evaluation tests.

Measurement tools and procedures: - The researchers 
adopted the measure of learned helplessness, which was 
based on (Ali Hamad Samir 2019) [2] on (91) members 
of the same research population as shown in Table (1):
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Table (1) shows the details of the structure of the learned helplessness measurement

Fields Paragraphs 
number

Alternatives of 
answer paragraphs correction Key Total Degree 

Limits
Hypothetical 

mean
Payer deficit 8 24-8 16
Cognitive deficits 8 24-8 16
Emotional deficit 8 24-8 16
Behavioral deficit 6 18-6 12
Failure to control failure 7 21-7 14
Total measure 37 111-37 74

In addition, four tests were identified by the 
specialists, which are among the accredited trainers in 
talent care centers, which were as follows:

Transitional speed test (running for a distance of (20 
m) and measuring time in seconds):[1]

Leg and eye compatibility test (jump on the 
numbered eight circles and measure time in seconds):[2]

Test the accuracy of scoring towards the goal of 
running mode (calculated the scores of each ball of the 
six balls of (24) degrees). [3]

Test the accuracy of scoring towards the goal of the 
stability (the scores of each of the five balls is calculated 
from (25) degrees).[4]

The researchers adapt the main survey by applying 
it on identified application sample in this study of (84) 

talented players in the talent care centers in the Ministry 
of Youth and Sports and Amo Baba School Center, 
where the researchers applied the measurement before 
conducting the evaluation tests for each laboratory (5) 
Players per day for each of Friday and Saturday, i.e. 
(10) players per week according to the conditions and 
instructions these evaluations tests were applied to them 
taking into account the comfort between test and another 
that need to completely rest to restore energy sources, 
as the survey of individuals in this sample continued on 
the measurement or else Four evaluations tests of (9) 
consecutive weeksthe period from Friday 11/1/2019 
to Friday 8/3/2019, with the assistance of the assistant 
team, the data of measurement and evaluation tests 
were collected for each talented player of the sample 
of the application and talented players in preparation 
of statistical treatment to achieve the objectives of the 
study, and processing Quantitative data processing by 
using Social Statistical Portfolio System SPSS (V25).

Results and Discussion
Table (2) shows the statistical parameters of the learned helplessness measurement compared with the 

hypothesis mean of the measurement

Measurement 
Name

Paragraphs 
number

measurement 
total score

Hypothetical 
mean

Arithmetic 
mean Mediator Standard 

deviation
Torsion 

coefficient
T 

Calculated
Degree 
(Sig)

Learned 
helplessness 37 111 74 58.5 56.5 12.131 0.351 11.783 0.000

Table (3) shows descriptive statistical features of the evaluation tests results

Evaluation tests Measurement 
unit Arithmetic mean Mediator standard 

deviation
Torsion 

coefficient
Transitional speed Second 3.753 3.75 3.093 0.23
Compatibility between the 
eye and leg Second 4.107 4.1 0.054 0.433

Scoring from steadiness 
towards the divided goal Degree 4.107 13 2.222 1.322
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Table (4) Simple correlation coefficient, linear regression.

Measurement Evaluation tests
Simple 

correlation 
coefficient (R)

Multiple regression 
coefficient 2 (R) (The 

determination coefficient)

Contribution 
ratio 

Standard error 
of estimate

Transitional speed 0.928 0.861 0.859 0.035
Learned 
helplessness

Compatibility between the 
eye and leg 0.883 0.779 0.777 0.025

Learned 
helplessness

Scoring from steadiness 
towards the divided goal 0.627 0.393 0.386 1.742

Table (5) (F) test of the linear regression model of the results of the learned helplessness measurement of 
some evaluation tests results

Variables Beta P Standard error Calculated (t)value (Sig) degree Moral
Fixed limit 4.166 0.019 222.282 0.000 Moral
Learned helplessness -0.007 0.000 22.519 0.000 Moral
Fixed limit 3.879 0.014 283.618 0.000 Moral
Learned helplessness 0.004 0.000 17.017 0.000 Moral
Fixed limit 20.755 0.94 22.083 0.000 Moral
Learned helplessness -0.115 0.016 7.287 0.000 Moral
Fixed limit 28.43 0.76 37.384 0.000 Moral
Learned helplessness -0.183 0.013 14.356 0.000 Moral

* Significance Level (0.05) n = 84 (F value) function if the value of the degree (Sig) ≤ (0.05)

Table (6) shows the estimates values of the fixed 
limit and inclination (impact) of the results of the 
measure of the learned helplessness of some evaluation 
tests results and their standard errors and the significance 
level of real and moral.

Significance level (0.05) n = 84 significant value (t) 
if the degree (Sig) ≤ (0.05)

Prediction of the transition speed test in terms of the 
learned helplessness = slope constant + ((slope (impact) 
× x)) = 4.166 + (-0.007x58.4)

Prediction of eye-to-man compatibility test in terms 
of learner deficit = slope constant + ((slope (effect) x x)) 
= 3.879 + (0.004 × 58.4)

Prediction of scoring test from stability to divided 
goal in terms of learner deficit = slope constant + ((slope 
(effect) x x)) = 20.755 + (-0.115x58.4)

Prediction of target scoring accuracy test in terms of 
learner deficit = slope constant + ((slope (effect) x x)) = 
28.43 + (-0.183 x 58.4)

The results of the simple correlation coefficient, 
linear regression, contribution ratio and the standard 

error for estimating the learned helplessness measure 
results of some evaluation tests results show that the 
learned helplessness, despite its low level, but it is a factor 
link with different contribution ratio with the results of 
all the four evaluation tests, as shown by the effect in 
that correlation, whenever higher the disability level of 
the talented players, the scores lowed to the two skill 
tests and the higher the time of the physical and motor 
tests, which depend on the less time, the better level of 
talented football player. This requires that the training 
staff to reduce of this phenomenon to assess their players 
according to their abilities when they are in a normal 
psychological state together, because the training burdens 
push them to increase the boredom and routine factor 
of repeated failures or improper handling in reprimand 
and face them to the failure positions with peers in some 
situations force them to attribute the failure to complete 
duties to external sources. This result is not limited on 
the correlation significance or predictability to the extent 
that the aggravation of this phenomenon may lead to the 
loss of efforts in the training process, which is judged 
by periodic tests, and if the tests are inaccurate in their 
results, it will cause a lot of confusion in the judgment 
at the level of talented players. This requires the need to 
adopt psychometric measurement before the application 
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of assessment tests to detect phenomena that harm the 
players results, including the learned helplessness which 
showed the study results that it is possible to infer the 
talented player level in each through the contribution of 
the learned helplessness and what it negatively effects 
on these evaluation tests results.

Adnan Yusuf mentioned that the individual’s ability 
to interact is usually influenced of physical factors such 
as location and Stress stimuli in the natural environment, 
such as noise and pollution, while the degree of this 
effect depends on the social affiliations variation and 
the awareness degree of the reflect from this behavior 
and on how the individual perception himself as well as 
the adopted attribution method to resorting attribute his 
failure in the results of internal reasons of self-origin or 
attributed to external reasons of an environment beyond 
the scope of control.[1]

Mahmoud AL Said refer to “Some individuals who 
have been had shocking exceptional circumstances 
have been negatively which have a role in the learned 
helplessness, when forced to change their living way, 
They lived a life filled with helplessness feelings, 
frustration, anger and boredom, and their sense of 
helplessness and their belief that they followed the 
state of helplessness experienced to the individual from 
internal and external sources.[2]

Reham Al-Smadi refer to that “positive emotions 
and thoughts perform a therapeutic preventive function, 
to reduce the stressful situations effects, providing the 
extension services for abused children is a helpful factor 
in providing them with the skills necessary to deal with 
the situations they face in their lives, such as social skills 
and problem-solving skills, autonomy and sense of 
purpose, which help them in psychosocial adaptation.[3]

Dickhauser & Reinhard argues, “Learned 
helplessness is one of the most influential effects on 
frustrating motivation.”[4]

Abstracts and Applications:

Football Players of talent care centers do not have a 
high level of learned helplessness.

The levels of talented players are similar in each of 
the four assessment tests (transition speed, compatibility 
between the eye and leg, scoring from stability to the 
goal divided, accuracy of scoring to the goal).

The learned helplessness is associated with, 

contributes and influences all four assessment tests 
(transitional speed, compatibility between the eye and 
leg, scoring from stability to divided goal, scoring 
accuracy to the goal).

It is possible to predict the four assessment tests 
(transitional speed, compatibility between the eye and 
leg, scoring from stability to divided goal, scoring 
accuracy towards the goal) in terms of the learned 
helplessness.

It is necessary to pay attention the Ministry of Youth 
and Sports with the specialist necessity or psychological 
counselor in Talent care centers of football.

It is necessary to pay attention to similar studies 
dealing with the players of the talent care centers of 
sports in other games and events.
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Abstract
Background: Diabetes mellitus (DM) is a chronic disease that requires long-term or lifelong care of DM 
patients. DM disease management in the Perkeni consensus (2013) is education, nutrition therapy, physical 
exercise, and pharmacological therapy.

Material and Method: This research uses Quasi-Experimental Design with Non-Random Pretest-Posttest 
Design. The purpose of this study was to analyze changes in disease perception and blood glucose control 
in patients with type 2 diabetes mellitus after being given peer support education. This research method is 
an experimental research with Quasi - Experimental Pretest-Posttest Design. The sample consisted of 60 
respondents. Sampling is done by purposive sampling.

Result: Our study showed the average age of respondents was 56.44 years, most women, basic education, 
received OHO therapy, with an average length of illness was 8.93 years and suffered from complications 
of heart disease and neuropathy, before being given peer support education, control blood glucose: the 
average fasting blood glucose is 152.81 mg/dl, an average weight of 59.97 kg, an average blood pressure of 
158.56/84.25 mmHg and an average pain perception of 69.75. After peer support education, blood glucose 
control: mean fasting blood glucose is 137.75 mg/dl, average weight 59.56 kg, average blood pressure 
147.19/76.25 mmHg and average pain perception in the treatment group increased the average perception 
to 64.44.

Conclusions: Further analysis showed that peer support education was 0.001 in reducing pain perception. 
This study concludes that peer education support is effective in reducing pain perception and improving 
blood glucose control. The recommendation of this research is to do more respondents and more time.

Keywords:  Peer Support Education, the pain perception, blood glucose control.

Introduction
Diabetes mellitus (DM) is a metabolic disease in 

which the body’s ability to use it, fat and protein are 
disrupted, related to insulin or insulin resistance 1. DM 
is a chronic disease characterized by a lack of insulin or 
a decrease in the body’s ability to use insulin. There are 
various types of DM, namely: type 1 DM, which arises 
due to damage to pancreatic beta cells that have not been 
recognized or due to auto immune processes, type-2 DM 
caused by cell resistance to insulin which causes beta 
cell damage, DM in pregnancy) and DM other types 2. 
Type 2 DM is the largest group of all types of DM that 

reaches 95% of total DM cases 3. The results of the 2013 
RISKESDAS also showed East Java following the order 
of East Kalimantan for the prevalence of diabetes. The 
results of a preliminary study in one of Malang district 
hospitals in 2014, the average visit of DM patients was 
452 patients.Based on these data, the prevalence of 
diabetes is very high.

From this background, the authors were interested 
in examining the influence of peer support education on 
the pain perception and blood glucose control in patients 
with diabetes mellitus in Hospital.
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Material and Method
The sample of this study was60 people and was 

taken by purposive sampling. The respondent inclusion 
criteria were: (1) Stable condition, not experiencing acute 
hyperglycemia. (2) Willing to be a research respondent.

The variable in this study was the peer support 
education independent variable and the dependent 
variable was the pain perception and blood glucose 
control. Measurement of pain perceptions used a 
questionnaire by DM Pain Perception consisted of 25 
questions measured by a Likert scale. Blood glucose 
control is measured through: fasting blood glucose, 
blood pressure and weight.

Analysis of this research data was to identify 
differences in blood glucose control before and after peer 
group education conducted t-test 2 paired samples and to 
identify differences in perceptions before and after peer 
group education performed Wilcoxon Signed Rank Test.

Result
Table 1. Distribution of Respondents by Age, 

duration of illness and blood glucose in Hospital in 
November 2015

Variable Mean SD Min-Maks 95% CI
Age 56.44 11.105 30 - 70 50.52–62.36
Duration of 
illness 8.93 6.4 0.5 - 20 5.53–12.35

The average age of DM patients was 56.44 years 
(95% CI: 50.52 - 62.36), with standard deviation 11.105. 
The youngest age of the respondents was 30 years and 
the oldest was 70 years. The results of the analysis 
showed that the average duration of illness of patients 
with DM was 8.93 years (95% CI: 5.53 - 12.35), with a 
standard deviation 6.4. The respondents had the fastest 
DM 5 years and the longest 20 years.

Table 2. Distribution of Respondents by Gender, Education, Therapy, Other Suffered Diseases at Hospital 
in November 2015

Variable Amount Persentage (%)
Gender:
-  Female
-  Male

43
17

71
29

Education:
-  Not Graduating from Elementary School
-  Graduated from Elementary School
-  Junior High School
-  Senior High School
-  University/College

13
25
14
3
5

22
42
23
5
8

Therapy:
-  Oral Pill/DM Drugs
-  Insulin 

39
21

65
35

Other suffered illness:
-  None
-  Retinopathy
-  Neuropathy
-  Heart Disease

11
21
19
9

18
35
32
15

Distribution of respondents by their gender showed 
that most of them were female,they were 13 people 
(81%). Distribution of respondents based on education 
level showed that elementary and junior high school 
education was almost the same, namely 5 people (31%) 
for those with elementary education and 4 people 
(25%) for those with junior high school education. The 

distribution of respondents based on the obtained therapy 
showed that most of them received oral DM/pill therapy 
which was 9 people (56%). While the distribution of 
respondents based on other suffered diseases showed 
that respondents who experienced neuropathy and heart 
disease were the same, namely 7 people (44%).
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Table 3. Changes in blood glucose control before and after Peer Support Education was given in Hospital in 
November 2015

Variable Average SD SE p-value

Fasting blood glucose
Before 152.81 31.94 7.98

0.006
After 137.75 26.64 6.66

Systolic Blood Pressure
Before 158.56 24.69 6.17

0.000
After 147.19 28.00 7.00

Diastolic Blood Pressure
Before 86.25 11.69 2.92

0.002
After 76.25 13.48 3.37

Weight
Before 59.97 11.46 2.86

0.005
After 59.56 11.62 2.90

* Meaning at α <0.05

Based on table 3, the statistical test results obtained 
a value of 0.006, it could be concluded that there were 
significant differences in fasting blood glucose before 
and after Peer Support Education. The statistical test 
results obtained a value of 0.000, it could be concluded 
that there were significant differences in systolic blood 
pressure before and after Peer Support Education, the 

statistical test results obtained a value of 0.002 so it could 
be concluded that there were significant differences in 
diastolic blood pressure before and after Peer Support 
Education and the statistical test results obtained a value 
of 0.005, it could be concluded that there were significant 
differences in body weight before and after Peer Support 
Education.

Table 4. Changes in pain perceptions before and after Peer Support Education was given in Hospital in 
November 2015

Variable Average SD p-value

Pain Perception
Before 69.75 7.11

0.001
After 64.44 6.47

* Meaning at α <0.05

The average pain perception in measurements 
before Peer Support Education was 69.75 with standard 
deviation 7.11. The measurement after Peer Support 
Education was 64.44 with standard deviation 6.47. 
The results of statistical tests obtained a value of 
0.001, it could be concluded that there were significant 
differences in the pain perception before and after Peer 
Support Education.

Discussion
Changes in pain perception before and after 

peer support education: In this study the perception 
of pain before Peer Support Education was carried out 
an average of 69.75. Pain perception is important for 
knowing one’s perception of the disease and the meaning 

of the disease in life4. According to Coelho, Amorim, 
& Prata the results of measuring quality of life are 
evaluations of experience of illness5. Pain experiences 
include perceptions of pain regarding symptoms that are 
felt, experience cannot perform normal bodily functions 
and attempts to deal with and control disease6.

In this study the results of the analysis showed that 
there were significant differences in the decrease in pain 
perception after respondents were given peer support 
education. with p = 0.001 (p value <0.05). This shows 
that peer support education is an effective technique in 
reducing the perception of DM patients. Pain perception 
is important for knowing one’s perception of the disease 
and the meaning of the disease in life 7.
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In this study respondents as someone who interacted 
with other individuals in the group during the peer 
support education process.

Changes in blood glucose control before and 
after peer support education: The results showed that 
the results of fasting blood glucose before peer support 
education carried out an average of 152.81 mg/dl with 
a range between 110 mg/dl to 240 mg/dl. While blood 
glucose after peer support education was carried out an 
average of 137.75 mg/dl with a range between 100 mg/
dl to 210 mg/dl. Judging from the average blood glucose 
of respondents before and after peer support education 
showed a decline8. Similarly, the range of blood glucose 
levels after peer support education was carried out. The 
high level of blood glucose in a long time will cause 
some complicating diseases until complications occur9. 
The appearance of complications and complications in 
patients with DM can cause physical or psychological 
discomfort.

Changes in perception of pain before and after 
peer support education: In this study the results of the 
analysis showed that there were significant differences 
in the decrease in perception of pain after respondents 
were given peer support education, with p = 0.001 (p 
value <0.05). This shows that peer support education is 
an effective technique in reducing the perception of DM 
patients. Pain perception is important for knowing one’s 
perception of the disease and the meaning of the disease 
in life 10. Pain experiences include pain perceptions 
regarding symptoms that are felt, experience cannot 
perform normal bodily functions and attempts to deal 
with and control disease. Significant results on changes 
in perceptions of pain after being given peer support 
education because during the education process there 
was a strong sharing of experiences between respondents 
to manage their illness. In accordance with the results 
of research by Heisler which states peer support can 
reduce health behavior problems11. Health behavior in 
DM patients is that patients can accept changes that 
occur after suffering from DM or adapt positively. 
Roy’s adaptation model consists of 4 important aspects, 
including: person, Environment, Health, and Nursing1.

In this study, respondents as someone interacts with 
other individuals in the group during the peer support 
education process. The commencement of interaction 
between individuals in the group increases enthusiasm 
for always joint discussions regarding the management of 
the disease12. So that there were seen some respondents 

who at first seemed more silent, at the meeting and 
both began to dare to express questions and express 
opinions13. With the existence of positive experiences 
from other respondents it will make respondents who 
feel it as a problem motivated that he is not alone and he 
can overcome the problems experienced because of his 
illness with the help of friends in the group14.

When a DM sufferer is confused, irritability and 
even depression, according to Roy & Andrew in his 
theory can arise because of the stimulus both inside 
and outside15. There were several respondents who said 
they were offended because their wives and children 
were prohibited from eating. One of them is number 13, 
but after the respondent told me during the discussion 
the respondent number 15 said that he felt happy to be 
reminded and that the family supported it with his wife 
preparing special food for her husband, the same type 
of food as other family members16. At the third meeting 
showed a decrease in the perception of pain in respondent 
number 13. The presence of external stimulus, peer 
support made changes in perceptions of pain that would 
bring behavior changes in the management of the disease 
by showing a positive response to adversity17.

Conclusions
The average perception of pain before peer support 

education was 69.75. The average perception of pain 
after peer support education was 64.44. There were 
significant differences with p value = 0.001. There 
were significant differences in changes ofblood glucose 
control before and after peer support education: fasting 
blood glucose with p value = 0.028, systolic blood 
pressure with p value = 0.000, diastolic blood pressure 
with p value = 0.001 and body weight with p value = 
0.005.
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Abstract
This study investigated the occurrence of sexism in official communications in the academic workplace. 
Specifically, it attempted to determine whether or not words or expressions considered as gender-biased 
were used in memorandums written by officials of the respondent university and to identify in which 
examples of English usage classified as sexist do they belong. The study revealed that the most frequently 
used sexist words are the gender-linked masculine terms freshmen (used to refer to all first year students that 
include female students) and chairman (used to address even females serving as heads of departments). The 
examples of English usage considered as sexist which were found in the memorandums are as follows: using 
masculine nouns as generic, the non-parallel treatment of men and women, male being habitually placed 
before female, and gender-linked titles and work positions.
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Introduction
Communicative competence, a linguistic term coined 

by Dell Hymes, can be considered as an articulation of 
what it takes to communicate successfully. It describes 
the essential components of effective communication. 
These are the competences into which communicative 
competence itself is subdivided, namely linguistic, 
strategic, discourse, and socio-linguistic.

Of the aforementioned competences, the ones where 
much of the emphasis was placed on are linguistic, 
strategic, and discourse. Socio-linguistic competence is 
often disregarded. When people have ideas to express, 
they are often too concerned about what words to use, 

how to put those words together, and what strategies to 
apply to deliver their message effectively. They tend to 
neglect one essential component of the communication 
process – the receiver of that message.

Socio-linguistic competence refers to the ability 
to use the language appropriate to the current social 
contexts[1]. It has been an integral part of communicative 
competence in that it includes learning pragmatic and 
sociolinguistic knowledge about how to appropriately 
use the language linguistically and socially [2]. It is taking 
into consideration the personal and cultural background 
of the participants in the communication process. While 
the linguistic, strategic, and discourse competences allow 
people to communicate correctly, the socio-linguistic 
competence makes them communicate appropriately. 
Sometimes, breakdowns in communication happen not 
for lack of clarity of the message but by what could be 
perceived as impropriety in the language used by the 
transmitter of the message.

Socio-linguistic competence enables a person to 
refrain from using language in any way that may be 
perceived as discriminatory.



Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03  2547

Discriminatory language includes any comments 
that indicate bias against other people based on factors 
such as race, gender, marital status, age, national origin 
or disability [3].

Sexist language is a form of discriminatory 
language, a gender-linked language that carelessly 
excludes female gender and presumes that male gender 
is the standard or the norm. It also contains words and 
expressions that unfairly label women on the grounds 
of their gender alone. There are 3 forms of sexism – 
blatant sexism, covert sexism and subtle sexism. Sexist 
language is considered an example of subtle sexism.

Notwithstanding the steady growth of feminism and 
awareness on human rights, sexism continues to flourish 
in places where men and women coexist. There are 
volumes of literature and studies describing how women 
have become victims of both conscious and unconscious 
sexism. Even in language, women, regardless of their 
actual power or social status, are seemingly treated as 
subordinates to men. This unequal treatment of women 
in language are evident in the following examples 
of English usage that can be considered sexist: use of 
masculine nouns (e.g., man, mankind) and pronouns 
(e.g., he, himself) as generics; non-parallel treatment 
of men and women (e.g., Mrs. indicating a woman’s 
marital status but Mr. does not); habitually putting 
males before females in word pairs (e.g., husband and 
wife, he or she); gender-linked titles and positions (e.g., 
chairman, ombudsman); gender markers (e.g., female 
professor, lady dentist); feminine nouns with attached 
suffixes (e.g., authoress, comedienne); gender-based 
labels (e.g., sharp-tongued, gossipy); and semantically 
positive male-gendered forms and their negative female-
counterparts (e.g., governor-governess; wizard-witch).

In social institutions and organizations where men 
and women intermingle, sexist attitudes persist. Women 
continue to struggle for gender parity. This struggle is 
at its strongest in the workplace – both in the corporate 
world and in the academia.

In the workplace gender stereotypes are alive, 
well, and busy producing gender discrimination [4]. The 
existence of multiple forms of gender inequalities in the 
workplace make it sometimes an inhospitable place for 
women[5].

It may not be surprising to hear women in the 
corporate world struggle for recognition and equal 
opportunities to get better salaries and occupy higher 

positions. But this happening in the academic workplace 
is a different story. Feminism and human rights are 
taught in universities and as such gender discrimination 
are presumed less likely to occur in those institutions. 
It is in the light of this assumption that this study was 
conceived. This study was conducted to investigate the 
occurrence of sexism in the academic workplace.

Language is considered as one of the most powerful 
means which sexism and gender discrimination are 
perpetuated and reproduced [6].Thus, it was through 
the use of language that occurrence of sexism in the 
respondent university was investigated. Specifically, 
the study attempted to determine whether or not gender-
biased words or expressions were used in official 
memorandums written by university officials and to 
identify in which of the above-named examples of 
English usage classified as sexist do they belong.

Materials and Method
To determine whether or not sexist language were 

used in formal communications in the respondent 
university, 14 memorandums were analyzed. 10 of 
the said memorandums were written by male and 4 by 
female officials belonging to the administrative and 
management councils of the respondent university.

Each memorandum was carefully read and examined. 
Examples of gender-biased words or expressions used 
in the memorandums were identified and then evaluated 
against examples of English usage that are considered 
sexist.

The occurrence of each gender-biased words or 
expression in the memorandums was counted manually 
for frequency. Each of the examples of sexist language 
found was contextually analyzed to correctly identify in 
which examples of English usage classified as sexist do 
they belong. The exact places where the said words and 
expressions appeared in the memorandums where shown 
in the tables where they are presented for analysis.

Results and Discussion
The 14 memorandums analyzed for this study 

were written by members of the administrative and 
management councils of the respondent university, 10 
of the said writers were males and 4 females.

The disparity in the number of male members and 
that of their female counterparts in the administrative 
and management councils represent another gender-
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related problem – unequal opportunities to occupy higher 
positions in the academe. There are multiple studies [7, 8] 

that specifically focused on what factors prevent women 
leaders from occupying higher academic and senior 
management positions in the academic workplace.

Table 1 reveals that out of the 10 memorandums 
written by male members of the councils, 7 contain 
varieties of sexist language. None of the memorandums 
written by their female counterparts contain sexist 
language.

Table 1. Frequency of Sexist Language Occurrence 
Found inthe Memorandums in Terms of Gender

Gender Gender-biased Terms
Female 0
Male 9

The male writers in the respondent universities are 
seemingly oblivious with their use of sexist language. 
Conversely, the absence of words that discriminate 
their male counterparts in the memorandums written by 
female writers indicates their sensitivity towards the use 
of gender-inclusive language.

What is difficult to determine is whether or not the 
male writers used sexist language on purpose or the 
words they used are the ones they just got accustomed to 
using. One semantic rule which we can see in operation 
in the English language is that of the male-as-norm [9]. 
The male officials may have used the words considered 
as sexist not because they intend to devalue their female 
counterparts but because their language training created 
in them the tendency to always use the masculine form 
by default.

Table 2. Masculine Generic Used in the Memorandums

Gender-biased Terms Memorandums Where They Are Used

For the incoming college freshmen, the report is to be submitted on...
Memorandum No. 93, s.2017
Date: December 19, 2017

….. accounting of students with priorities given to the seniors down to freshmen to 
expedite application for graduation…

Memorandum No. 6, s.2013
Date: July 11, 2013

Listed below are the schedules of interview for incoming freshmen students…
Memorandum No. 5 s.2015
Date: March 10, 2015

Presented in Table 2 is the masculine generic used 
by the male writers in the memorandums they wrote.

The word with sexist connotations that was used 
in 3 memorandums is freshmen. In each of the said 
memorandums the word freshmen appeared once. The 
word is a generic masculine term used to refer to students 
of mixed genders.

The male writers may claim that discriminating their 
female counterparts was furthest from their minds when 
they used generic masculine nouns in the memorandums 
they wrote. But Moulton[10] argued that regardless of 
the author’s intention the generic man is not interpreted 

neutrally. There are studies[11,12] that concluded that 
when the word man is used generically, people tend to 
think male, and tend not to think female.

The generic he has the tendency to evoke images 
of males relative to he/she and the plural they. Gastil 
[13] investigated the aforementioned phenomenon. The 
results have provided strong support for the hypothesis 
that the generic he evokes a disproportionate number of 
males images. In addition, it was revealed that while the 
plural they functions as a generic pronoun for both males 
and females, males may comprehend he/she in a manner 
similar to he.

Table 3. Non-parallel Treatment of Men and Women

Gender-biased Terms Memorandum/s Where They Are Used
To: Mr. Florentino G. Pineda, Dept. Chair-MCPAD
Mrs. Crisanta T. De Leon Department Chair, ELD
Gng. Josephine C. Arceta Puno, DWF

Memorandum No. 33 s.2014
Date: Dec. 4, 2014

* Gng. is the equivalent of Mrs. in the Filipino language
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Table 3 shows that in one of the memorandums 
written by a male writer the female recipients of the 
written communication were addressed as Mrs. and its 
equivalent in the Filipino language – Gng.

The use of the courtesy titles Mr. before the full name 
or surname of a male and Mrs. for female is an example 
of the non-parallel treatment of men and women. It is 
considered gender-biased for using Mr. would indicate 
only the gender of the person being addressed while 
Mrs. indicates both gender and marital status.

The naming practices for women and men are often 
asymmetrical which create the impression that women 
merit less respect or less serious consideration than men 
do [14].

Gender inclusiveness would require that women 
be addressed with the specific professional titles they 
possess, (E.g., Prof., Dr., Arch.., Engr.). In addition, 
women should also be asked in which way they prefer 
to be addressed – Miss, Mrs. or Ms.If a woman’s marital 
status orher preference is unknown, Ms. should be used.

To maintain the gender inclusiveness of 
correspondence, in case the reader’s gender is 
unknown, the use of a non-sexist salutation like Dear 
Professor, Dear Policyholder, and the like, is strongly 
recommended.

Table 4. Forms That Habitually Place Male Before Female

Gender-biased Terms Memorandum/s Where They Are Used
… to discuss the results of his/her evaluation and the comments made by the 
students. This is a way of assisting the faculty to assert himself/herself to achieve a 
better performance.

Memorandum No. 94 s.2017
Date: Dec. 19, 2017

Table 4 reveals that in one of the memorandums 
the form his/her was used twice for non-gendered 
antecedents. The writer may have thought that it is one 
way of avoiding the usage of the default masculine form.. 
But even the form his/her is considered a gender-biased 
expression. Habitually putting male (he/his/himself) 
before female (she/her/herself) is an example of English 
usage considered as sexist.

The lack of epicene (gender-neutral) equivalent 
of he and she is single biggest problem of the English 
language. The prescribed alternative to clumsy 
constructions like he or she or his/her is their. [15].

Berry[16] argues that all that is needed are four 
letters– THEY – to take a stand against the prejudice 
embedded in the English language. The usage of the 
singular they has now become acceptable.

Table 5. Gender-linked Titles and Work Positions

Gender-biased Terms Memorandum/s Where They Are Used
Dr. Alodia Zapata
BTTE Chairman
Mr. Rafael Dayao
BEED Chairman 

Memorandum No. 38 s.2014
Date: October 31, 2014

Estrella Fajardo
Chairman, Department of English
Francelaida F. Baluyot
Puno, Departamento ng Araling Pilipino

Memorandum No. 09 s. 2017 Date: October 09, 2017

As shown in Table 5, two female department 
heads in the respondent university are addressed as 
chairman in two separate memorandums. Whether the 
writers of those separate memorandums used chairman 

deliberately or it was an honest mistake is difficult to 
determine. But the said word is the most ubiquitous 
among job titles in universities. It is the most talked 
gender-biased expressions when it comes to academic 
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positions in universities. The following alternative forms 
are available – chair and chairperson.

Bovin [17] found out that there has been an increase 
of the gender-neutral forms since their introduction to 
English, and that they are primarily used when there is 
no explicit gender-referencing. Several of the previously 
gender-biased titles (that often end with -man) were said 
to have been supplemented by new, gender-neutral titles.

But notwithstanding the availability of the gender-
neutral forms, the usage of gender-biased titles continue, 
most especially in the academe.

Table 6. The Gender-biased expressions used in the 
Memorandums

Gender-biased Expressions Number of Occurrence
Freshmen 3
Chairman 2
Mrs./Gng 2
His/Her 1
Himself/Herself 1

Table 6 summarizes the gender-biased words and 
expressions used in official communications in the 
respondent university. A total of 5 namely freshmen, 
chairman, Mrs., his/her, and himself/herself were found 
in 7 out of the 14 memorandums analyzed in this study.

The gender-linked terms freshmen and chairman 
appeared three times each and the title Mrs./Gng. 2 times. 
Each of the forms his/her and himself/herself was used 
once. These gender-biased words and expressions can 
be classified as examples of English usage considered 
as sexist, namely using masculine nouns as generic 
(freshmen), habitually putting male before female (him/
her & himself/herself), using gender linked title/work 
position (chairman), and non-parallel treatment of men 
and women (Mrs.).

Conclusion
The study has found that official communications 

in the respondent university contain elements of 
sexism. Gender-biased words or expressions were used 
in 7 out of the 14 memorandums that were written by 
male members of the administrative and management 
councils.

There are 5 sexist terms that were used, namely 
freshmen, Mrs., his/her, himself/herself, and chairman.

The examples of English usage considered as sexist 
where the said gender-biased words and expressions 
belong are using masculine nouns as generic, habitually 
putting male before female, habitually putting male 
before female, and using gender-linked titles or work 
positions.
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Abstract
Background: The loss of functional capacity and body balance in elderly people are problems that can 
increase the risk of falling. Family health related task can reduce the risk of falling in elderly people. The 
aim of this research is to find out the effect of family health task by promoting tandem walking exercise to 
elderly people to reduce the risk of falling.

Method: This research involved a quantitative cross sectional study. This study used a sample of 46 elderly 
people from Isimu Raya Village, Tibawa District, Gorontalo Regency. The sampling technique used was 
simple random sampling involving elderly people between the age of 60-74 years staying with their families. 
The data was collected using questionnaires. The researchers used univariate and bivariate analysis of Chi-
Square Test with significant value α, 5% or 0.05 and multivariate analysis with multiple linear regressions.

Result: The result of the research showed that there was a significant effect of family health task on the body 
balance by providing tandem walking exercises to elderly people in reducing the risk of falling with p value 
0.000. Thus, families can reduce the risk of falling amongst elderly family members by maximizing tandem 
walking exercises.

Conclusion: To improve the body balance of and reduce the risk of falling among elderly people, require an 
enhancement of family health task.
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Introduction
Elderly people are mostly subject to deteriorating 

physical health. The loss of functional capacity and 
body balance are common physical disorders in elderly 
people, which can increase risk and incidences of falling. 

In some cases, incidences of falling have led to death 
in elderly people and not necessarily caused by chronic 
diseases they may suffer. These incidences may seem 
uncomplicated, but they can cause death to the elderly.

The United States National Health and Nutrition 
Examination Survey data on balance stated that 69% 
of elderly people between 70-79 years old and 85% of 
80 years and older has the body balance of and reduce 
the risk of falling1. The occurrence varies in term of 
incidences of falling among elderly people with 49.4% 
for people between 55 to 64 years old, 67.1% for people 
between 65 to 74 years old and 78.2% for people over 
75 years old2.

The main factors that influence the body balance 
of elderly people are age, sex, drugs, alcohol, 
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psychological disorder and physical activities. A person 
will lose their organs’ functions when they get older3. 
Women experience more body balance disorder than 
men do because they tend to do less physical activities. 
Elderly people who experienced falls tend to be afraid of 
walking;hence, they will reduce their physical activities. 
This can increase muscle deficiency, which causes body 
balance disorder.

The family is primarily responsible to render care 
currently being provided by health care professionals. 
Family members can provide nursing servicesand take 
care of other family members to prevent mental illness 
or physical disorder. Five family health tasks can be 
indicators of family autonomy. First is the ability to 
recognize the problems faced by family members,then 
the ability to determine the appropriate treatment to 
solve the problem, the ability to provide simple health 
care services, the ability to modify the environment both 
physiologically and psychologically.

Families play an important role in taking care of 
other family members, especially in preventing the 
elderly from falls. Families need to know the causes of 
falls amongst the elderly, so they can provide preventive 
services, such as assisting them in doing physical 
exercises. Previous studies have recommended various 
physical exercises to fix balance disorder in older adults 
such as Swiss Ball exercise, regular exercise, Otago 
home exercise and tandem walking exercise. This 
exercise managed to increase peoples’ walking speed 
by 33.17% and 15.64% compared to those who did the 
Swiss Ball exercise.

Tandem walking is a physical exercise done by 
walking in a straight line for 3 – 6 meters with one foot 
in front of the other (heel to toe). This exercise can 
improve body balance and reduce the risk of falling. 
Tandem walking has been proven to be better than Swiss 
Ball exercise in reducing the risk of falling4.

Health care providers must provide information to 
families and society on the risk of injuries from falls and 
how to prevent it from occurring. Tandem walking is 
an easy physical exercise to practice. Family members 
can assist their elderly family members in practicing 
tandem walking at home. Preliminary studies showed 
that families do not assess and assist in family health 
matters, such as assist their elderly family members to 
prevent the risk of falling. Researchers need to study the 
effect of tandem walking on the elderly at home,as part 
of family health to improve body balance and reduce the 
risk and injuries associated with falling.

Method
The researchers used a cross-sectional study design 

with a sample of 46 participants between the age of 
60–75 years , staying with their families and at risk of 
falls. The research used a random sampling technique. 
The researchers used questionnaires to collect the data, 
as a tool to measure the variable effect of family health 
task by providing tandem walking exercise to improve 
the body balance and reduce the risk of falls in elderly 
people at home. The reliability and validity were tested 
by Pearson Product Moment Correlation with r =0,957.

Result
Table 1: Frequency Distribution of Respondents by Age, Sex, Occupation, Family Health Task, Body 

Balance and Incidences of Falling 2019 (n = 46)

Variable Frequency Percentage (%)

Age

60 – 61 years
62 – 63 years
64 – 65 years
66 – 67 years
68 – 69 years
70 – 71 years
72 – 73 years
74 - 75years

6
4
6
11
6
4
7
2

13
8.7
13

23.9
13
8.7
15.2
4.3

Sex
Male
Female

18
28

39.1
60.9
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Variable Frequency Percentage (%)

Occupation
Farmer
Housewives
Retired

11
27
8

23.9
58.7
17.4

Able to provideTandem Walking service
Unable to provide Tandem Walking service

40
6

87.0
13.0

At risk of falling
Not at risk of falling

15
31

32.6
67.4

The incidences of falling
Noincidence of falling

3
43

6.5
93.5

Table 2: The Effect of Family Health Task in Providing Tandem Walking Exercise towards the 
Improvement of Body Balance in Reducing The Risk of Falls in Elderly People at Home 2019 (n = 46)

Family Health Task
Body Balance Total P Value OR

At Risk of Falling Not at Risk of Falling
n % n % N %

Able to provide Tandem Walking 9 19.6 31 67.4 40 87
0.001 0.600

Unable to provide Tandem Walking 6 13.0 0 0 6 13.0
15 32.6 31 67.4 46 100.0

*Significance level (α: 0.05)

Table 3: The Result of Multivariate Analysis of the Effect of Family Helath Task in Providing Tandem 
Walking towards the Improvement of Body Balance in Reducing the Risk of Fallsin Elderly People at Home 

2019 (n = 46)

Variable B Std. Error Beta T Sig Anova Test
Constant 2.168 0.298 7.269 0.000

0.000
Sex 0.246 0.107 0.256 2.299 0.027
Affective and Psychological Disorder -0.911 0.098 -0.829 -9.327 0.000
Physical Activity 0.178 0.112 0.181 1.583 0.121

R2 = 0.689 Rad=0.667

Discussion
The result of the research showed that 40 respondents 

from families with elderly people were able to provide 
tandem walking service and 6 respondents from families 
with elderly people were unable to provide the service. 
The families were trained by the researchers to practice 
tandem walking and they were able to train their elderly 
families members.

The researchers observed that some families were 
too busy to participate in the tandem walking exercises. 
They were either too busy with work, taking care of 
other family members such as children and toddlers, 
and doing too many domestic chores. These factors 
significantly affected their responsibilities towards the 

elderly. They could not effectively assist the elderly in 
the tandem walking exercises as per their responses in 
the questionnaires.

Family relationships can be characterized 
into5 the following: (1) Well organized, a family is a 
reflection of an organization where each member has 
their own role and task to achieve the goals of a family. 
A well-organized family is exemplified by strong 
relationships among members in achieving the goals; (2) 
Limitation, each member of a family has their own roles 
and responsibilities in achieving the goals. Therefore, 
members of a family cannot be high-handed or unfair 
to others because of their limited responsibilities; (3) 
Dissimilarity and Specifity, each member of a family has 
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their own specific role, for instance, a father works to 
earn a living and a mother takes care of children.

Based on the observations, most of their family 
members showed their interdependent relationship and 
influence on each other. The health problems of members 
can affect other members and there exist an internal 
motivation to take care of others. Friedman, Bowden, & 
Jones’s structural-functional perspective defined family 
as an open social system and other researchers believed 
that a family is an early form of system and a unit of 
care. A family has its own social structure in terms of 
health, religion, governance, education and economy. 
The main issue remains the extent to which families 
members carry out these roles. Family, as an open 
social system, are affected by the external environment. 
Meanwhile,family members are also preoccupied with 
their own roles. Illness in a family can affect a family’s 
structure and function6.

The researchers assumed that family members 
have to fulfill their responsibilities to other family 
members with health problems due their interdependent 
relationships. An independent family is able to perform 
simple family health task to assist sick family members.

The researchers assessed the balance using the TUGT 
(Time Up Go and Test) and most of the participants had 
normal scores, on balance lesser than < 14 second. In 
TUGT, if a person spent 14 second or longer, then he/
she is classified as having high risk of falling7.

There are two types of balance, dynamic and static. 
A static balance is the ability to stand in a firm position, 
while dynamic balance is the ability to control the body 
movement. Most respondents with high risk of falling 
were people had impaired dynamic balance rather than 
impaired static balance. When they carried out physical 
activities, such as walking, they tended to lose their 
balance.

The impairment of body balance in elderly people 
is commonly caused by factors, such as age, sex and 
physical activities. As people get older, they begin 
to lose their balance because of the disruption in their 
organs’ functions. Women tend to suffer body balance 
impairment more than men because they usually have 
lesser work load. If elderly people actively carry out 
physical activities, they can reduce the risk of falling8. 
Writers stated that a good body balance could influence 
the speed and gait of walking in older adults. The 
researcher assumed that the faster elderly people could 

walk, the better their balance. This can significantly 
reduce the risk of falling9.

Table 1 shows that only 3 respondents experienced 
falls. These were mainly caused by their age and 
sex. They were mostly women with limited physical 
activities and aged between 73-74 year sold. Guerra 
and Macielstated that there was a correlation between 
the elderly over 75 years old with impairment in body 
balance. They conducted a research on 310 elderly 
people over 60 years old 10. Tinetti also stated that one 
third of adults over 65 years old have experienced falls, 
and half of them suffered recurrent falling10.

It can be inferred that most of the respondents did 
not experience any fall after having undergone tandem 
walking exercises with regular supervision from family 
members. The families who managed to provide 
comprehensive tandem walking exercises helped their 
elderly family members in reducing the risk of falling. 
During the 4 weeks, the body balance of the older 
adults in the families improved due to family supervised 
tandem walking exercises at home. The elderly were 
able to control their movements when doing physical 
activities.

The researchers analyzed four factors that 
influenced the body balance of older adults with 
multivariate analysis. The factors were affective 
disorders, psychological conditions, physical activities 
and the environment. The researchers used multiple 
linear regression test and discovered that sex played the 
most influence that affected ody balance. Women were 
at higher risk of falling than men. The balance scores for 
men were mostly lesser than 14 seconds and classified as 
having lower risk of falling. The difference between the 
body balance between man and woman was caused by 
the difference in anthropometry11. Psychological factors, 
muscle strength and hormonal factors also affected the 
body balance 11. Physical activities had less influence on 
women’ body balance12

This research have several limitations. The 
respondents were mostly women and it was really hard 
to find men respondents. The respondents in this research 
were imbalanced. There were also some families that 
needed to be reminded to provide the exercise, so the 
researchers needed to visit these families repeatedly.

Conclusion
There was significant effect of tandem walking 
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exercises in reducing the risk of falling and improving 
the body balance of elderly people assisted by their 
family members. The most influential factor that affect 
body balance was sex. Women tend to suffer from falls 
more than men.

Recommendation: Family members should provide 
simple nursing care to elderly family members. Tandem 
walking exercises should be included as part of this 
nursing care program at home.
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Abstract
Background: The Gail Model is a statistical breast cancer risk assessment algorithm that was developed 
in 1989 by Dr. Mitchell Gail and colleagues with the Biostatistics Branch of the National Cancer Institute’s 
Division of Cancer Epidemiology and Genetics. The Gail Model looked at a woman’s personal medical 
history, familial history, and reproductive history. The Gail model has been widely used and validated with 
conflicting results.

Method: A Gail model were assessed for 200 convenient patients, 100 patients with history of breast cancer 
diagnosed during the last year (case) and other 100 patients with benign breast disease (control) and who 
attended the oncology hospital in medical city and Imamin Al-kadhimin medical city during 2019. The 
relative risk was measure for each patients and calculated 5 year risk >1.7% was regard as high risk, chi-
square and student T test was used to find association between two groups.

Results: Calculated 5 year risk >1.7% found in 21% of case and in 11% of control and no association was 
found between two groups in the relative risk of breast cancer (χ2 = 3.7, df = 1, p = 0.054).

Conclusions: The Gail model is not useful in identifying risk of breast cancer in women and should not be 
used for that purpose.

Keywords:  Gail model, breast cancer, relative risk, Baghdad, Iraq.

Introduction
Breast cancer is the most frequent cancer among 

women, impacting 2.1 million women each year, and 
also causes the greatest number of cancer-related deaths 
among women. In 2018, it is estimated that 627,000 
women died from breast cancer – that is approximately 
15% of all cancer deaths among women (1). And in Iraq it 
regard as second cause of cancer-related deaths (2).

Thus the increasing in breast cancer rate has 
enhanced global breast health initiatives, and attention 
towards breast cancer risk assessment and awareness (3,4). 
Breast cancer causes serious concerns even in healthy 
women, both because of its incidence and mortality. 
The steps that should be taken in order to decrease this 
threat can be arranged as following: assessment of breast 
cancer risk of women, determination of risk groups, 
careful monitoring of such high-risk groups, informing 
individuals with risk factors, and extending screening 
and reachable treatment programs in every society(5,6). 
Breast cancer risk factors have been defined by previous 
studies. Age and female sex are important risk factors 
for breast cancer. Other factors can be increase breast 
cancer risk including personal and family history of 
breast, ovarian, and endometrium cancer; history of 
lobular carcinoma in situ-matched biopsy of atypical 
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hyperplasia; positive BRCA 1 and BRCA 2 genes; early 
menarche (˂12 yr), late labor (˃30 yr); induced abortion; 
late menopause (˃55 yr); hormonal replacement 
treatment (HRT); alcohol over-consumption; smoking; 
lack of physical activity; diet rich in fat; body mass 
index (BMI); and high socio-economic level (7-9).

Over the past two decades, a number of statistical 
models that predict the risk of breast cancer have been 
designed to select high risk women for risk reduction 
strategies based on some risk factors that are associated 
with increased risk. There are two main types of 
models. The first type assesses the probability of BRCA 
mutations such as Claus model in which all predictions 
are only based on family history (10) .The second type 
used risk factors of breast cancer includes Gail model 
(GM) and its modified one (GM2) which calculates 
5-year and lifetime invasive breast cancer risk (11) .The 
GM is the most commonly used risk prediction model 
and has been well studied, validated and applied in 
various studies worldwide(12)

Objective: To evaluate the performance of model in 
estimating the risk of breast cancer in the clinical setting.

Material and Method
A total of 200 patients equal or above 40 years, 100 

patients with history of breast cancer diagnosed during 
the last year (case) and other 100 patients with benign 
breast disease (control) and who attended the oncology 
hospital in medical city and Imamin Al kadhimin 

medical city between June and December 2019. The 
required information was age, age at menarche, age 
at first live birth, first degree relative numbers with 
breast cancer, previous breast biopsies with or without 
atypical hyperplasia, BRCA mutations and woman race. 
Unknown BRCA mutations and the white race/ethnicity 
variables were used for all the women in this study in 
estimating their risks(14). The relative risk was measure 
for each patient which available at (http://www.cancer.
gov/bcrisktool/) and calculated 5 year risk >1.7% was 
regard as high risk (15), chi-square and student T test was 
used to find association between two groups. p≤0.05 was 
considered significant.

Results
The mean age of breast cancer patients was 51.3±9 

years which was higher than the mean age of control 
benign patients (49±6.5 years) and it was statistically 
significant (p=0.02).Distribution of participants in 
different categories of age at menarche, age at first lived 
baby and family history was almost similar in both 
groups and no association were observed between the 
two groups(P= 0.62, 0.717, 0.27 respectively). Higher 
frequencies of previous breast biopsy were recorded 
in control patients compared to breast cancer patients 
(P<0.001), Gail model scores, that predict 5-year risk 
of invasive breast cancer, in breast cancer patients and 
control patients were 1.25±0.7 and 1.26±0.7, respectively 
and no statistically difference existed between them (P 
= 0.9) table 1.

Table 1: Difference in Risk factor used in Gail model among studied groups.

Variable 
Participants (No)

P value 
Breast cancer patients Control patients 

Age 

40-49 years 53 55

0.02*S50-59 years 25 36
≥60 years 22 9
mean±SD 51.3±9 49±6.5

Age at menarche 
≤11 years 10 13

0.62*12-13 years 73 74
≥14 years 17 13

Age at first live birth

Nil parity 17 12

0.717*
<20 years 20 17
20-24 years 26 25
25-29 years 21 26
≥ 30 years 16 20
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Variable 
Participants (No)

P value 
Breast cancer patients Control patients 

Family history of breast cancer 
Negative 78 84

0.27*
Positive 

One 21 14
≥ Two 1 2

Previous breast biopsies
Negative 94 77

0.001*s
Positive 6 23

Gail score 1.25±0.7 1.26±0.7 0.9**

*Chi-square test, ** Student T test, S significant ≤0.05.

Using the cut-off value of 1.7 in Gail score, patients 
were categorized into high and low risk groups .The 
model was able to correctly characterize 21 patients in 
the breast cancer group as having high risk of breast 
cancer (sensitivity = 21%) and the model was correctly 
characterize 89 patients in control group as having 
low risk of breast cancer (Specificity =89%) and no 
association was found between two groups in the relative 
risk of breast cancer (χ2=3.7, df=1, p= 0.054).

Discussion
As the incidence of breast cancer is rising in Iraq, it 

is important to detect women with a high risk for early 
detection, timely treatment and prevention. Mitchell 
Gail, a biostatistician, developed a mathematical model 
in 1989 to assess the risk of breast cancer risk based on 
the results from the BCDDP–a large screening study 
that included 284,780 women who had been undergoing 
annual mammographic examination (16). Later, it was 
modified by involving atypical hyperplasia in breast 
biopsy, race, and ethnicity (17).Most Western countries 
use the Gail model to assess the risk of breast cancer. 
The drawbacks of the Gail model were that it does not 
consider lobular neoplasia, family history of breast 
cancer in second-degree relatives and family history of 
ovarian cancer. This led to the development of various 
other models considering the factors that were neglected 
in the GM such as history of breast cancer in second-
degree relatives, which was included in the Tyrer–
Cuzick model. To many countries and cities around the 
world validated the GM apart from the United States like 
Canada (18), Italy (19) and England (20). Several reports 
focused on the performance of the Gail model in Asian 
population and the results of these reports were in 
agreement with the finding of the current study, there 
are no studies in Iraq to date assessed predictive breast 
cancer risk models. In this study, Gail model was assessed 

by case control study to validated in risk prediction 
for breast cancer and different components of the Gail 
model were compared between patients with confirmed 
breast cancer and control patient, In this study, the two 
groups differed significantly in terms of age, number 
of previous breast biopsies, sensitivity of model was 
21%, specificity was 89% and it failed to differentiated 
between breast cancer patient and control patients, this 
resembled to A study of Gail model in Turkish women 
compared 650 breast cancer patients with 640 healthy 
women as control group. In this study, age and first live 
birth (≥30) were statistically significant between case and 
control groups but other risk factors used in Gail model 
were not different between two groups, sensitivity of 
model 13.3% and specificity was 92%. They concluded 
that Gail model is not appropriate for risk estimation in 
Turkish population (21), Iranian study on 560 women 
that showed a significant association of patients age 
, age at first baby and history of previous biopsy, no 
association was found between age at menarche, first 
degree family history and Gail model also showed very 
low sensitivity(13.9%) and high specificity (91.4%) of 
the Gail model in Iranian population and Indian study 
(22) that showed Gail model is not useful in identifying 
the risk of breast cancer in Indian women. Several points 
noted regarding the limitations of the current study. Most 
importantly, that a sample of patients selected from a 
referral center in Bagdad might not be representative of 
Iraqi female population. Larger studies including women 
from different parts of country should be conducted 
in order to obtain an accurate assessment of the Gail 
model performance in Iraqi women, the relatively small 
number of patients that were included in current study, 
may hinder detection of significant association between 
the variables and risk of breast cancer and limit proper 
interpretation of results, Case-control nature of the study 
and lack of patients follow-up, do not allow researchers 
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to assess absolute risk of cancer development among 
study population. Based on the results of the current 
study, it could be suggested that current version of Gail 
model should be modified to make it applicable for 
breast cancer risk estimation in Iraqi women.

Conclusions
The Gail model underestimate risk of breast cancer 

in Iraqi women and should not be used for that purpose.
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Abstract
Cervical cancer is currently ranked among the top among the various types of cancer that causes death 
in women in the world. The majority of women diagnosed with cervical cancer do not perform screening 
tests or do not follow up after being found abnormal results. The purpose of this study was to determine 
the correlation between cues to action or trigger and the implementation of early detection of cervical 
cancer using Visual Inspection with Acetic Acid (VIA) method in Kediri, Indonesia. This study used a case-
control design. The sampling technique was a multi-stage random sampling method. The sample was 410 
respondents. The data were analyzed using logistic regression. The results showed that the trigger affects 
the implementation of early detection of cervical cancer using the VIA method. Based on the results, the 
Odds Ratio (OR) cues to action or trigger values were: 1) Information from high television was obtained 
OR value: 2.7; 2) Recommendation from high physician was obtained OR: 2,3; 3) Recommendation from 
midwife was obtained OR: 2.6; 4) The recommendation from a friend was obtained OR: 2.5; 5) Having ever 
seen high cervical cancer patients was obtained OR: 1.6; 6) Having ever read a book or a high leaflet was 
obtained OR: 1.8. It showed that the higher cues to action or trigger were given to the women, the higher 
the probability of women to perform the early detection of cervical cancer using the VIA method. Based 
on the results, the appropriate cues to action or trigger need to be selected to improve the behavior of early 
detection of cervical cancer VIA method in women.
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Introduction
Currently, cervical cancer ranks second among the 

various cancers that cause deaths in women in the world 

and 85% occur in women in developing countries(1,2). 
Cervical cancer was a preventable and treatable disease 
if cervical cancer was detected early(3). In Indonesia, 
an estimated 13,762 women every year were diagnosed 
with cervical cancer and 7,493 had died. Cervical cancer 
in Indonesia was also ranked second in terms of a number 
of cancer patients in women after breast cancer(2). 
Cervical cancer was actually a preventable disease if 
cervical cancer was detected at the stage of precancerous 
lesions and treated with the correct procedure(4).

VIA method was particularly a suitable method in 
developing countries such as Indonesia because of the 
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easy or simple technique, low cost and high sensitivity, 
fast and accurate enough to find abnormalities at the stage 
of cell abnormality or dysplasia or before precancer(5). 
Implementation of early detection of cervical cancer 
VIA method in Kediri was still very low, less than one 
percent of the target Health Department of Kediri which 
set 10%(6).

The efforts had been made to increase women’s 
participation in early detection of cervical cancer such as 
dissemination of information or counseling about early 
detection of cervical cancer through printed, electronic 
and health workers, but women visit rates associated 
with early detection of cervical cancers were still low(7). 
Based on the theory of the Health Belief Model and Fog 
Behavior Model, the existence of cues to action or trigger 
was needed to improve the behavior of early detection of 
cervical cancer in women. The cues to action or trigger 
were effective. Thus, the trigger could increase the 
motivation and the ability of women to perform early 
detection of cervical cancer. The Fog Behavior model 
also asserted that a person would like to perform target 
behavior if she had: 1) sufficient motivation, 2) sufficient 
ability to perform the behavior, and 3) effective or 
triggered triggers for behavior(8). In addition, research 
data on the effective trigger to improve the behavior of 
early detection of cervical cancer VIA method was very 
low. Thus, the purpose of this study was to determine 
the effect of a trigger on the implementation of early 
detection of cervical cancer VIA method in women in 
Kediri, Indonesia.

Material and Method
This study used a case-control design that tried to 

explain the effect of a trigger on the implementation 
of early detection of cervical cancer VIA method. The 
populations of the study were all woman who was 
married and not pregnant at the Health Center Working 
Area of Health Office of Kediri City 2017. The Sample 
in this study was some woman who is married and not 
pregnant in Kediri city year 2017. In this study, the 
respondents were 410 respondents who were divided 
into 205 cases and 205 control. The sample was selected 
using a multi-stage random sampling method with 
multilevel sampling.

The data were collected by giving questionnaires 
that had been tested for validity and reliability. The 
activity of questionnaires begins with determining the 
respondents who become case groups. After meeting the 
respondents who became the next case, then looking for 
the respondents who became the control. After meeting 
prospective respondents, the researcher explained the 
purpose of this study, how to fill out the questionnaire, 
the benefits of research for research subjects, and the 
confidentiality of the results of questionnaires that had 
been filled by respondents. Having understood the 
explanations given, the respondents were required to fill 
out the approval format to be the respondent, in which 
the woman was entitled to choose to be a respondent or 
unwilling, after determining the choice of participation, 
and then requesting to sign the approval format. In the 
case and control, respondents were given a questionnaire 
with the same questionnaire.

Findings:

Table 1. Cues to Action or Trigger Influence to the Implementation of Early Detection of Cervical Cancer 
VIA Method at Health Center Working Area of Health Office of Kediri City 2017

No The 
Characteristics Categories

VIA checking up
Total OR 

value
CI 

95%Yes No
N Percentage N Percentage N Percentage

1 Physic
Heavy 203 49.8 205 50.2 408 100 - -
Very heavy 2 100 0 0.0 2 100 - -

2 Information from 
televisions

High 105 64.8 57 35.2 162 100 2.7 1.8–4.1

Low 100 40.3 148 59.7 248 100 ref
P value = 0.000**

3 Recommendation 
from the doctor

93 62.8 55 37.2 148 100 2.3 1.5–3.4
Low 112 42.7 150 57.3 262 100 ref
P value = 0.000**



2564  Indian Journal of Public Health Research & Development, March 2020, Vol. 11, No. 03

No The 
Characteristics Categories

VIA checking up
Total OR 

value
CI 

95%Yes No
N Percentage N Percentage N Percentage

4 Recommendation 
from the midwife

High 92 65.2 49 34.8 141 100 2.6 1.7–3.9
Low 113 42.0 156 58.0 269 100 ref
P value = 0.000**

5 Friend suggestion
High 106 63.5 61 36.5 167 100 2.5 1.7–3.8
Low 99 40.7 144 59.3 243 100 ref
P value = 0.000**

6

Having seen to 
the women who 
have cervical 
cancer

High 79 57.7 58 42.3 137 100 1.6 1.1–2.4
Low 126 46.2 147 53.8 273 100 ref

P value = 0.028*

7
Having seen 
friends who have 
cervical cancer

High 66 57.4 49 42.6 115 100 1.5 0.9–2.3
Low 139 47.1 156 52.9 295 100 ref
P value = 0.06

8 Reading book or 
leaflet

High 74 59.7 50 40.3 124 100 1.8 1.2–2.7
Low 131 45.8 155 54.2 286 100 ref
P value = 0.01*

Table 1 describes the results of two variables 
analysis between various triggers in the behavior of early 
detection of cervical cancer with the implementation 
of VIA checking up. The result of bivariable analysis 
between information from television with VIA 
implementation showed that the information from 
television had a statistically significant relationship with 
VIA implementation. The analysis results were obtained 
OR: 2.7 (95% CI 1.8 - 4.1) on information from high 
television. Based on the results, women who received 
information from high television about early detection 
of cervical cancer had a 2.7 times higher possibility 
to perform VIA examination compared with women 
received information from low television.

The result of bivariable analysis between 
a recommendation from a physician and VIA 
implementation showed that recommendation from a 
doctor was statistically had a significant relationship with 
VIA implementation. The analysis results were obtained 
OR: 2.3 (95% CI 1.5 - 3.4) on the recommendation 
of a high doctor. Based on the results, women who 
received recommendations from high doctors had a 2.3 
times higher possibility to perform VIA examination 
compared with women who received recommendations 
from low physicians.

The result of bivariable analysis between 
a recommendation from a midwife and VIA 

implementation showed that recommendation from a 
midwife had a statistically significant relationship with 
VIA implementation. The analysis results were obtained 
OR: 2.6 (95% CI 1.7 - 3.9) on the recommendation 
of a high midwife. Based on the results, women who 
received recommendations from midwives have a 2.6 
times higher possibility to perform VIA examinations 
compared with women who received recommendations 
from low midwives.

The result of bivariable analysis between friend 
suggestion and VIA implementation showed that friend 
suggestion had a statistically significant correlation with 
VIA implementation. The analysis results were obtained 
OR: 2.5 (95% CI 1.7 - 3.8) at the advice of a friend. 
Based on the results, women who received advice from 
high friends had 2.5 times higher possibility to perform 
VIA examination compared with women who received 
low friend suggestions.

The results of bivariable analysis between having 
seen women with cervical cancer with the implementation 
of VIA showed that having seen women with cervical 
cancer statistically had a significant relationship with 
the implementation of VIA. The analysis results were 
obtained OR: 1.6 (95% CI 1.1 - 2.4) in ever saw women 
suffering from high cervical cancer. Based on the 
results, women who had seen women with high cervical 
cancer had 1.6 times higher possibilities to perform 
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VIA examination compared with women who had seen 
women with low cervical cancer.

The results of bivariable analysis between having 
seen a friend who had cancer with VIA implementation 
showed that having seen a friend who had cancer had 
not statistically had a significant relationship with VIA 
implementation (p-value 0.06 > α = 0.05).

The result of bivariable analysis between the reading 
book or leaflet with VIA implementation showed that 
reading books or leaflets statistically had a significant 
relationship with VIA implementation. The analysis 
results were obtained OR: 1.8 (95% CI 1.2 - 2.7) on high 
reading books or higher possibilities to VIA checking up 
compared with women who low read books or leaflets.

Discussion
Trigger or cues to action was a stimulus that 

motivates individuals to perform actions appropriate to 
health behavior(9). The trigger was one of the triggering 
factors for deciding to accept or to reject alternate 
precautions. Triggers were needed to encourage 
individual involvement in health behaviors. These cues 
could be internal; the internal cues within the individual 
such as perceived and external symptoms derived from 
interpersonal interactions such as mass media, messages, 
advice, advice or consultation with health workers. In 
this study, the results showed that women who received 
the appropriate trigger would perform early detection of 
cervical cancer by using the VIA method.

Trigger or cues to action was a factor that leads to 
a change in one’s behavior(10). According to the results 
of this study, in terms of triggers, most respondents 
performed early detection of cervical cancer VIA 
method because of the advice of midwives, doctors and 
reading leaflets.

Based on the result of this research, the trigger 
variable consists of six indicators including information 
from television, the recommendation from a doctor, the 
recommendation from a midwife, suggestion of a friend, 
having seen cervical cancer patient, and reading book or 
leaflet. The physical condition indicator did not qualify 
as the compiler of the trigger variable, this is not in 
accordance with the trigger theory in(11), but in accordance 
with the results of the study(12) where the most dominant 
trigger was recommended by health personnel including 
the main midwife next recommendation from the doctor. 
The physical condition in this research did not become 

a trigger. The possible cause was the respondents in 
this study were all people who were still not affected 
by cervical cancer. Cervical cancer of stage one or stage 
of precancerous lesions did not show any complaints or 
signs and symptoms of any kind.

Based on the research(13) mentioned that the trigger 
in the form of recommendations from doctors and 
recommendations from the family proved to influence 
the use of influenza vaccine by parents in children. 
Triggers prove effective in reducing perceived obstacles 
or minimizing parental awareness about the negative 
effects of vaccine delivery and might increase perceived 
benefits about the effectiveness of influenza vaccine 
delivery in infants. thus increasing external motivation 
for using the influenza vaccine.

Research(14) suggested that cues to action or triggers 
were associated with adherence to taking antihypertensive 
drugs. Reading about disease information, knowing 
about services, and consulting with others about illness 
could trigger a person against compliance. Triggers 
were needed to encourage individual involvement in 
health behaviors. The trigger could come from internal 
or external. Internal triggers such as physiological cues 
such as pain. External triggers such as illness from 
family members, media reports(15). The existence of 
clues, education, symptoms or information media could 
influence a person about the dangers of illness, thus, they 
felt the need to take action(16).

According to(11) one of the triggering sources was 
the physiological condition of humans in the form of a 
sense of discomfort or tension. When the tension was 
strong enough, it would motivate humans to act to meet 
their needs. Previous human experience and current 
physical condition would greatly affect the behavior 
to be taken. Research conducted by(12), mentions that 
medical triggers have greater or more effective power 
in losing weight than other triggers. Medical triggers 
could be advice from doctors or stories of patients who 
have been sick from being overweight. Medical triggers 
would cause health threats and increase motivation in 
patients to control weight.

Conclusion
There was an existence of a trigger effect on the 

implementation of early detection of cervical cancer 
VIA method. The trigger in this study consisted of 
information from television, recommendations from 
doctors, recommendations from midwives, advice from 
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friends, have seen cervical cancer patients, have seen 
cancer patients and read books. Based on the Odds 
Ratio (OR) the highest influence was information from 
televisions.
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Abstract
Background: Malnutrition is still a problem of public health that occurs in the area of North Moyo 
Subdistrict, Sumbawa District.

Objective: This analysis aims to determine the major factors of stunting among children aged 6-59 months 
in North Moyo Subdistrict, Sumbawa District.

Materials and Method: This was an observational study with a cross-sectional design. Chi-square statistical 
test was conducted to identify the incidence of stunting in children aged 6-59 months and the major factors 
associated with stunting in children aged 6-59 months. Statistical test results were declared significant if the 
p-value was less than 0.100. There were 406 children aged 6-59 months as sample.

Results: The prevalence of stunting was 34.9%.Several significant variables related to stunting are age, birth 
length, integrated health care visits, smoke, and mother’s education (p<0.05). Birth length is a dominant 
factor of stunting after being controlled by age, visit to integrated health care, smoke and mother’s education.

Conclusions: Efforts from the government are needed to improve nutrition programs that focus on efforts 
to prepare mothers since prior to pregnancy; improve nutrition programs related to nutrition education and 
promotion of balanced nutrition for the community that not only to mothers, but also to fathers; and improve 
the Hygienic and Healthy Behavior-related education in the community.
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Introduction
Stunting is a condition of growth failure in under-

five as a result of chronic malnutrition from the womb 
until early childhood, so that the child is considered 
too short for their age. Globally, stunting affects about 
21.9 % or 149 million children under 5 years of age in 
2018. Children who suffer from stunting will probably 
never reach their maximum height and the brain will 

never develop to their maximum cognitive potential. 
These children start their lives at a disadvantage: they 
face learning difficulties in school, earn lower income 
as adults, and face obstacles to participate in their 
community.(1) Based on the 2018 National Basic Health 
Research data, it is known that the prevalence of stunted 
under-five in Indonesia is 30.6%; while, the prevalence 
of stunting in West Nusa Tenggara Province is 33.49%, 
and Sumbawa District is at 31.53%.(2)Although a 
decrease occurs compared to the 2013 National Basic 
Health Research data, the decrease is not significant and 
remains a public health problem because it is still above 
20% according to WHO standards.

According to UNICEF, the stunting problem is a 
cumulative process and caused by inadequate nutrient 
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intake or recurrent infectious diseases, or both. Stunting 
can also occur at fetal time, which is caused by poor 
nutritional intake during pregnancy, inadequate care and 
feeding practices, poor quality of food in line with the 
frequency of infection, so that it can inhibit growth.(3)

A meta-analysis study conducted in 37 developing 
countries found that 10.8 million stunting cases (out 
of 44.1 million) were caused by poor sanitation (7.2 
million cases) and diarrhea (5.8 million cases).(4)A study 
by Cummin and Cairncross also stated that poor access 
to clean water, sanitation and hygiene has a significant 
detrimental effect on child growth and development.(5)

North Moyo Subdistrict in Sumbawa District is 
one of the areas for developing cattle farming for both 
meat and milk production in the Sumbawa District 
area and which will be sold to other regions, such as 
Java, Sumatra and other regions. With the localization 
of livestock-farming close to residential locations, it 
is likely to cause many health problems, especially 
for children under five. Nutritional Status Monitoring 
Results in 2017 shows that North Moyo Subdistrict is 
the subdistrict with the highest stunting prevalence, 
compared to 23 other Subdistricts in Sumbawa District, 
which is at 72.19%.

The high exposure of various risk factors above has 
a direct impact on the incidence of stunting for under-
five. The aim of this study was to determine the major 
factors of stunting among children aged 6-59 months in 
North Moyo Subdistrict, Sumbawa District in 2019.

Materials and Method
This study used a cross-sectional study design. All 

variables observed in this study were carried out at the 
same time, obtained through direct interviews using 
questionnaires and anthropometric measurements. 
The study was conducted in North Moyo Subdistrict, 
Sumbawa District, West Nusa Tenggara Province. This 
study was conducted in June-August 2019.

The data collected were primary data in which the 
study subjects were children aged 6-59 months as many 
as 406 children. The data were collected related to child 
characteristics (age, sex, birth length, birth weight, 
anthropometric measurements (length/height), breast 
feeding record, food intake, infectious diseases, parity 
and number of household members), parent‘s education 
level, level of knowledge and attitude about health and 
nutrition, income level, and smoking habits, hygienic 

and healthy behavior, hand-washing habits, access to 
health care services, and food intake. Nutritional status 
data were obtained from length/height and age data, 
which was processed using WHO-ANTRO software. 
The analysis used was univariate and bivariate analysis.

Results
Characteristics of children and families: The 

total sample in this study was 406 children under five. 
Highest proportions of under-five are female (51.2%), 
age 24-59 months (62.1%), family members < 4 people 
(75.4%), regular visits to integrated health care (71.4%), 
exclusive breastfeeding (35.9%), ever experiencing 
infections (83.7%), not implementing Hygienic and 
Healthy Behavior (87.4%), and having smoker family 
members (77.1%). Highest proportions for under five’s 
mothers were those attaining secondary education, and as 
housewives. Most of the under-five had low nutritional 
intakes, namely in energy, fat, and carbohydrate.

Characteristics of children with stunting: The 
nutritional status measurement results showed the 
mean z-score + SD was -1.27 ± 1.11 (min max -4.73 
-3.18), with a stunting proportion of 34.5%. There is 
a significant relationship of the incidence of stunting 
in under-five with aged, birth length, mothers did not 
wash their hands with running water and soap, visits to 
integrated health care, and mother and father’s education 
(p < 0.100).

In multivariate analysis, six variables were included 
in modelling namely age, birth length, mother’s 
education, visit to integrated health care, and family 
members smoke (Table 1).The analysis result showed 
that standardized coefficient beta value of birth length 
variable was the largest, which means birth length was 
the dominant risk factor of stunting in children aged 6-59 
months after controlling for age, mother’s education, 
visit to integrated health care, and family members 
smoke.

Table 1. Multivariate analysis results in stunting 
among children aged 6–59 months

Variables B P-value OR
Age -1.034 0.0005 0.36
Birth length 0.974 0.003 2.65
Mother’s education 0.461 0.017 1.59
Visit to integrated health 0.523 0.050 1.69
Family members smoke 0.699 0.027 2.012
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Discussion
Nutritional problem is a serious problem that 

occurs in Sumbawa District, especially stunting, making 
Sumbawa District determined as one of 100 districts/
cities with locus stunting in an effort to reduce stunting 
in its region.(6) In this study, the magnitude of stunting 
in North Moyo Subdistrict was 34.5%, still above the 
standards set by WHO, so that North Moyo Subdistrict 
was still categorized as a health problem area specifically 
related to stunting.

In this study, the age of children under five was 
related to stunting, in which children over 2 years had 
a higher risk for stunting than children under 2 years. 
This could be related to changes in food intake received 
by children over 2 years at which most of them have 
begun to be weaned and there is an adaptation process 
related to changes in feeding which most likely majority 
of children over 2 years do not adapt well, added with 
mostly low education level of mothers, that contribute 
to the incidence of stunting in children over 2 years. 
Similar results from several studies that show significant 
relationship between age and stunting, in which the risk 
of stunting is higher in children over 2 years.(7),(8),(9)

In this study, mother’s education was related to the 
incidence of stunting in children aged 6-59 months, in 
which children with low-educated mothers will be at risk 
of stunting by 2.06 times higher than children with high-
educated mothers. In line with studies conducted in The 
Royal Kingdom of Bhutan 2015 showed the prevalence 
of stunting was significantly higher among children 
whose mothers without any formal education, and/or 
born to families where the household head did not have 
any formal education.(10) Maternal education that it may 
influence child growth and health through better feeding 
practices and home hygiene.(11)

Integrated health care, commonly known as 
Posyandu in Indonesia, is a form of community resource 
health efforts, which is managed and organized from, 
by, for and with the community where this activity 
had been carried out by community in early 1970s. 
Integrated health care is a means to facilitate community 
access to health care services, especially in monitoring 
the growth of children under five. In this study, children 
under five who were not routinely taken to the integrated 
health care significantly increased the risk of stunting 
incidence. Similar to other studies conducted in three 
districts in Indonesia, namely Sikka, Jayawijaya, and 

Klaten Districts, the prevalence of stunting was also 
significantly lower among children of mothers who had 
good access to health care services.(9)

This study also showed that children under five 
coming from families with smoker family members 
had a higher risk for stunting. This is similar to studies 
conducted in rural and urban areas of Indonesia where 
smoker fathers have been proven to shift household 
income from food to tobacco, putting infants and 
children at greater risk for chronic malnutrition.(12)

Birth length was a dominant risk factor of stunting 
in children aged 6-59 months after controlling for age, 
mother’s education, visit to integrated health care, and 
family members smoke. A study in Melawi and Bogor 
Indonesia showed that newborn’s length was related 
to the incidence of stunting in children aged 6-59 
months.(8),(13) Length of birth is important indicator as 
the initial growth and development of the individual 
in the next life. Birth weight and length are positively 
associated with later height from infancy to adulthood. 
Children defined as SGA (Small for Gestational Age) 
show that birth length is somewhat more sensitive than 
birth weight in predicting shortness in adulthood. The 
difference, however, is overtaken by the persistence or 
not of shortness at 2 years of age. It can be concluded 
that children born SGA will show remain short, however, 
and in these children full catch-up never occurs.(14)

Although both genetic and individual specific 
environmental factors influence the association 
between birth size and later height, genetic factors are 
more importantly influenced birth length rather than 
birth weight.(15) Various factors that increase the risk 
of children with low birth length. The Lancet 2013 
nutrition series has identified maternal undernutrition 
during pregnancy as a major determinant of poor fetal 
growth and child stunting.(16)

Conclusion
This study showed the prevalence of stunting among 

children aged 6-59 months in North Moyo Subdistrict, 
Sumbawa District was still high at 34.9% and included 
in the category of health problem.

Significant variables related to stunting are age, 
birth length, mother’s education, integrated health care 
visits, and smoke. Birth length is a dominant factor of 
stunting in children aged 6-59 months in North Moyo 
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District after being controlled by age, visit to integrated 
health care, mother’s education, and smoking.

Therefore, it is very important to ensure that women 
enter pregnancy in good health and with adequate 
nutritional status. Efforts from the government are 
needed to improve nutrition programs that focus on 
efforts to prepare mothers since prior to pregnancy; 
improve nutrition programs related to nutrition education 
and promotion of balanced nutrition for the community 
that not only to mothers, but also to fathers; and improve 
the Hygienic and Healthy Behavior-related education in 
the community.
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Abstract
Background: The standard abdomino-perineal excision (SAPE) is associated with a high incidence of 
Intraoperative Bowel Perforation (IOBP) and positive circumferential resection margin (CRM), both are 
major determinants of local recurrence. This led to the introduction of the more radical surgery; extra levator 
abdomino-perineal excision (ELAPE).

Method: This prospective pilot study included 40 patients with low rectal cancer. They were randomized 
to either ELAPE Group or SAPE Group. The study was carried out over 54 months, from January 2014 to 
June 2018. All patients were evaluated regarding operative factors, early postoperative complications, and 
oncological outcomes (CRM and local recurrence).

Results: IOBP Occurred in one patient in ELAPE Group (5%) vs. seven in SAPE Group (35%) (p=0.044). 
CRM was positive in seven patients of the SAPE group (35%) vs. one (5%) in the ELAPE group (p=0.004). 
Local recurrence occurred in six patients (30%) of the SAPE group vs. one (5%) in the ELAPE group 
(p=0.091). There was no significant difference between the two groups regarding perineal wound 
complications, urinary complications, Operative factors, and Length of Hospital Stay (LHS).

Conclusion: ELAPE is an oncologically superior and equally safe procedure to replace SAPE without 
compromising patients’ QOL.

Keywords:  Abdomino-perineal; positive margin; extra-levator; local recurrence.

Introduction
Important goals during rectal cancer treatment are 

to minimize the risk of local recurrence and to preserve 
the quality of bowel, bladder, and sexual function. 
For tumors lying less than 2 cm above the anorectal 

ring, abdomino-perineal resection (APR) is usually 
unavoidable1.

It is well-established that CRM involvement and 
specimen perforation are documented determinants of 
local recurrence of low rectal cancer2. Therefore, the 
perineal dissection part of SAPE has been in focus as it is 
considered a vulnerable phase for specimen perforation 
and positive CRM 3,4[8,9].This led to the introduction of 
a more extensive and detailed type of perineal dissection 
aiming to improve the oncological outcomes; extra-
levator abdomino-perineal excision (ELAPE) 5,6.

Thisstudy aims to provide a thorough description of 
ELAPE as a new technique introduced in the National 
Cancer Institute (NCI), Cairo University, and to 
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compare it with SAPE regarding oncological outcomes 
and postoperative complications.

Patients and Method
This prospective pilot study involved 40 patients 

with low rectal cancer who were candidates for APR. 
The study compared ELAPE versus SAPE regarding 
oncological outcomes and early postoperative 
complications. All patients were followed for a 
minimum period of 24 months. The study protocol was 
approved by the institutional review board of the NCI. 
Informed consent was obtained from all patients after 
a comprehensive explanation of the techniques and 
outcomes.

Randomization was done using a computer-
generated random table. Consecutive numbers were 
included in opaque sealed envelopes. Patients were 
randomized into two equal groups according to the type 
of surgery; ELAPE group and SAPE group. The patient, 
pathology, and radiology specialists were blinded to the 
nature of the procedure.

Surgical Technique (Figure 1-4): The abdomino-
pelvic phase was the same for the two techniques. In 
the ELAPE group, the lower limit of rectal dissection 
stopped earlier than in the SAPE group so that the distal 
tapering end of the mesorectum was not dissected off the 
levators and was left undisturbed to be addressed only 
through the perineal part.

The perineal phase for ELAPE was done while 
the patient in the prone Jack-Knife position for better 
exposure. Maximizing the CRM didn’t mean to include 
a large amount of the ischeo-anal fat unless grossly 
involved. We continued dissection till the inferior 
surface of the levators was exposed entirely bilaterally. 
The pelvis was entered posteriorly by disarticulating the 
coccyx. The levators were clasped between 2 fingers, and 
their lateral-most attachment was divided. In the SAPE 
group, the perineal dissection was done in the Lithotomy 
position and was carried in a plane parallel to the wall 
of the anal canal and continued through and not outside 
the levator complex. For both groups, the perineal defect 
was reconstructed by using a pedicled omental flap. A 
composite mesh was used in 5 patients only.

In the two groups, intraoperative and early 
postoperative complications were evaluated. Then, 
the oncological outcomes, including CRM and local 
recurrence, were recorded within 24 months.

Pathological examination of the surgical specimens 
was done by expert pathologists at NCI blinded about 
the procedure. We followed the grading system of 
Nagetegaal et al. 7 for grading of APR specimens. Grade 
3 specimens were those with an extralevator plain. Grade 
2 specimens were those with sphincter plain. Grade 1 
specimens were those with intra-sphincteric plain and/or 
mucosal exposure and perforation.

The primary outcome measures were intraoperative 
bowel perforation (IOBP) CRM positivity and local 
recurrence. IOBP was defined as “inadvertent” 
perforation only during pelvic or perineal dissection 
located in relation to the radial margin of the tumor. 
Positive CRM was defined as any tumor located within 
less than 1 mm from the inked circumferential margin. 
Local recurrence was defined as true pelvic recurrence 
and/or perineal recurrence within the 24 months’ follow-
up period that was detected radiologically by MRI or 
PET-CT and/or histologically proven.

Secondary outcome measures were intraoperative 
blood loss, operative time, perineal wound complications, 
urinary retention, and length of hospital stay. Perineal 
wound complications included wound infection or 
dehiscence.Urinary retentionwas defined as delayed 
urinary catheter removal beyond postoperative day 6.

Statistical Method: Statistical analysis was done 
using IBM© SPSS© Statistics version 22 (IBM© Corp., 
Armonk, NY, USA). Numerical data were expressed 
as mean and standard deviation or median and range 
as appropriate. Qualitative data were expressed as 
frequency and percentage. Chi-square test or Fisher’s 
exact test was used to examine the relation between 
qualitative variables. For not normally distributed 
quantitative data, a comparison between the two groups 
was made using the Mann-Whitney test (non-parametric 
t-test). All tests were two-tailed. A p-value < 0.05 was 
considered significant.

Results
There was no significant difference between 

the ELAPE group and the SAPE group regarding 
demographic, clinical, and operative characteristics. 
All clinically and/or radiologically T3 and T4 patients 
received neoadjuvant treatment, the percentage of 
which was equally 85% in both groups. Blood loss 
and operative time were comparable between the two 
groups. Pathological factors, including pT, pN, grade, 
and margins, were comparable between the two groups 
(Table I).
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Table II shows that IOBP occurred in one patient 
with a locally advanced tumor in ELAPE Group A (5%) 
compared to 7 patients in SAPE Group (p = 0.044). 
All perforations were located at the point of maximum 
wasting in the specimen.

Severn patients (35%) of SAPE Group had positive 
CRM compared to only one in the ELAPE group 
(p=0.044). Within the follow-up period of 24 months, 

six patients (30%) of the SAPE group developed local 
recurrence compared to only one in the ELAPE group 
(p=0.091). All patients with positive CRM had local 
recurrence except only one patient in the SAPE group. 
All recurrences were documented by imaging and only 
two were histologically proven. Secondary outcome 
measures, including perineal wound complications, 
urinary retention, and hospital stay, were all comparable 
between the two groups (Table II).

Table I: Disease characteristics of the two studied group

ELAPE Group A 
n=20

SAPE Group 
n=20 p-value

Pathological T-Stage   0.621

 pT2 6 (30%) 5 (25%)  

 pT3 7 (35%) 10 (50%)  

 pT4 7 (35%) 5 (25%)  

Nodal stage  0.433

 pN0 11 (55%) 10 (50%)  

 pN1 6 (30%) 9 (45%)  

 pN2 3 (15%) 1 (5%)  

Histological Grade   0.592

 G1 4 (20%) 4 (20%)  

 G2 12 (60%) 9 (45%)  

 G3 4 (20%) 7 (35%)  

Proximal Margin (cm)* 30 (16-90) 30 (18-40) 0.882

Distal Margin (cm)* 2 (0.1-4.0) 3.0 (1.0-4.0) 0.211

Data were expressed as number (%), or median (range)

Table II: Outcome of surgery and postoperative complications of the two studied group

ELAPE Group 
n=20

SAPE Group 
n=20 p-value

Intraoperative bowel perforation 1 (5%) 7 (35%) 0.044

Positive CRM 1 (5%) 7 (35%) 0.044

Local Recurrence 1 (5%) 6 (30%) 0.091

Perineal Wound Infection 10 (50%) 9 (45%) 0.752

Perineal Wound Dehiscence 5 (25%) 2 (10%) 0.407

Perineal Abscess 0 2 (10%) 0.487

Urinary Retention 8 (40%) 4 (20%) 0.168

Length of hospital stay (days) 8.5 (5.0-15.0) 6.0 (4.0-20.0) 0.383

Data were expressed as number (%), or median (range), CRM: circumferential resection margin
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Figure 1: IOB perforation

Figure 2: typical waist of the specimen in SAPE

Figure 3: extra levator APR showing complete 
excision of the levator muscle

Figure 4: Reconstruction of the pelvic floor with 
mesh

Discussion
ELAPE, through a more radical perineal approach, 

has addressed the problems associated with SAPE, i.e., 
threatened CRM and IOBP that have been considered 
independent risk factors for local recurrence 5. The 
principles involve avoiding dissecting the mesorectum 
off the levator-ani muscle and dividing the levators at 
their lateral-most point8.

Several studies have compared ELAPE and SAPE 
regarding oncological outcomes, but most of these 
studies were systematic reviews and multi-center trials 
3,6,9.Our study is a prospective single-institution pilot 
study that details the new perineal approach by ELAPE 
and compares ELAPE and SAPE.

In the current study, blood loss was comparable 
between the two groups. Operative time was not 
prolongedas it was assumed for a new technique 
requiring changing the patient’s position. In agreement 
with the current results, pooled data from three studies 
reported no significant difference in operating time 
between ELAPE and SAPE. Pooled data from two 
studies reported slightly less, but comparable blood loss 
in ELAPE than APE 10–12.

In our study, we tried to stick to the original 
technique that was first published by Holm et al. 5. 
By defining the lower limit of pelvic dissection and 
attacking the pelvic floor at their origin, we managed 
to achieve what we call “a site-specific CRM,” i.e., 
maximum CRM at the point where specimen integrity 
is threatened the most. This led to much fewer IOBP 
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and wider CRM in the ELAPE group with a statistically 
significant difference. A systematic review pooled data 
from 1,097 patients who underwent ELAPE and 4,147 
patients who underwent SAPE. The authors reported 
IOBP of 4.1% vs. 10.4%, respectively 9. These findings 
confirmed the findings of another retrospective study 
that reported lower perforations in ELAPE compared to 
SAPE (3.7% vs. 22.8%, respectively) 13.

In the current study, the new technique didn’t have 
an impact on the rate of wound complications and 
length of hospital stay. Though the overall incidence of 
perineal wound infection was relatively high (45% and 
50%), the two groups were comparable. These results 
are comparable to that of two meta-analyses that showed 
no significant difference in the rate of postoperative 
complications between ELAPE and SAPE 6,14. However, 
other studies reported a higher incidence of perineal 
wound complications in ELAPE patients 13,15.

The extent of tissue removal in ELAPE can result 
in autonomic nerve damage, especially at the postero-
lateral aspect of the prostate/vagina. This might explain 
the relatively higher incidence of urinary retention in the 
ELAPE group, with no significant difference between 
the two groups (p=0.168). Our results regarding urinary 
complications were comparable to the works of Ramsay 
et al., West et al., and Palmer et al., who showed a 
relatively high incidence of urinary complications 
in the ELAPE group, but the results were statistically 
comparable13,16,17.

In our study, CRM was positive in 7 patients of the 
SAPE group compared to only one in the ELAPE group 
(p=0.004).Though the number of local recurrences 
was higher in the SAPE group, it was near but not 
statistically significant (p=0.091). Keeping with our 
results, the retrospective study by West et al. showed 
Less CRM positivity in the ELAPE group (14.8% vs. 
40.6%; p=0.013), but this study didn’t investigate 
Local recurrence rates18. A previous prospective study 
comparing ELAPE (16 patients) and SAPE(20 patients) 
reported comparable results to the current study regarding 
CRM and local recurrence 12. Stelzner et al.9 reported a 
significant relative risk reduction of local recurrence of 
44.5% in extended vs. standard APE.

A systematic review showed a 37.7% relative risk 
reduction of CRM involvement in extended vs. standard 
APE 9. A retrospective analysis from 2000 to 2010 also 
showed a reduction in CRM positivity/R1 resections 

and the local recurrence rate after the introduction of 
ELAPE19. It has also been demonstrated that ELAPE can 
reduce the incidence of positive CRM in the advanced 
stages of low rectal cancer. These results suggest that 
ELAPE can be selected for specific T-stages clarifying 
the indication of this technique19,20. In the current study, 
all local recurrences were observed in patients who 
had pT3-4 and received preoperative treatment except 
one patient in the SAPE group who didn’t receive a 
preoperative treatment.

In contrast to our study, a previous retrospective 
study did not find a significant difference between 
ELAPE and SAPE in the rate of positive CRM or local 
recurrence 3. Similar results were observed in the meta-
analysis done by Yang et al. 14.

Conclusion
ELAPE offersa more standardized perineal 

approach. Oncological superiority comes from 
maximizing the volume of tissues resected around the 
tumor at the lower end of the mesorectum. Our study 
showed that it was associated with much less IOBP 
and positive CRM, which predict the local recurrence. 
It was a more efficient oncologically and equally safe 
procedure to replace SAPE without compromising the 
postoperative course.
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Abstract
The prevalence of obesity is increasing world-wide. Obesity is considered to have a vital role in the 
pathogenesis of polycystic ovary syndrome (PCOS). An assisted reproduction technique, Intra cytoplasmic 
sperm injection (ICSI), has been used increasingly for the infertility management in those patients. However, 
data regarding the effects of obesity on the outcome of this technique in PCOS patients is limited.

Aim: This study compared the response to controlled ovarian stimulation (COS) between overweight/obese 
and normal weight women with PCOS whom undergone ICSI.

Materials and Method: 53 PCOS infertile females were included. They were divided according to their 
body mass index (BMI) into two groups: (Group I normal weight and group II overweight and obese). Both 
were included in COS/ICSI program. Assessment of total dose of gonadotropins, duration of stimulated 
cycles, total number of retrieved oocytes, their quality and development of OHSS was undertaken.

Results: The study showed that despite being insignificant, the total dose of gonadotropin used for stimulation 
of group II women was higher than that used for women in group I: 1729.06 iu vs 1380.00, p-value=0.1 
with a longer duration cycle 10.0 days vs 9.4, p-value=0.5, the mean total number of retrieved oocytes from 
the group II was more than that from group I women, while the mean total number of immature oocytes 
retrieved from group II women was significantly less than that from group I (1.7% vs 3.7%, p-value=0.04). 
The rate of developing OHSS in group II was more than that in group I.

Conclusion: Overweight and obese PCOS women need higher doses of gonadotropin to be stimulated with 
longer duration of the treatment cycle; howerever, they produce a higher number of oocytes with a higher 
maturity during COS. Also, they are more likely to develop OHSS when stimulated in comparison to normal 
weight PCOS women.
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Introduction
Polycystic ovarian syndrome (PCOS) is a common 

endocrine disorder affects the reproductive age women 
and is responsible for up to 80% of causes of anovulatory 
infertility making a large number of those women seeking 
assisted reproductive techniques1. Weight and body mass 
index are important parameters of normal reproductive 
functions. Approximately, thirty five percent of PCOS 
women are overweight and obese2. A close correlation 
between obesity and symptom severity of the syndrome 
is present3. Controlled ovarian stimulation and assisted 
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reproduction outcomes are negatively affected with 
a higher miscarriage rate4 which may be partially 
attributed to elevated LH, intra-follicular and serum 
androgen levels excess and follicular degeneration 5. 
Although, different studies tried to discuss the effect of 
obesity on COS/ICSI outcomes in PCOS patients but 
their results were varied and inconclusive 6-8.

So, this study tries to investigate the effect of obesity 
in PCOS women on ovarian response by a comparison 
with an aged-matched (≤35 ys.) normal weight PCOS 
women whom subjected to the same induction protocol 
(GnRH antagonist + r-FSH).

Study Design: It is a prospective cohort study that 
was conducted at the Fertility Center, Al- Sadr Medical 
City, Al- Najaf AL-Ashraf, in Iraq.

Materials and Method
Our study recruited fifty three sub-fertile females 

with PCOS whom had been diagnosed according to 
Rotterdam criteria 9. The age was less than 35 years 
old and participants’ male partners had either normal 
or mild-moderate impairment in semen parameters 
(according to World Health Organization criteria in 
1999 10). All females and their partners were evaluated 
by history, physical examination, BMI and fertility 
investigations (cycle day 2 hormones E2, LH, FSH, 
prolactin, endometrial thickness by transvaginal 

ultrasound (TVUS) and male seminal fluid analysis). 
The participants then divided in to two groups according 
to their BMI (weight in kilograms / square height in 
meters): group I included women of normal body weight 
(BMI from 19 to 24.9) and group II included overweight 
and obese women (BMI ≥ 25). Non-PCOS women 
(normal ovulatory) and PCOS women with a BMI less 
than 19 were excluded. All were subjected to COS by 
gonadotropin releasing hormone (GnRH) antagonist and 
gonadotropins. Assessment of the dose and duration of 
treatment cycle and monitoring of the development of 
OHSS by TVUS and serial E2 assay was done. Once 
they produce sufficient number of oocytes, a trigger 
by human chorionic gonadotropin (HCG) was done 
followed by oocyte retrieval 34-36 hours later, under 
TVUS and general anesthesia. An evaluation of oocyte 
quality was done under inverted microscope. Only 
those oocytes which extruded the first polar body to the 
perivitelline space will be considered as mature (MII) 
oocyte 11.

Results
Table (1) shows the means of age, cycle day 2 

hormones and endometrial thickness (ET) of both groups 
with no significant difference except for LH level which 
was significantly less in overweight and obese group , 
p-value= 0.05.

Table (1): A comparison between both groups regarding age, hormonal profile and ET.

Parameter G-I (N=10) Mean ±SD G-II (n=43) Mean ±SD P-value

Age (Years) 26.3±3.1 28.3±3.9 0.12

E2(pg/ml) 33.3±12.00 43.19±23.6 0.20

LH(iu/l) 6.6±5.6 4.2±2.6 0.05

FSH(iu/l) 5.1 ±1.8 4.8 ±1.3 0.48

Prolactin(ng/dl) 26.4±16.2 25.3±10.5 0.79

ET (mm) 3.9±0.8 3.7±1.01 0.70

Table (2) demonstrates the total dose and duration 
of gonadotropin stimulation and E2 & ET at the day 
of HCG trigger. Overweight and obese women were 
stimulated with higher doses and for longer duration, 

had a higher E2 level and a lower ET thickness than 
normal weight women but with no significant difference, 
p-value= 0.10, 0.50, 0.71 and 0.53 respectively.
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Table (2): A comparison between both groups regarding total dose, duration of gonadotropins, E2 and ET at 
day of trigger.

Parameter G-I Mean ±SD G-II Mean ±SD P-value
Total dose (iu) 1380.0 ±372.8 1729.0± 644.4 0.10
Duration( days) 9.4 ±1.2 10.0± 1.7 0.50
E2( pg/ml) 2250.0±1191.0 3729.6±11537.0 0.71
ET(mm) 10.2±2.5 9.6±2.5 0.53

Table (3) shows the response to COS. Overweight and obese women insignificantly produced more mature 
oocytes and the mean total number of immature oocytes was significantly less 1.7±2.0 vs 3.7±4.2, p-value=0.04.

Table (3): Controlled ovarian stimulation response between both studied groups.

Parameter G-I Mean ±SD G-II Mean ±SD P-value
To. No. of oocytes 10.8 ±3.3 13.0 ±8.3 0.40
Mature (MII) 7.8±2.6 11.1±7.7 0.22
Immature(GV+MI) 3.7±4.2 1.7±2.0 0.04

Table (4) illustrates the rate of OHSS development in both groups. None of normal weight women developed 
OHSS, while 10 out of 43 overweight and obese women developed OHSS. The rate of OHSS development in 
overweight and obese was 23.2% vs 00.00% in normal weight women, p-value=0.09.

Table (4): A comparison between both groups regarding OHSS development.

Parameter G-I (Total no.) G-II (Total no.) Total P-value
OHSS 0(00.0%) 10(23.2%) 10

0.09No-OHSS 10 33 43
Total 10 43 53

Discussion
The detrimental effect of obesity on ovarian 

stimulation response may be explained via the effects of 
certain mediators e.g. leptin and ghrelin12. The increased 
leptin level within follicles leads to inhibition of ovarian 
steriodogenesis through its antagonizing effect to 
stimulatory factors (IGF-1, TGF-b, insulin and LH)12.

The study showed that, although being insignificant, 
higher doses of gonadotropin and longer durations of 
stimulation cycles were needed to stimulate overweight/
obese PCOS women than normal weight women. Some 
other studies agreed with us that showed significant 
higher doses and longer duration of gonadotropin 
stimulation were required in the overweight PCOS 
women 1,2,12.

This study showed that there was no significant 
variation between both the overweight/obese and normal 
weight women regarding the number of retrieved mature 

oocytes despite being higher in the overweight group. 
While the mean total number of immature oocytes was 
significantly less in the overweight/obese group. Similar 
results were obtained by other studies 13.

On the other hand, many studies disagreed with 
our findings and showed the women of both groups 
produced a comparable number of mature oocytes 
without significance difference 1,2 or overweight/obese 
women produced less mature oocytes 9,14.

Regarding the development of OHSS, the present 
study revealed that the overweight/obese women are at 
a higher risk of developing OHSS by a 23.2% than that 
of normal weight women. This could be confirmed by 
a higher level of serum E2 at the day of HCG trigger 
which was showed in the overweight/obese women. 
This result were inconsistent with many studies which 
concluded that overweight/obese women at a lower risk 
of developing OHSS due to low ovarian reserve 15 and 
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that high body weight had no significant effects on the 
rate of developing OHSS 1, 2,9,14.

Depending on these results, we can conclude that 
the exact effects of high body weight on the response to 
COS and the risk of OHSS in such group of women is a 
matter of controversy and need further researches.
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Abstract
Background: The cornerstone in rectal cancer management is resection, negative margin and resection of 
all draining lymph nodes. Neo-adjuvant chemo-radiation may increase the ability to preserve continence 
by down-staging the cancer and shrinking the size of the tumor to permit the achievement of a cancer-free 
margin.

Objectives: To evaluate locoregional control and survival after total mesorectal excision for middle and 
lower rectal cancer.

Patients and Method: A retrospective study of 119 patients of middle and lower rectal cancer patients who 
underwent total mesorectal excision at National Cancer Institute, Cairo University in the period from 1st 
January, 2006 to 31th December, 2010 ,certain factors related to the primary tumor were recorded including: 
(age, sex, site, initial stage, histopathology, tumor size, grade of the tumor, number of Lymph nodes, lympho-
vascular invasion, neo-adjuvant chemotherapy and radiotherapy and surgical procedures either sphincter 
preserving surgery or abdominoperineal resection).

Results: Overall survival was worsened by T stage (p value 0.036), positive lymph nodes (p value 0.071), 
positive margin (p value 0.031) and lack of adjuvant treatment (p value 0.001).

Conclusion: The overall survival at 3 years was 58.1% which was worsened by advanced stage, positive 
margin, and lack of adjuvant treatment. The 3-year disease-free survival was 55%, which was worsened by 
older age, lymph node positivity, positive surgical margin and lack of adjuvant therapy. The local recurrence 
rate after three years was 12.6%. Postoperative chemo-radiotherapy was associated with better overall 
survival when compared to chemotherapy alone or no adjuvant treatment.
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Introduction
Colorectal cancer is the second most common 

cancer in women and third-most common cancer in men. 

In 2012, 614,000 women (9.2% of all new cancer cases) 
and 746,000 men (10.0% of new cancer cases) were 
diagnosed with colorectal cancer worldwide. (1)

The main goals in the treatment of rectal cancer are: 
(1) Ensuring local control; (2) Maintaining long-term 
survival; (3) preservation of anal sphincter, bladder, and 
sexual function; and (4) maintaining patient’s quality of 
life.(2)

Total mesorectal excision (TME) and the addition 
of neo-adjuvant chemo-radiotherapy (CRT) show 
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significant improvements in local control and survival.(3)

TME has markedly reduced local recurrences even 
in lymph node-positive rectal cancers and is supposed 
to prevent all locally recurrent disease after optimal 
curative surgery.(4)

Aim of the Work: To evaluate locoregional control 
after TME in patients with middle and lower rectal 
cancer & its impact on survival at National Cancer 
Institute, Cairo University.

Patients and Method
This is a retrospective study of 119 patients with 

middle and lower rectal cancer patients who underwent 
TME at National Cancer Institute, Cairo University in 
the period from 1st January, 2006 to 31th December, 
2010. Included patients had pathologically proven 
middle or lower rectal cancer that underwent TME at 
National Cancer Institute whether they received neo-
adjuvant chemotherapy and radiotherapy or not. The 
hospital records of the patients were reviewed for 
clinical, pathological and management data. Clinical data 
included age, sex, site, initial stage and the presence of 
complications like bleeding or obstruction. Pathological 
data included histopathology, tumor size and grade, 
lymph node number, lympho-vascular invasion and 
stage. And the management data included if patients 
received neo-adjuvant chemotherapy and radiotherapy, 
the surgical procedure performed wither sphincter 
preserving surgery or abdominoperineal resection and if 
adjuvant treatment was given to the patients or not.

The overall survival was calculated from diagnosis 

date to the date of death or lost follow up. Disease free 
survival was calculated from date of (TME) till date of 
local recurrence, distant metastasis or death.

Results
The mean age for the studied group was 

44.6±13.8 years, ranging from 17 to 73 years with 
male predominance. A large proportion of the patients 
presented with complications mainly in the form of 
bleeding per rectum (40.3% of the studied group). 
Adenocarcinoma was the main pathological type (74.8%) 
followed by mucinous adenocarcinoma (20.2%). About 
62% of the patients had their lesions 5 cm or above from 
the anal verge. Grade 2 disease was more common than 
grade 3. T-stage at diagnosis was T3 in more than half 
of cases.

Lymph nodes were positive in 52% of cases and 
the median number of excised lymph nodes was 10 
nodes (range: 1-30 nodes).The median number of 
positive lymph nodes was 1 node (range: 0-18 nodes). 
Neo-adjuvant therapy was administered to 66 patients 
(55.5%); mainly as a combination of chemo- and 
radiotherapy (CTH+RTH) in 63 patients, near 90% of 
the patients received post-surgery adjuvant treatment. 
Abdominoperineal resection (APR) was used for treating 
62 patients (52.1%), while sphincter preservation was 
done in 57 patients (47.9%).

The median follow up time was 32.8 months (range: 
1-111 months). The overall survival of the whole 
group was 58.1%; and was worsened by advanced 
stage, positive margin, and lack of adjuvant treatment 
(Table 1).

Table (1): relation between overall survival & various prognostic factors.

n Events Cumulative Survival at 3 years (%) Median Survival (months) p value
Whole group 58.1 --
T-stage

0.036I, II 42 13 76.1 --
III, IV 77 39 48.4 10.4 (14.4-55.2)
LN positivity

0.071Negative 57 20 69.2 --
Positive 62 32 48.4 13.5 (8.9-61.7)
Margin

0.031Free 112 47 60.1 --
Positive 7 5 28.6 6.4 (0.0-23.7)
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n Events Cumulative Survival at 3 years (%) Median Survival (months) p value
Adjuvant therapy

0.001
No 26 18 31.0 8.8 (9.2-43.5)
CTH 55 23 59.7 --
CTH +RTH 38 11 74.8 --

On multivariate analysis, the independent factors 
affecting survival were, age, adjuvant therapy, T-stage, 
and surgical margin status. Age above 50 years 
worsened survival with a hazard ratio (HR) of 2.41, the 
95% confidence interval (CI) was 1.34-4.38. Adjuvant 
CTH+RTH had better survival compared to no therapy 

(HR: 5.3, 95%CI: 2.37-11.88) and CTH alone (HR: 2.18, 
95%CI: 1.01-4.71). Advanced stage worsened survival 
with HR of 2.05 (95%CI: 1.07-3.96). Positive surgical 
margin worsened survival with HR of 4.46 (95%CI: 
1.58-12.56). (Table 2).

Table (2): Multivariate analysis of overall survival of the whole studied group using Cox-proportional 
hazard model.

B p value HR
95.0% CI for HR

Lower Upper
Age, > 50 years 0.826 0.004 2.41 1.34 4.38
Adjuvant  < 0.001    
Adjuvant (CTH+RTH vs. No) 1.668 < 0.001 5.30 2.37 11.88
Adjuvant (CTH+RTH vs. CTH) 0.781 0.047 2.18 1.01 4.71
T-stage, III, VI 0.720 0.031 2.05 1.07 3.96
Margin, Positive 1.494 0.005 4.46 1.58 12.56

The whole group disease-free survival (DFS) was 55% (Table 3). And it was obviously worse in patients who 
did not receive adjuvant treatment (p = 0.002).

Table (3): Disease-free survival in relation to various prognostic factors.

n Events Cumulative Survival at 3 years (%) Median Survival (months) p value
Whole group 119 67 55.0 27.1 (17.2-36.9)
Age (years)

0.062 ≤ 50 76 41 61.2 34.6 (17.6-51.5)
> 50 43 26 42.8 11.6 (0.0-23.9)
Sex

0.087Female 50 32 46.7 20.9 (3.9-37.9)
Male 69 35 60.7 42.5 (22.4-62.6)
LN positivity

0.070Negative 57 26 59.6 44.2 (4.9-83.5)
Positive 62 41 51.1 24.8 (14.0-35.6)
Margin

0.053 Free 112 61 56.8 32.1 (17.7-46.5)
Positive 7 6 28.6 6.1 (0.0-13.2)
Adjuvant treatment

0.002
 No 26 19 31.2 8.3 (3.2-13.8)
CTH 55 31 56.7 34.0 (8.9-59.2)
 CTH
+RTH

38 17 71.0 44.0 (2.1-86.0)
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Multivariate analysis was done involving factors 
with near significant effect on DFS (p values up to 0.1).
The independent factors affecting DFS were lymph node 
positivity, adjuvant therapy, age, and surgical margin 
status as illustrated in (Table 4).

Age above 50 years worsened survival with a 

hazard ratio (HR) of 2.54 (95%CI: 1.47-4.38). Adjuvant 
CTH+RTH had better survival compared to no therapy 
(HR: 5.20, 95%CI: 2.47-10.95) and CTH alone (HR: 
1.93, 95%CI: 1.01-3.71). Positive surgical margin 
worsened survival with HR of 3.95 (95%CI: 1.46-
10.69). Lymph node positivity worsened survival with 
HR of 1.72 (95%CI: 1.03-2.88).

Table (4): Multivariate analysis of disease-free survival using Cox-proportional hazard model.

B p value HR
95.0% CI for HR

Lower Upper

Lymph node positivity 0.545 0.037 1.72 1.03 2.88

Adjuvant <0.001

Adjuvant (CTH+RTH vs. No) 1.648 < 0.001 5.20 2.47 10.95

Adjuvant (CTH+RTH vs. CTH) 0.659 0.048 1.93 1.01 3.71

Margin, Positive 1.374 0.007 3.95 1.46 10.69

Age > 50 0.932 0.001 2.54 1.47 4.38

By the end of 3 years follow up, the loco regional 
recurrence was reported in 15 patients & therefore, the 
loco regional recurrence rate was 12.6%.

Discussion
The mean age of the studied group was 44.6±13.8 

years, ranging from 17 to 73 years with male 
predominance. An important remark in the current series 
is that, patients 40 years or younger constituted 42% of the 
studied group. The increase in rectal cancer in younger 
patients has been previously reported. O’Connell et al. 
demonstrated an increase in rectal cancers in patients’ 
aged 20 to 40 years using the SEER database data from 
1973 through 1999. (5)

Although a previous study on 837 patients suggested 
that age, tumor size, histological grade, preoperative 
obstruction, pathological type, status of resection and 
lympho-vascular invasion are all considered positive 
prognostic factors; the multivariate analysis results 
identified the depth of invasion, histological grade and 
number of positive lymph nodes to be the most important 
prognostic factors. (6)

In the present study, there was a male to female 
predominance with a ratio (1.4:1); which agrees with facts 

that men are more risky and have higher incidence and 
worse prognosis for colorectal cancer than women. (7,8) 
Men are exposed to risk factors more than women so 
they develop more colorectal cancers (CRC) at all ages 
and also four to eight years younger than women. (9)

In this study, there was no significant survival 
difference between males and females. Although men 
have higher risk to develop CRC than women; the 
findings regarding differences in prognosis based only 
on sex have been inconsistent with several studies 
reported higher survival in females (10, 11, 12) , while 
different studies did not report the same difference. (13)

The survival advantage of women was confirmed 
in a multivariate analysis performed by Majek et al. 
on 164996 patients diagnosed with CRC from (1997 
to 2006) after adjusting stage and sub-site in patients 
under 65 years of age, but not in older subjects. This 
advantage was most pronounced for localized disease 
and explained by the effect of sex hormones. (14)

In the current study, adenocarcinoma was the main 
pathological type about (74.8%) of CRC followed by 
mucinous adenocarcinoma (20.2%). This agrees with 
older study which stated that Adenocarcinomas are the 
most common type of colorectal cancers and among 
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these mucinous subtype constitute approximately 10% 
and signet ring adenocarcinoma constitute 1%-2.4 %. (15)

The gold standard surgical technique for rectal 
tumors staged T1, T2, and favorable T3 (T3N0M0) 
(T3 with negative nodal status) is TME, which is 
recommended after neo-adjuvant therapy in low-seated 
rectal cancers, T3c and T3d disease to reduce the risk of 
local recurrences. (16)

In the current series, the overall survival of the 
whole group was 58.1% at 3 years. Overall survival 
was worsened by advanced stage, positive margin, and 
lack of adjuvant treatment. The 3-year disease-free 
survival (DFS) of the whole group was 55%. Disease-
free survival was worsened by older age, lymph node 
positivity, positive surgical margin status, and lack of 
adjuvant therapy. The local recurrence rate after two 
years was 12.6%.

The local recurrence rate ranges from less than 6% 
to more than 50% and survival from 45% to 80% at 5 
years in surgically treated cases with markedly better 
outcomes with neo-adjuvant radiotherapy (with or 
without chemotherapy) and better surgical techniques.(16)

Neo-adjuvant therapy was used in 66 patients 
(55.5%) of the current series mainly in the form of 
chemoradiotherapy (CRT), older studies stated that 
Neo-adjuvant radiotherapy alone or with sensitizing 
chemotherapy has been increasingly used before surgical 
resection in the primary management of patients with 
rectal cancer and especially T3 and T4 rectal cancers 
benefit with approximately 50% reduction in local 
recurrence by preoperative CRT in comparison with 
cases receiving only postoperative CRT , but this is not 
translated into a significant difference in overall survival 
that agreed with our study.(17,18)

In the current series, postoperative 
chemoradiotherapy was associated with better overall 
survival when compared to chemotherapy alone 
or no adjuvant treatment. However, neo-adjuvant 
chemoradiotherapy did not improve overall or disease-
free survival of the studied group. These results are 
inconsistent with previous reports.

On studying a large population-wide cohort of 869 
patients it was found that overall survival was worse 
with age was 65 year or more, high grade of pathological 
differentiation, perineural nerve invasion, and multiple 
regional lymph node metastases.(19)

In the current study, the local recurrence rate after 
two years was 12.6%. This figure is relatively higher 
than previous studies which reported that recurrence 
rates by different groups vary widely from 4% to 12% 
at 5 years despite following TME guidelines. (20) This 
can be explained by the high proportion of patients with 
advanced stage (T-stage III and IV) in our series.

It was stated by Leong that mesorectal metastases 
could extend up to 5 cm below the lower margin of a 
rectal tumor. Their presence in pT3 and pT4 tumors 
indicates a poorer prognosis and his results also 
confirmed that TME improves outcomes in mid- and 
low-rectal cancers.(21)

The majority of the previously mentioned studies 
are in agreement with the current study that advanced 
stage is an independent component that worsens overall 
survival and disease-free survival.

Conclusion
This study reported that overall survival at 3 

years was 58.1% which was worsened by advanced 
stage, positive margin, and lack of adjuvant therapy. 
The 3-year disease-free survival was 55%, which was 
worsened by older age, lymph node positivity, positive 
margin, and lack of post-operative chemoradiotherapy. 
Local recurrence rate after three years was 12.6%. 
Postoperative chemoradiotherapy results in better overall 
survival when compared to chemotherapy only or no 
adjuvant treatment. Neoadjuvantchemoradiotherapy did 
not enhance the overall or the disease-free survival of 
the studied group.
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