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 I wish you all a warm welcome to Jakarta, Indonesia

 It is a great pleasure for me to invite you to the 1st International Conference on Global Health. 
Five faculties within the Health Sciences Cluster of Universitas Indonesia: Faculty of Medicine, Faculty 
of Dentistry, Faculty of Public Health, Faculty of Nursing, and Faculty of Pharmacy are hand in hand 
to organize this prestigious conference to raise awareness and seek solutions to tackle global health 
challenges.

 The 1st ICGH is a mean to create sustainable scientific atmosphere for scholars,                    
researchers, and practitioners. More than 400 participants from various countries and    backgrounds 
will share their experiences and discover ideas for strong global health initiatives from November 
9-11, 2016 at JS Luwansa Hotel, Jakarta, Indonesia. Workshops with interesting topics are also 
offered in Pre-Conference Programs held on November 7-8, 2016.

 As the Chair Person of Organizing Committee, I would like to express my gratitude to the 
Rector of Universitas Indonesia, the Vice Rector of Research and Innovation UI, the Deans within the 
Health Sciences Cluster UI, the President of The 1st ICGH, the committee of the 1st ICGH who have 
given their best effort, the Directorate of Research and Community Engagement UI, INDOHUN, The 
School of Public Health and Community Medicine University of South Wales, Inte:Ligand, Indonesian 
Society of Medicinal Chemistry, BPJS Kesehatan, colleagues, academicians, researchers, and our 
dearest students and participants. Thank you for your great contribution to the 1st ICGH.

 I wish you a productive conference and an enchanted experience during your stay in        
beautiful Jakarta. 

Sincerely,
Dr. Ede Surya Darmawan, SKM, MDM
Chair Person of Organizing Committee
The 1st ICGH Universitas Indonesia

WELCOME
MESSAGES
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It gives me a great pleasure to welcome you to the 1st International Conference on Global 
Health (ICGH). Held in JS luwansa Hotel, Jakarta, from November 9-11, 2016, The 1st ICGH is 
Universitas Indonesia’s approach in showing our concern toward global health issues. 

As the leading university in Indonesia, Universitas Indonesia’s vision is to be the centre of 
excellence for knowledge, technology, and culture which is competitive, through the effort to educate 
and increase the prosperity of the people, and contribute to the development of the people of Indonesia 
and the world. We have strong commitments to accomplish that vision by improving both quality and 
capacity of our research and community engagements.  Every faculty within Universitas Indonesia 
is encouraged and urged to boost credible scientific publication and hold scientific conference in 
order to enhance sustainable scientific atmosphere. The 1st ICGH is one of Universitas Indonesia’s 
prestigious scientific events.

The 1st ICGH is a collaborative event by five faculties within the Health Sciences Cluster of 
Universitas Indonesia: Faculty of Medicine, Faculty of Dentistry, Faculty of Public Health, Faculty of 
Nursing, and Faculty of Pharmacy. Global Health becomes our utmost concern as interconnected 
and systemic health problems nowadays have led to challenges on global health. These challenges 
cannot be tackled alone as the issues encompass wide range areas of medicine, dentistry, public 
health, pharmacy, and nursing. Therefore, the need for students, academicians, researchers, 
practitioners, experts, and professionals from various background to work together and collaborate 
in order to constitute comprehensive solutions for these problems is high. The 1st ICGH brings 
“Updating The Global Health Trends in Order to Foster New Global Solutions” as the conference’s 
theme and offers 12 topics which represent common global health issues we are facing.

I thank everyone for your participation and great contribution at The 1st ICGH. I hope from 
experiences, knowledge, and ideas that you share, we could find solution to overcome global health 
problems and create a much better future.

Sincerely,
Agustin Kusumayati, MD., MSc., PhD.
Chair of The 1st International Conference on Global Health
Universitas Indonesia

WELCOME
MESSAGES
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Welcome, Selamat Datang

Welcome to all the conference participants, invited speakers, and distinguished guests to the 
1st International Conference on Global Health (ICGH) in Jakarta. Universitas Indonesia is so proud to 
host this conference.

Interconnected and systemic health problems lead to challenges on global health. High 
numbers of drugs resistance, challenge to overcome burden of the non-communicable diseases, 
HIV/AIDS and TBC outbreaks, clean water availability, and adequate sanitation closely relate to 
poverty, starvation, qualified education, economic growth and proper works, energy, industry, and 
infrastructure problems. To face all of these issues, global health needs to move forward in an 
integrated, transparent, and holistic action to achieve a better global solution.

Universitas Indonesia as one of the biggest universities in Indonesia truly understands of 
the importance of global health. This awareness encourages UI to actively involve to seek global 
solutions by holding this conference. The 1st ICGH is a collaboration of 5 (five) faculties of Health 
Sciences Cluster within Universitas Indonesia: Faculty of Medicine, Faculty of Dentistry, Faculty of 
Public Health, Faculty of Nursing, and Faculty of Pharmacy.

A number of interesting topics are being covered by speakers in this conference. Several 
topics that will be highlighted and discussed are health systems (incl. universal health coverage; 
management of healthcare services; health policy and financing; etc), global security and disaster, 
mobile health and new technologies, communicable diseases, non-communicable diseases, mental 
health, nutrition, youth health, ageing and quality of life, drug design and development, environmental 
and occupational health, and maternal and child health.

I wish you a richly rewarding conference and a recharging experience in our beautiful capital 
city, Jakarta.

Sincerely,
Prof. Ir. Muhammad Anis, M.Met
Rector of Universitas Indonesia

WELCOME
MESSAGES
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A Study of Factors that Delay Hospital Arrival of Patients with Acute 
Stroke

Imalay Coretha Welerubun1; Dame Elysabeth Tarihoran2 
1Graduated student Faculty of Nursing University of Pelita Harapan

2Lecturer, Faculty of Nursing University of Pelita Harapan
Correspondence author: dame.arna@uph.edu; imalaycoretha@gmail.com

Stroke is a medical emergency. The time frame for effective treatment of stroke is about three hours. Thus, 
it is important to know that urgent intervention can limit the cerebral damage. Surely it would be difficult to 
do if the patient did not arrive at hospital just in time. Therefore, there is an urgent call to identify factors 
related to the arrival time of stroke patients. This study used a quantitative correlation with cross sectional 
study and was conducted at a Rumah Sakit Pusat Otak Nasional (RSPON), Indonesia National Brain center in 
Jakarta. The total respondents consisted of 30 family members who are responsible for patient care. There is 
a significant correlation between the knowledge of decision makers about the early signs of stroke and the 
arrival time of patients in RS PON (ρ = 0,016), conversely there was no correlation between age (ρ = 0.423), 
gender (ρ = 0.399), education level (ρ = 1.000), ethnicity (ρ = 0.936), as well as traffic congestion (ρ = 1.000) with 
hospital arrival time of stroke patients. The understanding about recognizing early signs of stroke is the most 
important variable needed to be solve through health education in community or public facilities on how to 
identify and recognize the stroke symptoms so that the stroke patients can get treatment immediately.

Keywords: Acute stroke, Delay Hospital Arrival, Demographic factors

INTRODUCTION 

In 2010, stroke is a second rank leading cause of death in the world. There were 11.6 million cases of ischemic stroke 
and 5.3 million cases of hemorrhagic stroke. Most cases of stroke occur in countries with low income to middle 
income. In the last two decades, Southeast Asia is a region with the largest increase in cases of stroke in the World 
(Grotta et al., 2016).

Based on data from the ASEAN Neurological Association (ASNA) there are 3723 stroke patients in seven ASEAN 
countries with a proportion of 55% of men and 45% of women, there was a 19% arrived at the hospital three hours 
after stroke onset, 29% arriving within 6 hours, while 66% arrived more than 6 hours of stroke onset (Misbach, 2011).
Indonesia is a country with the largest number of stroke patients in Asia (Andarmoyo, 2012). The prevalence of 
stroke in Indonesia in 2010 increased doubles compared to 2006 (Grotta et al, 2016). The prevalence of stroke tends 
to be higher in communities with low education and is more prevalent in cities than in rural (Departemen Kesehatan 
Republik Indonesia, 2013).

Strokes cause many symptoms that are often difficult to identify even by health workers. Stroke is often too late to 
be treated because of lack of knowledge of the patients, families and health care workers (Misbach, 2011). Provision 
of treatment is considered effective if done within 4.5 hours after the client shows early signs of a stroke. It would be 
difficult to do if the patient arrives at the hospital just in time (Pelino & Pizzimenti, 2015). In the first 45 minutes, the 
diagnosis of the patient should be known so that in less than one hour the patient could receive treatment. Family 
and people around are needed to understand the signs of stroke (Holistic Health Solutions, 2011).

Stroke is a neurological emergency. Recognizing signs of stroke early, treating it as a medical emergency with 
admission to a specialized stroke unit, and access to the best professional care can substantially improve outcomes 

ISBN: 978-979-9394-43-9
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(Purwanto, 2003; www.world-stroke.org). Time is important and crucial. The faster the patient was taken to the 
hospital, the more brain tissue could be save (Feigin 2007). 

Many delays in the handling of cases of stroke caused by a lack of knowledge of the client, family, and health care 
workers. Traffic congestion is a major problem often faced by a number of urban. Traffic jams pose a futile waste of 
time, waste of energy and low-traffic convenience (Tamin, 2000). 

Therefore, as early as possible patients should arrive at the hospital to receive treatment. Therefore, the researchers 
need to identify the factors such as the arrival time of a stroke patient, knowledge about the early symptoms of 
stroke, demographic characteristics factors and traffic congestion factor that related to time stroke patients arrive 
at the hospital.

METHOD 

This study used a quantitative correlation with cross sectional study and was conducted at a Rumah Sakit Pusat Otak 
Nasional (RSPON), Indonesia National Brain Center in Jakarta on 6 November 2015 to 18 November 2015. Through 
total sampling technique, the total respondents consisted of 30 family members who are responsible for patient 
care. This research was conducted in RS PON Cawang, East Jakarta. 

In this study, the patients considered the ethical principles such as respect for human dignity, the principles of 
justice, the right to be kept confidential. modified questionnaire based article Factors Associated with Hospital 
Arrival Time for Stroke Patients (Maze & Bakas, 2004) and the theory according to ASA (2008, in O’Sullivan, 2014) 
about the early signs of a stroke, the demographic characteristics by Hockenberry and Wilson (2011).

Data analysis used a chi-Square test to identify relationships knowledge of early signs of a stroke at a time stroke 
patients arrive at the hospital. Chi-square test with Fisher Exact Test alternative test to identify the relationship 
between gender, traffic jams with the arrival time of stroke patients in the hospital. Kolmogorov-Smirnov test to 
identify the relationship between the variables of age, ethnicity, education level and the arrival time of stroke 
patients in hospital.

RESULTS 

Table 1. 
Frequency Distribution Demographic Characteristics, Knowledge and Arrival Time  (N = 30)

Variable
Frequency

N %

Age

17-25 Years 1 3.3

26-35 Years 2 6.7

36-45 Years 9 30

46-55 Years 12 40

56-65 Years 2 6.7

Over 65 Years 4 13.3

Gender

Male 7 23.3

Female 23 76.7

ISBN: 978-979-9394-43-9
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Ethnicity

Betawi 5 16.7

Jawa 11 36.7

Sunda 5 16.7

Batak 3 10

Others 6 20

Education level

Elementary 4 13.3

Junior High School 9 30

Senior High School 12 40

University 5 16.7

Knowledge symptoms of stroke

Good 11 36.7

Poor 19 63.3

Total 30 100

Traffic congestion

Yes 8 27.7

No 22 73.3

Arrival Time

Late 16 53.3

Not late 14 46.7

Total 30 100

Table 1 describes the demographic factors, knowledge and arrival time of stroke patient.  The largest group of age is 
between 46 to 55 years consists of 12 people (40%). Based on gender groups. The majority respondents are women 
with a proportion of 76.7%, Java is the most predominant ethnic group in this study with the number of 11 people 
(36.7%). The majority of respondents is high school (40%). There are 19 people (63.3%) had poor knowledge and 11 
respondents (36.7%) had a good knowledge about the early signs of a stroke. Most of the patients (73.3%) did not 
experience traffic jams. Respondents reported experiencing congestion on the road. A total of 16 (53.3%) patients 
had delays in the arrival time is> 4.5 hours, a total of 14 patients (46.7%) arrived within <4.5 hours after a stroke.
(Purwanto, 2003; www.world-stroke.org). Time is important and crucial. The faster the patient was taken to the 
hospital, the more brain tissue could be save (Feigin 2007). 

Table 2. 
Correlation between any variable with arrival Time (N=30)

Variable
Frequency Late Not Late

p value
N % N % N %

Age

17-25 Years 1 3.3 1 100 - -

26-35 Years 2 6.7 - - 2 100

36-45 Years 9 30 3 33.3 6 66.7

46-55 Years 12 40 7 58.3 5 41.7 0.423

56-65 Years 2 6.7 1 50 1 50

ISBN: 978-979-9394-43-9
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Over 65 Years 4 13.3 4 100 - -

Gender

Male 7 23.3 5 71.4 2 28.6
0.399

Female 23 76.7 11 47.8 12 52.2

Ethnicity

Betawi 5 16.7 3 60 2 40

0.399

Jawa 11 36.7 7 63.6 4 36.4

Sunda 5 16.7 1 20 4 80

Batak 3 10 1 33.3 2 66.7

Others 6 20 4 66.7 2 33.3

Education level

Elementary 4 13.3 3 75 1 25

1.000
Junior High School 9 30 3 33.3 6 66.7

Senior High School 12 40 8 66.7 4 33.3

University 5 16.7 2 40 3 60

Knowledge 
symptoms of stroke

Good 11 36.7 9 81.8 2 18.2
0.017

Poor 19 63.3 7 36.8 12 63.2

Traffic congestion

Yes 8 27.7 4 50 4 50
1.000

No 22 73.3 12 54.5 10 45.5

*Significancy p value <α 0.05

There is a significant correlation between the knowledge of decision makers about the early signs of stroke and the 
arrival time of patients in RS PON (ρ = 0,016), conversely there was no correlation between age (ρ = 0.423), gender (ρ 
= 0.399), education level (ρ = 1.000), ethnicity (ρ = 0.936), as well as traffic congestion (ρ = 1.000) with hospital arrival 
time of stroke patients.

DISCUSSION 

Based on this research, it was found that there was no significant relationship between age, gender, ethnicity, 
education level, and the traffic conditions on the arrival time of stroke patients. Neither age, have gender, ethnicity, 
and education level and traffic conditions had p value > 0.05. From this study, there was significant relationship 
between factors of knowledge of the decision makers about the early signs of a stroke by the time stroke patients 
arrive at the hospital. 

This research supports Hariyanti et al. (2015) concluded one of the factors that influence a person’s behavior in 
seeking medical help is knowledge. Factors associated with delay in the arrival of stroke patients arrive at the 
hospital is the lack of knowledge to recognize the onset of a stroke, no one who sees patients at the onset of stroke, 
and just wait for the symptoms are reduced (Eissa et al., 2013). 

This research is in line with research Ying, Ping, Hui, Huang, Hai, and Ling (2012) which stated that patients with a 
history of stroke or transient ischemic attack in China have less knowledge about the early signs of a stroke. There 
are only 340 (28.3%) of the 1200 respondents were able to identify three early signs of a stroke. Campaign against 

ISBN: 978-979-9394-43-9
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stroke is still very rare not only in Indonesia but also in several countries around the world. It was observed that the 
increase of stroke risk factors associated with the stroke campaign program. It was not associated with age, gender, 
and level of education or their experience in family members who have suffered a stroke (Heinrich, Krassen, Miliane, 
Marcel, and Urs, 2007).

Therefore it is important for patients and their families to know and understand and act quickly and appropriately 
to contact the medical assistance when the patient shows symptoms of a stroke (Guo-Xin, Jing, Qi, Wei, Weihong, 
2011).

CONCLUSION 

There is a significant correlation between the knowledge of decision makers about the early signs of stroke and the 
arrival time of patients in rs pon (ρ = 0,016), conversely there was no correlation between age (ρ = 0.423), gender (ρ 
= 0.399), education level (ρ = 1.000), ethnicity (ρ = 0.936), as well as traffic congestion (ρ = 1.000) with hospital arrival 
time of stroke patients. The understanding about recognizing early signs of stroke is the most important variable 
needed to be solve through health education in community or public facilities on how to identify and recognize the 
stroke symptoms so that the stroke patients can get treatment immediately.
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A hospital is a place that has a high risk of fire because there are many occupants. The risks would be even 
greater if fire protection systems and means of evacuation are not available in the hospital. The objectives 
of this study were to analyze the implementation of active and passive fire protection systems and means of 
evacuation in the hospital and also analyze the fire protection standard comparing with NFPA Standards for 
the hospital, which assumed and focused only on fire process without considered the unique characteristic of 
hospital and patients. The study is an analytical descriptive using observational approach. The objects of this 
study are active fire protection, passive fire protection, and means of evacuation. The data was collected by 
observation, interviews, and document review. The results showed that  from 112 variables of fire protection 
systems and means of evacuation, 30 variables does not comply with the NFPA standards. Other findings 
showed that the fire safety standards in the hospital have not based upon the unique activities and conditions 
in the hospital. Besides that, the priority and commitment of management toward fire safety in the hospital 
are very low.

Keywords: Evacuation Facilities; Fire Protection System; Hospital; NFPA

INTRODUCTION 

Fire is one of the disasters that become a major problem and also be a threat. Fire is the flame uncontrolled which 
spread and cause damage and loss of life  (Ramli 2010). Fire can attack all kinds of work every time. In this case, 
the fire became one of the greatest threats to an organization both in material losses, casualties, and damage to 
property (Ferguson 2005).

Fire contributed 15% of total disaster in Indonesia. In 2011, there were 16,500 fires in 498 cities and districts in 
Indonesia (Sundari 2012). Based on data from the Department of Fire and Disaster Management Jakarta in 2014, 
there have been 1,260 fires in Jakarta. The leading causes of fires in Jakarta are due to an electrical problem (675 
events), fires caused by stoves (75 events), fires caused by cigarettes (45 events), and the remainder due to other 
causes  (Jakarta, Dinas Penanggulangan Kebakaran dan Penyelamatan Provinsi DKI 2015).
The cases of fires that have occurred in the hospital in Indonesia. The fires occurred in the electrical panel Harapan 
Kita Hospital in West Jakarta5 and the Radiology Room Center of Infection Sulianti Saroso Hospital, North Jakarta 
in 2014  (Anas 2014), also a fire on the 7th floor Siloam Hospital in 2015  (Malawi 2015). The lastest cases are fire tube 
chamber at Mintohardjo Navy Hospital, Bendungan Hilir, Jakarta  (Wisnu 2016) , and in the panel on the ground floor 
of a new building Koja Hospital, Jakarta in 2016  (Romadoni 2016).

The hospital is one of the places that have a high risk of fires. Many sources of potential fire hazards that exist 
in hospitals ranging from the use of electrical equipment which can trigger short-circuit connection, the use of 
compressed gas cylinders, and the use of chemicals that are flammable. Besides, hospitals are categorized as high 
risk of fire because the general hospital is a multi-storey building and the people who are in hospital are mostly 
have limitations in saving themselves when there is a fire  (Hesna 2009).

The risk would be even greater if appropriate fire safety is not available in the hospital. Fire safety is an essential 
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component to minimize the spread of fire, consisting of fire protection system, both active and passive protection 
system and also means of evacuation. Fire protection systems and means of evacuation have an important role in 
preventing casualties and material losses and property damage due to fire. 

Hospital X is a hospital that is in the East Jakarta. This hospital is quite large and becomes a place of reference for 
the citizens of Jakarta. Thus, the number of patient visits to the hospital is quite high. It is necessary to provide 
safety building systems that appropriate with applicable standards to ensure the safety of visitors and patients.

Based on the explanation above, the objectives of this study were to analyze the implementation of active and 
passive fire protection systems and means of evacuation in the hospital and also analyze the fire protection standard 
for the hospital, which assumed and focused only on fire process without considered the unique characteristic of 
hospital and patients.

METHOD 

The study was conducted from February to March 2016 using descriptive analytic with the observational approach, 
consist of direct observation and interviews with three Safety Personnel in the hospital. The data was collected 
through primary data, such as field observations using a checklist and interviews, as well as secondary data, such 
as documents concerning fire protection systems, floor plan or layout of the building, and geographical sketch of 
the building. The analysis of data was carried out using comparative analysis, which compares the data from the 
study to the applicable standards, such as NFPA 10  (NFPA 10 2013)  , NFPA 13  (NFPA 13 2013)  , NFPA 14  (NFPA 14 2013), 
NFPA 72  (NFPA 72 2013), NFPA 99  (NFPA 99 2015),  NFPA 101  (NFPA 101 2012), and Regulation of Minister of Public 
Works No. 26/PRT/M/2008 on Technical Requirements for Fire Protection System in Buildings and Environment  
(Ministry Of Public Works Republic Indonesia 2008). The objects of this study are active fire protection systems (fire 
detectors, fire alarm, fire extinguisher, sprinkler and hydrant); passive fire protection systems (building construction 
and compartmentalization); and a means of evacuation (means of egress, emergency door, emergency stairs, ramp, 
signage, fire elevators, emergency lighting, emergency communication, and the provision of assembly point).

RESULTS 

The analysis was conducted based on survey data of comparison between NFPA standards with the actual condition 
in the hospital. The analysis showed that from 112 variables consisting of 16 elements in the active and passive fire 
protection systems and means of evacuation, 30 variables are not following NFPA standards. The Emergency Stair 
and Fire Elevator are the elements with the most data that do not comply with NFPA Standards. The incompatibility 
between NFPA Standards and hospital condition shown in Table 1.

Table 1. 
The Incompatibility between NFPA Standards and Hospital Condition

Variable of NFPA Standard Descriptions Hospital Condition Remark

Active Fire Protection System

Fire Detector (NFPA 72) There are fire detectors 
on each floor of the 
building that can function 
properly.

There are no fire detectors 
in the front hall on the 
ground floor and first floor.

Inappropriate

Fire Alarm (NFPA 72) The manual call sign is 
placed on crossing the 
exit lane with 1.4 m height 
from the floor.

The manual call sign is 
placed with a height of 1.5 
m from the floor.

Inappropriate
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Fire Extinguisher (NFPA 10) • The fire extinguisher is
certified.

• There are signs
or symbols on
fire extinguisher
placement.

• The fire extinguishers
have not a certificate.

• Some signs or symbols
are not appropriate
(too high from fire
extinguisher position).

Inappropriate

Sprinkler (NFPA 13) • Each floor of the
building is protected by
the sprinkler.

• The distance between
the sprinklers is not
more than 4.6 m and
less than 1.8 m.

• Some parts of the
corridor are not
equipped with the
sprinkler.

• The distance between
the sprinkler over than
4.6 m.

Inappropriate

Hydrant (NFPA 14) • Available hydrants
inside and outside the
building are in good
condition and ready for
use.

• The hydrant boxes
located not less than
0.9 m (3 ft) or more
than 1.5 m (5 ft) above
the floor surface.

• There is a user guide
on the visible place.

• Several hydrants on
the basement floor are
empty.

• The hydrant boxes
located 0.2 m above the
floor.

• There are no instructions
for using hydrants.

Inappropriate

Passive Fire Protection 
System

Compartmentalization (NFPA 
101)

The compartment 
equipped with fireproof 
doors.

The door is made of wood. Inappropriate

Means of Evacuation

Means of Egress (NFPA 101) • The furnishings,
decorations or other
objects should not be
placed on the track
lane exit.

• Means of egress
is maintained
continuously, free from
any obstacles.

• There are chairs along
the corridor for patients
or visitors to wait.

• There are obstacles, such
as the chair in the means
of egress.

Inappropriate

Emergency Doors (NFPA 101) • Each door on each 
means of egress must 
be of a kind or a 
swinging door hinge 
side and must reach 
the fully open position.

• The doors resistant to
fire for at least 2 hours.

• The emergency doors
are not made of hinge
type or a swinging door.
However, the door can
be fully opened.

• Emergency doors made
of glass, so it does not
have the fire resistance.

Inappropriate
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Emergency Stairs (NFPA 101) • If there is an 
emergency stair that 
serves the five floors 
or more must there 
marking that indicates 
the level of the floor 
and show the top and 
bottom end of each 
floor.

• The marking must be
painted or written on
a wall or in a separate
marking which is
secured to the wall.

• The stairs are equipped
with fireproof doors
that can close
automatically.

• The surface of stairs is
rough and there are no
obstructions.

• There is a ventilation
hood in the form of
emergency stairs.

• There are no clues that
indicate the level of the
floor on each floor.

• There is no floor-level
tagging.

• The stairs are not
equipped with fireproof
doors because it is made
of glass while the doors
can close automatically.

• The surface of stairs
made of the ceramic
surface that slippery.

• There are windows for
ventilation, but there
is no hood on the fire
escape.

Inappropriate

Ramp (NFPA 101) • The ramp made of non-
flammable material.

• The ramp floor surface
made of materials that
are not slippery.

• The ramp surfaces are
given coating levels or
anti-slip material.

The hospital does not have 
a ramp.

Inappropriate

Fire Elevator (NFPA 101) • At least there is a fire
or emergency elevator.

• The fire elevator can
be used as a passenger
elevator if there is a
fire.

• The fire elevator must
be fireproof for at least
1 hour.

• The fire elevator should
be able to stop at every
floor.

• The fire elevator should
be adjacent to the fire
exit stairs and easy to
reach.

The hospital does not have 
a fire elevator.

Inappropriate

Emergency Lighting (NFPA 101) Emergency lighting is 
mounted on a means of 
egress.

The hospital has emergency 
lighting but not all of the 
means of egress equipped 
with emergency lighting.

Inappropriate

Emergency Communication 
(NFPA 101)

There is a particular 
phone number to call for 
emergencies complaint.

There is no particular 
phone number.

Inappropriate
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Assembly Point (NFPA 101) The area conditions 
are safe, easy to reach, 
and wide enough 
to accommodate all 
occupants.

The condition of assembly 
point is safe and easy 
to reach, but not large 
enough to accommodate all 
occupants.

Inappropriate

DISCUSSION 

This study has the limitation, which is the lack of secondary data obtained regarding fire protection systems and 
means of evacuation in the X Hospital, so most research based on observations and interviews on the hospital 
safety personnel.

Active Fire Protection System

Based on comparative analysis between the variables of active fire protection systems in NFPA standards to the 
conditions at the hospital, the results show that there is still a lack of hospital management awareness and lack 
of attention to facilities and infrastructure of active fire protection systems in the hospital. It is evidenced by the 
absence of periodic inspection and maintenance of the fire detectors, manual call points are damaged and cannot 
be used, as well as hydrant boxes are empty in the basement and not well maintained. Not doing a routine check, 
causing the system broke down due to the management still considers that conduct the inspections and repairs 
the equipment require a high cost. The management makes the cost savings without considering the impact that 
caused. Besides that, in an interview, the management is still a lack of fire safety knowledge in the hospital buildings. 
The management did not know about the standards of fire detectors, fire alarms, sprinkler placement, and hydrants.

The provision of active fire protection systems in hospitals have to pay attention to the occupants, such as fire 
alarm should meet the requirements for hospitals. The sound level for the fire alarm in the hospital must be at 
frequencies between 65 dBA up to 105 dBA. The alarm sound level that is in the patient room can be adapted to 
minimize trauma consistent with the type and condition of the patient. If necessary, the provision of particular 
alarm should be considered for patients who have hearing problems (Department of Human Services 2008).

Passive Fire Protection System

Passive fire protection system consists of building construction and compartmentalization. This hospital construction 
is included into the construction type I, based on NFPA 220 related to the type of construction of the building. This 
would correspond to the standards of the International Building Code where the hospital buildings belonging to the 
type 1-B, the construction of fireproof building, which has a fire resistance level each of 2 hours for walls, structures, 
roof separator, and ceiling (International Code Council 2012).

The construction requirements for existing hospital building are the same as new building, except wall and ceiling 
linings need not be non-combustible unless refurbishment or replacement of existing wall or ceiling linings, or 
installation of new wall or ceiling linings, occurs. Besides, when carpets are being replaced, thought should be given 
to selecting a carpet with low flammability and low flame spread characteristics  (Department of Human Services 
2008).

The comparison between NFPA 101 regarding compartmentalization with conditions on the ground indicates that 
the compartment is not equipped with fireproof doors because the doors are made of wood which is a flammable 
material, so that if a fire occurs, the door cannot withstand fire and spread into the other room.
Fire doors and frames should be installed between each fireproof compartment and at each landing level of 
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stairwells and fire escapes. It is imperative that fire doors with a minimum fire rating of 20 minutes to 1.5 hours 
separate each room and section. Fire doors should be self-closing (Pan American Health Organization 2014).

Means of Evacuation

Based on the NFPA 101, there is incompatibility about the means of evacuation on the hospital conditions. There 
are obstacles on the means of egress, such as the chairs for patients or visitors to wait in the corridor. The chairs 
can obstruct the evacuation when the fire occurred. Based on Hospital Fire Prevention and Evacuation Guide  (Pan 
American Health Organization 2014), The width of the corridor leading to the emergency exits (unobstructed) should 
be at least 2.4 m (7.9 feet). The exit routes should be located as far away from each other as possible so that if one 
exit route is blocked by smoke or fire, the alternate route can be used. 

The emergency doors made of glass, so it does not have the fire resistance for 2 hours. The emergency door is not 
made of the type of hinges or door swing but kind of push/pull. The doors do not fit the standard although it can be 
opened fully. Besides that, the emergency doors should be shutdown automatically, so that it can prevent the entry 
of smoke into the room  (Kurniawan 2014).

The lack of awareness and knowledge of the emergency stairs functions are indicated by two of four emergency 
stairs provided at the hospital are not working. The management uses those two emergency stairs as the operational 
room of hospital. The management does not consider the risk that occurs when unwanted incidents occurred 
while the two stairs changed its function into operational rooms. In addition, the arrangement of space that is not 
appropriate contribute to the onset of fire22. The management also did not provide ramp and fire elevator as access 
to evacuate patients, visitors, and medical staff at the time the fire occurred.

The emergency lighting is already available in the hospital, but some parts of the hospital buildings are not equipped 
with the emergency lighting. Meanwhile, when the unwanted event occurs, the occupants will be directed toward 
the assembly point while being located in the parking area of the hospital and into the exit of two emergency exits. 
The assembly point equipped with a guideline which can be seen clearly, but not large enough to accommodate the 
whole of occupants due to partly used for parking lot.

Overall, the provision of fire-fighting facilities and infrastructures are very necessary, especially in the hospital. The 
lack of fire-fighting facilities and infrastructures contribute to the emergence of the fire (Nugroho 2010).

CONCLUSION 

The results showed that there are 30 data from 16 variables of fire protection systems and means of evacuation is not 
by NFPA standards. The incompatibility caused by the hospital management has not committed and prioritized fire 
safety in the hospital building. The management still lacks awareness and knowledge of the standards to meet the 
fire protection system and a means of evacuation in hospitals. The management only focused on extinguishing the 
fire, such as the inspection of the fire extinguisher and a fire hydrant, but there are no inspection and maintenance 
on the system’s elements, such as fire detectors, fire alarms, and other support elements. The management still 
considers that the complementary facilities and infrastructure on the fire protection system requires a high cost, 
while the management to make cost savings without considering the impact that caused. 

Meanwhile, the fire safety standards in the hospital have not based upon the unique activities and conditions in 
the hospital. The standards only focus on the fire. It has not yet considered the unique activities and conditions of 
the hospital such as the design of evacuation for patients who are the most occupants in the hospital who need 
assistance and special tools such as the rolling bed and chair.
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Problem Based Learning is a new approach teaching that emphasizes active learning in the classroom to real 
problems. The transition from the old curriculum system of teacher center has changed to student center by 
using active learning and interaction student with tutor. Performance of a tutor will affect student learning 
and achievement scores. Therefore, the performance of a tutor must regularly be evaluated in order to 
improve the interaction with students in the educational process. This study aimed to analyze the association 
of competence tutor with student achievement. The results of this study will be very useful in improving the 
quality of a tutor and identify the problems in the learning process. A total of 188 first year medical student 
(male 34 % and female 66%) of the Faculty of Medicine, University of Pelita Harapan give an assessment of the 
tutor performance by using structured questionnaire by Dolmand D and Ginns P (2005). Spearman correlation 
of variable self-directed learning (stimulation of tutor to search for various resources) have shown the 
significant correlation (r=0.18 and P value 0.0141) with student performance score. However the assessment of 
tutor evaluation show that the collaborative learning was the lowest score (mean 7.76±1.4) and Intra Personal 
Behavior as Tutor (mean 7.8±1.36) compare with the highest score for constructive/active learning (mean 
12.4±1.75). The contextual learning has significant association with student performance. Suggestions for 
further research are proposed. 

Keywords: Problem Based Learning, Tutor Performance, Scenario Cases, Medical Students

INTRODUCTION 

A tutor have important task as a facilitator to lead the discussion and shape the way of thinking of the students.  
However the backgrounds of tutors are very widely different and need to standardize by training and development 
of tutor capacity. Achievements of the students are influence by the tutor performance. The tutors are supposed 
not be passive, but need to be active with out leading directly the students. The Tutors should develop students 
cognitive and help to evaluate the student and do monitoring. To be able to lead and become a mentor for the 
students, the skill of the tutors needs to be developed. The effectiveness and of tutor are need to evaluated 
regularly by the student for improvement in the future.  This study is to find the association of competence tutor 
with student achievement. The results of this study will be very useful in improving the quality of a tutor and 
identify the problems in the learning process. 

METHOD

A total of 188 first year medical student (male 34 % and female 66%) of the Faculty of Medicine, University of 
Pelita Harapan give an assessment of the tutor performance by using structured questionnaire by Dolmand D and 
Ginns P (2005). This questionnaire consists of 11 items question and asking the five factors such constructive/active 
learning (question 1-3); self-directed learning (q4-5); contextual learning (q6-7); collaborative learning (q8-q9); and 
intra-personal behavior (q10-11).  The student’s achievement is measured by final exam and correlated with tutor 
performance score which using the Likert scale 1-5.

ISBN: 978-979-9394-43-9



17The 1st International Conference on Global Health

RESULTS 

There was 187 first year students participate in this study; male 33.7% and female 66.3%. The tutorial was design 
each week in 2 hour session discussion which consists of 8-10 students and 1 tutor as facilitator. In each tutorial 
class, the students would discuss one case which have specific learning objective and could motivate the self-study.  
After 6 weeks learning, students give the evaluation of tutor performance which is using structure questionnaire 
design by Dolmand D and Ginns P (2005) using the likert scale (score 1-5).

Table 1. 
Mean Score of Tutor Performance Correlation with Students Exam

No Question (Tutor stimulate us to) n Mean ± SD Min/Max      r P value

1 Summarize in our own words 185 4.14 ± 0.73 2/5 0.0059 0.9361

2 Search for links between topics 185 4.12  ± 0.73 1/5 0.0547 0.4593

3 Understand  mechanisms/theories 186 4.18  ± 0.72 2/5 0.0778 0.2912

4 Generate clear learning issues by 
student

185 4.1  ± 0.73 2/5 0.0917 0.2145

5 Search for various resources 186 4.17  ± 0.69 2/5 0.1796 0.0141

6 Application of knowledge to the 
problem

185 4.3 ± 0.62 2/5 0.0096 0.9868

7 Application of knowledge to other 
situations/problems

186 4.13 ± 0.67 2/5 -0.0505 0.494

8 Giving constructive feedback 186 3.89 ± 0.77 2/5 -0.062 0.4

9 Evaluate group co-operation regularly 186 3.87 ± 0.78 2/5 -0.067 0.3587

10 Knowledge about strength/weakness as 
tutor

186 3.56 ± 0.89 1/5 -0.023 0.75

11 Motivation for tutor role 184 4.23 ± 0.75 2/5 -0.032 0.6705

12 Overall of tutor performance 
(1.Extremely Poor; 10 Being Excellent)

183 8.54 ± 1.22 4/10 -0.093 0.2109

13 How often was your own tutor ABSENT? 186 1.12 ± 0.35 1/3 -0.021 0.6705

14 How often did your tutor take care of 
REPLACEMENT when being absent?

178 1.22 ± 0.46 1/3 -0.022 0.7704

15 Total Score Performance Tutor (q1-11) 181 44.73 ± 5.13 33/55 0.9415 -0.0055

16 Student Score 188 79.95 ± 8.83 51.4/97.2

This structured questionnaire design by Dolmand D and Ginns P (2005) using likert scale 1-5

Table 2. 
Mean Difference of Tutor Performance Among Score <70 and Score >=70

No Variable
<70 >=70 P Value      r

P value
Mean ± SD Min/Max Mean ± SD Min/Max

1 Constructive (q1-q3) 11.73 ± 2.1 "9/15" 12.54 ± 1.69 "9/15" 0.0400

2 Self-Directed (q4-q5) 7.63 ± 1.39 "6/10" 8.36 ± 1.17 "5/10" 0.0084

3 Contextual Learning (q6-q7) 8.22 ± 1.44 "6/10" 8.46 ± 1.13 "4/10" 0.3696

4 Collaborative Learning (q8-q9) 7.63 ± 1.49 "4/10" 7.78 ± 1.39 "4/10" 0.6389

5 Intra Personal (q10-q11) 7.43 ± 1.53 "4/10" 7.84 ± 1.34 "4/10" 0.1877

6 Total Score (q1-q11) 42.62 ± 6.97 "33/55" 45.01 ± 5.15 "33/55" 0.0579
Independent t-test to measure the mean difference of tutor performance score
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Figure 1. 
Graph Box Plot of Tutor Performance

Figure 2. 
Graph Box Plot of Tutor Performance by Score <70 and Score>=70

DISCUSSION

The mean score of students exams was 79.95 with standard deviation 8.3, ranging from 51.43 to 97.14. The tutor 
performance show that the highest score could be found in question number 6 which asking about “Tutor stimulated 
us to apply knowledge to discusses problem” (mean 4.3±0.62). This result is consistent with Dolmans and Ginns 
study on 2005 which have the highest score on question number 6 (mean 3.96±0.44). 

However the lowest score for tutor performance was found in question 10 “Tutor had a clear picture about his/
her strengths/weakness as a tutor” (mean 3.56±0.89).  The participants of this survey were the new students who 
are mostly just graduated from high school and have known their tutor for 6 weeks. Probably the tutors have not 
discussed about their weakness or strengths as a tutor. 
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Spearman correlation of variable self-directed learning (stimulation of tutor to search for various resources) 
have shown the significant correlation (r=0.18 and P value 0.0141) with student performance score. However the 
assessment of tutor evaluation show that the collaborative learning was the lowest score (mean 7.76±1.4) and Intra 
Personal Behavior as Tutor (mean 7.8±1.36) compare with the highest score for constructive/active learning (mean 
12.4±1.75). 

On Table 2 describe analysis of independent T-test show the mean difference of constructive learning (question 1-3) 
among the score <70(mean 11.7±2.1) and  score >=70 (mean 12.54±1.69) with p value 0.04. The analysis also show the 
significant of mean difference of self-directed score (question number 4-5) among the score <70 (mean 7.6±1.4) and 
score >=70 (mean 8.4±1.2) with p value 0.0084. However for the other question such as contextual learning (question 
6-7), collaborative learning (question 8-9), intra personal (question 10-11) and total score (question 1-11) have not 
shown significant of mean difference among score <70 and score>=70. Analysis of this study consistently show that 
student with score >=70 have the highest of mean score for tutor performance compare with score <70. 

CONCLUSION 

From this structure questionnaire result, we could find that tutorial for the new students are very emphasize the 
self-directed learning especially for searching the various results and the contextual learning, which stimulate to 
apply knowledge to the discussed problem. The Contextual learning have significant association with students 
achievement. It means we should increase the capacity of tutor performance which will affect the students 
performance. 
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Antimicrobial Resistance (AMR) is critical health issues today. One of factors triggering the increasing 
incidence of AMR is irrational used of antibiotics in humans and animals. AMR in humans also related to the 
incidence of AMR in animals, especially to livestock due to the use of Antibiotic Growth Promotors with a 
sub-therapeutic level. This study aimed to describe the result of drug content assays; product A, B, and C on 
drug registration dossier from Company X and to relate the impact on public health of AMR incidence. This 
study used descriptive analysis and laboratory assays of two drug samples using HPLC and one drug sample 
using spectrofotometer at Pharmacy Laboratory on August - October 2015. Results found two samples (A and 
B) did not meet the standards; Product A (ciprofloxcacin) and Product B (enrofloxcacin) each obtained at 33.76
g/kg and 41.88 g/kg; while Product C (flumequine) met standard at 219.45 mg/mL (90-110%). The distribution
of drugs which was not in accordance with standard was an important factor to the occurrence of antibiotic
resistance.

Keywords: antibiotic growth promotor; anti-microbial resistance; ciprofloxcacin; enrofloxcacin flumequine; 
one health

INTRODUCTION 

One of the goals to be achieved in Sustainable Development Goals (SDGs) is to ensure a healthy life and encourage 
prosperity for all people in all ages. The approach in addressing of public health problem at this time is with the One 
Health concept. It emphasizes that human health associated with the environment and animal health (CDC 2016). 
The critical health issue which needs one health concept is antimicrobial resistance (AMR). 

The use of antimicrobials for the treatment of infectious diseases is growing rapidly since the 19th century until 
today, and it is followed by the increasing incidence of resistance to antimicrobials. It has been known as many as 
two million people in the United States each year get a serious infection of bacteria which are resistant and at least 
23,000 people dead as a direct result of the infection (CDC 2013). In Indonesia (2008), 23% of bacteria resistant to 
antibiotics with sample of patients in Soetomo Hospital. Data in 2002 showed that all isolates from blood has a high 
level of multi resistance to antibiotics and 45-56% of the irrational use of antibiotics (Akalin 2002).

One of factors triggering the increasing incidence of AMR is unwise use of antibiotics in humans and animals. AMR 
in humans cannot be separated from the incidence of AMR in animals, especially to livestock as a result of the use 
of feed additives livestock as antibiotic growth promoters (AGP) to the level of sub-therapeutic to be one of the 
reasons for the burgeoning of bacteria population which is resistant to an-antimicrobials (Barton 2000).

Antimicrobial is widely used as AGP in animal feed around the world to spur growth of livestock in order to grow 
bigger and faster to prevent infection (Mitchell et al. 1998; Van den Bogaard et al. 2000). Some antimicrobials widely 
used as AGP are from the class of tetracycline, penicillin, macrolides, linkomisisn, and virginiamycin (Angulo et al. 
2000).
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In Indonesia, regulation of drug registration of animals for biological and pharmaceutical preparations is in the Act 
Number 9 of 2009. The regulation concerning the Registration of Veterinary Drugs Standard Operating Procedures, 
the Director General of Livestock Production Number 55/TN.260/KPTS/DEPTAN/2001 on Animal Drug Registration 
Application Form which consists of attachment A to L.

Several types of antibiotics commonly used in humans and animals are ampicillin, chloramphenicol, and 
ciprofloxcacin. Ciprofloxacin is antibiotics of flouroquinolon class where the main working mechanisms is the 
sub units of DNA gyrase; enzyme which plays the important role in the replication of DNA and leads to functional 
impairment of bacteria. Ciprofloxacin actively eradicates enterobacteriaceae and gram-negative rods, such as 
Pseudomonas aeruginosa, Mycoplasma is also very good to eradicate E. coli. Ciprofloxacin has a wide spectrum 
compared to the previous quinolones generation like flumequine. Antibacterial ciprofloxacin has the same spectrum 
as other quinolones generation like enrofloxacin. While flumequine is the first generation fluoroquinolone group of 
antimicrobials which are used primarily for the treatment of the gastrointestinal tract of livestock (FAO 2016).

The problems associated with the use of antimicrobials in animals have the potential biological hazard; transfer 
resistance genes from animals to humans (antimicrobial resistance) and chemical hazard (antimicrobial residues) 
in animals. Residue can be formed due to excessive use and not pay attention the downtime. All of the above was 
also associated with the production of antimicrobial drugs from pharmaceutical manufacturers.

The objective of this paper was to describe and compare the results of laboratory tests of drugs A, B, and C of 
the Pharmaceutical Company X to the regulatory standards of government and its relation with risk factors 
for Antimicrobial Resistance, described the incidence of resistance to antimicrobials with drugs that are not 
standardized, and describes the importance of the concept of One Health approach to face the challenges of 
Antimicrobial Resistance.

METHOD

This study used descriptive method and experimental design with laboratory testing by using High Performance 
Liquid Chromatography (HPLC) to determine levels of active ingredients of ciproflocacin, enrofloxcacin, and 
flumequine using spectrophotometry in the manufacture of drugs A, B, and C in Pharmaceutical Company X.

The principle of the use of HPLC tool is separation of analytics based on polarity. When a sample to be tested 
is injected into the column, the sample will then be broken down and separated into chemical compounds 
(analytics) in accordance with different affinities. The separation results will then be detected by the detector (UV 
spectrophotometer, fluorometer or refractive index) at a particular wavelength, result from the detector subsequently 
is recorded by a recorder that normally can be displayed using the integrator.

While the spektrofotometer is a tool that consists of spectrometers and photometer. Spectrophotometer produce 
beams of a specific wavelength spectrum and the photometer is a device to measure light intensity which is 
transmitted or absorbed, so spectrophotometer was used to measure the relative energy if the energy is transmitted, 
reflected, or emitted as a function of wavelength.

Testing time

Period of testing was conducted on August - September 2015 at the Laboratory of Pharmacy Faculty of Pharmacy, 
University of Pancasila. Some steps were performed as the following:
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Sample preparation

Preparation of drug samples A, B, and C of about 500 grams to ciprofloxcacin, enrofloxcacin, and flumequin of 
approximately 100 ml, accompanied CoA (Certificate of Analysis) of each the active ingredient. Tests in the laboratory 
were by using HPLC. The steps of tests performed referring to the Indonesian Pharmacopoeia Veterinary Drugs 
(FOHI) 2009 as follows:

Liquid Chromatography Method:

Test solution: Weigh enrofloxcacin equivalent to 5 mg, add 100 ml of acetonitrile. Strain and if necessary dilute. 
Standard solution: At 5 mg enrofloxcacin standard, add 100 ml of acetonitrile. Strain and dilute if necessary. Column: 
C-18 5 μm, size 25 cm x 4.6 mm or appropriate. Kinetic phase: Mix 1 volume of acetonitrile, 10 volumes of acetic 
acid 5% v/v and 6 volumes of methanol. Detector: Spectrophotometer at a wavelength of 254 nm and 330 nm. 
Injection: 20 μl of each solution. Identification: (Reference: FOHI vol.2). In the assay, retention time peaks in the 
chromatogram obtained with solution (1) and solution (2) are same. Assays: (Reference FOHI vol.2) performed by 
liquid chromatography. Solution (1): Dissolve and dilute the dosage; equivalent to 2 grams of ciprofloxacin to the 
concentrations of 0.05% w/v. Then Filter it by using paper Whatman GF/C. Solution (2): Standard ciprofloxacin 
hydrochloride, 0.058% w/v in the kinetic phase. Injection: 5 μL of each solution. Column: Nucleosil 120-C18 40° C. 
Flow rate: 1.5 ml/min. Kinetic phase: Mix 13 volumes of acetonitrile and 87 volumes of orthophosphoric acid 0.245% 
w/v, adjust pH 3 with triethylamine. Detector: Spectrophotometer at a wavelength of 278 nm.

RESULTS

Table 1.  Result Assays of Ciprofloxacin (Drug A)

Test Parameter Result Requirements

Description White powder White powder

Ciprofloxacin Content 33,76 g/kg 90-110%

Sample Acceptance Date : August 5th, 2015
Sample Code  : K-339/Qlab/VIII/2015
Testing method   : High Performance Liquid Chromatography

Table 2.  Result Assays of Enrofloxcacin (Drug B)

Test Parameter Result Requirements

Description White powder White powder

Enrofloxcacin Content 41,88 g/kg 90-110%

Sample Acceptance Date : August 5th, 2015
Sample Code  : K-338/Qlab/VIII/2015
Testing method   : High Performance Liquid Chromatography

Table 3.  Result Assays of Flumequine (Drug C)

Test Parameter Result Requirements

Description Yellow powder Yellow powder

Flumequine Content 219,45 mg/mL 90-110%

Sample Acceptance Date : August 5th, 2015
Sample Code  : K-330/Qlab/VIII/2015
Testing method  : spectrophotometry
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Based on the test results using HPLC, Table 1 showed that drug A (ciprofloxacin) has a content of 33.76 g/kg, Table 2 
for drug B (enrofloxcacin) had a content of 41.88 g/kg, while Drug C (flumequine) in Table 3 had a content of 219.45 
mg/mL.

DISCUSSION

Based on the results above, two types of drug with the active ingredient ciprofloxacin and enrofloxcacin did not 
meet the standard set by the government, namely the minimum levels that must be met is 90% and the maximum 
acceptable levels is 110%. 

Both drugs A and B are class of drugs with sub therapeutic dose levels because it contains the composition of 
substandard materials. One of factors that causes the test results are not as expected is level of raw materials from 
the beginning that is already not appropriate. 

Data in 2010 showed that 79% of E. coli strains were resistant to ampicillin, in which 30% of strains were resistant to 
ciprofloxacin. In the United States (1999-2000) occurred in 43% of cases Sthapylococcus aureus infections resistant 
to methicillin. Some harmful bacteria are also resistant to giving antimicrobial (Mycobacterium tuberculosis and 
Pseudmonas aureginosa (Kuswandi 2012). If an animal drug that is not standardized (example: drug A and B) was 
massively produced and successfully marketed to consumers (farmers) illegally then it could be an opportunity to 
be risk factor for resistance antimicrobial and one example of how antimicrobial resistance can spread to humans 
is through consumption of food of animal origin. If it is not handled properly, it can spread to humans. 

Non-compliance of a pharmaceutical company in applying good and true principles of making drug (CPOHB) is 
also a risk factor that could improve the circulation of veterinary medicines which are not standardized to the 
consumers. This is influenced by supervision factor, monitoring, surveillance and sanctions. A holistic approach 
is needed to fight the antimicrobial resistance. One health approach is defined as collaborative effort of various 
multi disciplines, working locally, nationally, and globally to achieve optimal health for people, animals and the 
environment (Avma 2008). It is recognized that human health associated with animal health and the environment. 
One health concept on antimicrobial resistance could be one right choice. By the fact that the antimicrobial agent 
is essential for healing infections in humans and animals. Antimicrobial resistance does not recognize geographic 
boundaries of humans and animals. increase antimicrobial resistance incidence in humans relate to incident in 
animals (FAO, WHO, OIE Factsheet). There are three essentials in health competencies, namely leadership, governance 
and partnership. One health workers need to have both a strong disciplinary background as well as training to 
work in multi-disciplinary settings. There may be people formally tasked with one health duties. Often, one health 
duties may be fulfilled by someone working without explicit recognition of this role in their job description. Human 
resource development should support, encourage and sustain assignment that build one health perspective and 
attributes; assist personnel to develop and apply one health perspective; and recognize and reward individuals and 
teams that perform well in such roles.

A key role for One Health governance is to sustain relationship over the longer term. Productive, trusting, and mutually 
rewarding partnership takes time to build and require support. Legal frameworks, physical, virtual infrastructure, 
and the system of budgeting should support collaborative and coordinated policy, planning research, and action. 
Ease of transferring funds between agencies or organizations to realize One Health goals is an important mechanism 
for success. Institutional cultures should foster transparent information sharing, surge capacity for issues needing 
collaboration, and effective communication for coordinated messaging. Sharing workload and facilities (for example 
one rather than two central laboratories to meet the public health needs of the veterinary services and the Ministry 
of Health may be a means to not only increase the efficiency of delivery of One Health programs but also to build 
understanding and trust across programs.
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Antimicrobial assistance is a good example in which partnerships amongst academia, animal health, public health, 
and environment agencies are as vitally important collaborations with citizens and private sector players who are 
often in the best position to know is required in terms of allocation of resources, benefits and the management of 
risks and their impacts (Stephen 2016).

CONCLUSION 

Distribution and use of veterinary medicines which are not in accordance with the standards is risk factor of 
antimicrobial resistance. The wise use is necessary to reduce as much as possible the use of antimicrobial selection 
pressure on humans, animals and plants. The approach in addressing of this problem is with the One Health concept. 
It emphasizes that human health associated with the environment and animal health.
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Compassionate care is an important aspect of nursing praxis. Compassionate care has been proposed to 
become central in health care practice. Compassionate care is a complex process that involves many aspects 
of life activities and it is associated with the expressive behavior and physiological response.  There is a 
demand that patient need to be treated with kindness and good care in order to fulfill the need of the patient. 
There are many studies has been done on compassionate care, but there are no standardized instrument 
tools to measure compassionate care. The aim of this study was to review tools of compassionate care in the 
nurse. A systematic review was performed to identify instrument tools which assess compassionate care in 
nursing. The literature was searched systematically using electronic databases. There are three articles meet 
the inclusion criteria out of 11808 articles. Six themes were identified in this studies such as being caring, 
being empathy, being competent, being effective communication, being sensitive and being a meaningful 
connection. The components of instrumental tools of compassionate care were identified and intern of 
validity and reliability is acceptable.

Keywords: compassionate care, tool, validity and reliability

INTRODUCTION 

Compassionate care is a manifestation of the shared professional morality of nursing that is articulated by nurses and 
the other health care provider (Winch, Henderson and Jones, 2015). It is a complex process, in many compassionate 
acts require knowing what the other values, relating to them and responding in a way that is significant for that 
person (Dewar, Adamson, Smith, Surfleet & King, 2014).  Compassionate care is a feeling that rises up in response to 
another’s difficulty and urges one to act to alleviate their discomfort. Cole-King & Gilbert (2011) defined compassion 
as a sensitivity to the distress of self and others with a commitment to try to do something about it and prevent it, 
this sensitivity implies that awareness, attention, and motivation are all involved. Compassion is also wide-ranging 
and applicable in many life activities; healthcare professionals will benefit from the reminder of the benefits to be 
accrued in being compassionate. 

The state of compassion is associated with the expressive behavior, physiological response, and underlying 
appraisals of the state it is mirroring, most likely distress, pain, sadness, or fear. (Goetz, J,L,  Keltner,D, & Thomas, 
E, S, 2010). Compassionate care should become central to healthcare practice because the patient is becoming 
more assertive in their demand to be treated with kindness and good care (Brown,G. 2014). Nurses as acknowledge 
as change champion of front line staff, realized the influence of practicing compassion (Duffy, 2015). Morris (2001) 
mentioned compassion is an inconvenient concept: it cannot be measured, rationed or cost, planned or delivered, 
but it will not go away (in Bradshaw, 2014). In nursing, compassion is recognized as an essential part of nursing, but 
compassion has not been universally defined or understood. Based on this background researcher is interesting to 
conduct a literature review to find out “what are instrument tools to measure compassionate care?”

METHOD

This systematic review study was followed the PRISMA protocol. This involved conducting a systematic search of the 
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literature using full electronic databases including ProQuest and EBSCO. Each database a specific search strategy 
have text terms in four domains: compassionate care, nursing, validity, and reliability.  Search term connected by the 
Boolean operators “AND” (compassionate care AND nursing AND validity AND reliability). 

Inclusion criteria: this study included only research articles that were: written in English, written within 10 years 
(2005 – April 2016), peer-reviewed, scholarly journal, Quantitative studied, the studies included of instruments that 
measure the tools or methods such as validity and reliability.  

Data collection process: The authors independently collect data appropriate with criteria inclusion, and data 
extraction if any data duplicate. 

Data item:  The information from data was extracted from each included the characteristics of articles. The type of 
tools, methods and type of outcome measure validity, reliability and aspects of the tools. The risk of bias of the 
included studies: publication risk can be caused by various published sources are different from each countries 
South Korea and the United States; the selection process use only two (ProQuest and EBSCO) searching system the 
international journal; and heterogeneity of the tools or methods of the studies.

RESULTS 

The search process and flow of the study are shown in figure 1. The initial search produced 11808 articles, after 
abstract screening there were 11803 articles remaining which appeared to meet the inclusion criteria. After the year 
of published, full text, peer review, English language screening 19 studies were identified and finally only 3 articles 
met the inclusion criteria. The critical appraisal from The Joanna Briggs Institute (JBI) was applied to screen the 
articles. Table 1 describes the characteristics of the included studies.  

The first article of Compassionate Care Assessment Tool (CCAT) consists of 28 items with four categories: meaningful 
connection, patient expectation, caring attributes, capable practitioner. The participants of the study were 
250 hospitalized patients. The participants were asked to rate the elements of compassionate care from two 
perspectives: the importance of each item to them personally and the degree to which their nurses made these 
elements apparent the current hospitalization. Participants were approached in a standardized manner. This CCAT 
was developed to measure the compassionate care from patient’s perspective. The Cronbach’s Alpha score of four 
categories is range from 0.774 to 0.867.

The second article of Compassionate Competence Scale (CCS), consist of 17 items with three categories: 
communication, sensitivity, and insight. The participants of this study were 660 nurses who worked in general wards, 
ER department, and ICU from three tertiary hospitals in South Korea. The participants were 99.4% females, and the 
average work experience was 5.8 years, while the average time in the current position was 4.7 years. Participants 
were ask completed the CCS by self-completed. The second survey was conducted 2 weeks after first survey and this 
data were used for data analysis because they had no missing items. The Cronbach’s Alpha score of three categories 
is range from 0.73 to 0.88 and .91 as whole.

The third article of the Jefferson Scale of Empathy (JSE) for Nursing Students, consist of 20 items in three categories: 
perspective taking, compassionate care, standing in the Patient’s Shoes. The instrument was administered to 333 
nursing students at different levels of training. The principal investigator distributed the survey to nursing students 
during their regular classes. The reliability coefficients alpha for three extracted factor were range from .72 to .83 
and .77 for the entire scale.  
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-

Figure 1. 
Flow diagram of reviewing prosess

THEMES

1. Being caring
In the CCAT, categories of ‘caring attribute ‘consist of encouraging, appreciating patient and family, considering of
personal needs and being empathic.

2. Being competent
Competence was mentioned in the CCS by asking “I offer customized care to patients…; look after patients without
being influenced by…; and my diverse clinical experience”. In the JSE providing question on therapeutic skill and
understanding the physical complaints. Moreover in the CCAT includes eight items: appearing competent, displaying 
confidence, showing skill, controlling pain, giving timely treatments, checking frequently, plan of care and presenting 
a professional image.

3. Being empathy
The JSE for Nursing Students includes item about empathy, to stand in their patients’ shoes, think like their patients,
and the significant influence of nurses’ emotional. The CCS mentioned, “I can empathize well with patient’s difficulty”.
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4. Being effective communication
The CCS include the 8 items of communication. The JSE for Nursing Students includes items relating to communication 
“understanding body language is important as verbal communication in the nurse-patient relationship; paying
attention to the nonverbal; a sense of humor; and asking patients of their personal lives”.

5. Being Sensitive
The CCS include 5 items of sensitivity, intern of speech, respond to patients, others’ opinion and patients’ emotional
condition. The JSE for Nursing Students includes item about “understanding the emotional status of their patients;
attention to patients’ emotion; and attentiveness to patients personal experiences” .

6. Being meaningful connection
The CCAT mentioned 8 items such as: having a sense of humor, respect, supporting spiritual beliefs, providing access
to spiritual support, excusing shortcoming, possessing inner beauty, providing outside connection and dealing with
difficulties.

DISCUSSION

The purposes of this study were to identify the validity and components of instrumental tools of compassionate 
care in the nurse. Three quantitative studies were included in this review, the articles were published in the year of 
2009, 2013 and 2015. The Cronbach’s Alpha score of the three instrument is range from 0.72 – 0.88. Coefficient alpha 
is an index of internal consistency to estimate the extent to which different subparts of an instrument are reliably 
measuring the critical attribute. The higher values reflect higher internal consistency (Polit & Beck, 2012). The result 
of Cronbach’s Alpha score showing that the items of the instruments have relatively high internal consistency.  A 
reliability coefficient of .70 or higher is considered “acceptable” (University of Virginia Library, 2015). 

Validity was done by several tests such as content validity, face validity, factor analysis, and item analysis. Content 
and face validity was done by expert nurses at hospitals, nurse’s faculty, and patients. Its mean that the instrument 
was a review from several points of view, so it gave a comprehensive picture.  The sample size was range from 250 
– 660, this is an adequate number of sample to support factor analysis. Recommendation of the ratio between
items and respondents is 10 people per item (Polit & Beck, 2012). The item of the instrument was range from 17 –
20, so it needs at least 170 – 200 sample.   The Kaiser’s measure of sampling adequacy was high (.82 and .94) and
Bartlett’s test of sphericity showed that the intercorrelations were fit for factor analysis. All the data showed if the
instruments are acceptable intern of validity and reliability.

 Six themes were identified in this studies such as being caring, being empathy, being competent, being effective 
communication, and being a sensitive and meaningful connection. The theme is similar to the attributes of compassion 
identified by Gilbert such as sensitivity, empathy, and care for wellbeing. Bradshaw A (2011) also mentioned the 
compassionate character are caring and technically competent. Compassionate care is not expressed so much in 
word but in action, such as firm touch, gentle and courteous manner and kindness. Furthermore, Cornwell,J & 
Goodrich,J (2009) mentioned the element of compassion such as good basic care and can demonstrate in practical 
ways, empathy, respect, and real dialogue.

CONCLUSION 

Several aspect or components of compassionate care were identified such as empathy, caring, competent, 
communication and sensitive. The instrument identified in this study are an acceptable intern of validity and 
reliability.  There is opportunity to study in this area because of limited study on the development of an instrument 
to measure compassionate care since compassionate care is an essential part of nursing praxis.
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Independently practicing midwives who provide services to the mother and their child for 24 hours a day, 
may lead to poor sleep. This can result in poor safety performance by midwives, such as injury and medical 
errors that occur to the midwife in Cimanggis District. The aim of this study was to investigate the effect of 
sleep quality on the safety performance of midwives in Cimanggis, West Java. This is a quantitative analytical 
study with cross sectional design. Using Pittsburgh Sleep Quality Index (PSQI), FITBIT Actigraph, and midwives’ 
safety inventory to measure the quality of sleep, and safety performance on midwives. This study took 50 
sample by using total sampling technique.The results showed that 21 of midwives (42%) had injured, 23 of 
midwives (46%) did medical error, unsafe act of 26 midwives (52%), 23 of midwives (46%) had poor sleep, most 
of midwives’ age are at 35 - 55 years old that is 20 person (60%), 26 person (52%) midwives’ working experience 
≤ 5 years, 33 person (66%) midwives’ working period > 12 hours, and 30 of midwives (60%) health status are 
not in a good condition.Actigraph showed that midwife’s average quality of sleep was  4-5 hours. Poor sleep 
quality had a significant relationship with injury (OR 4.44 0.021), medical error (P 0.022 OR 4.45), and safety 
comprimising  behavior (0,027 OR 3.88). This study concluded that there was a correlation between quality 
sleep with Safety Performances on midwives practicing independently in District Cimanggis, Depok, West Java.

Keywords: Sleep Quality, Safety Performance,actigraph,midwives,PSQI

INTRODUCTION 

Poor quality of sleep, is subjective experience of not sleeping well, as a difficulty of initiating or maintaining sleep 
or an excessive nap. A good sleep which is very optimal for health happens for 7-8 hours, a less than 7 hours of 
sleep can lead to illness and death (Ferrie et al., 2007). Lack of sleep that occurs either caused by clinical disorders 
or lifestyle, whether it is chronic or acute can cause a risk of significant cognitive impairment in performance (Goel, 
2009).Working time on health workers that serve for 24 hours usually enact shift work schedules. While for health 
care workers who work for 24 hours without a shift with a high work load proved to have poor sleep quality (Eriksen 
et.al, 2008). Work conditions affects the quality of sleep, especially on shifts work. Sleep disorders and sleepiness 
is very common among shift workers. Drowsy at work is a quite a lot problem not only because it affects the well-
being of shift workers, but also because the consequences for safety and performance. Complaints of sleep mostly 
reported by night shift workers. As many of 10-90% of night shift workers and about 10% of the two shifts workers 
as well as day workers complain about “sleep disorder” (Knauth et al., 1980). Shift works and long hours of work 
increase the risk of reduced performance, obesity , injury, and a variety of chronic diseases. In addition, errors 
related to fatigue may harm the patient. (Caruso, 2014).

Independent intern midwives who work in shifts are divided into 3 shifts; morning shift, day shift and night shift. 
On the night shift they are usually awake during the night, especially when there are patients who will give birth 
because more observation and vigilance for the patients will be needed. This causes the midwives to have less sleep. 
A research conducted on nurses who work on the night shift showed that they are having poor sleep quality. In fact, 
nearly two-thirds of the sample experienced a lack of sleep that is analyzed from PSQI data, the characteristics are 
normally found in the rotating shift working population, especially night shift (De Martino et.al, 2013). However, there 
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are also independent intern midwives who works alone so that when there are patients who need observation, the 
midwife works for long hours. This leads to midwives’ poor quality of sleep.

With respect to the safety, some studies have shown that poor sleep quality is associated with increased risk of 
accidents. According to the study, overtime workers are associated with work injury rate that is 61% higher than 
workers with no overtime. Work for at least 12 hours per day was associated with an increased level of danger by 
37% and they who work for 60 hours per week was associated with an increased level of danger of 23% (Dembe, et.al, 
2005). Independent intern midwives are divided into 3 shifts; morning shift, day shift and night shift. On the night 
shift they are usually awake during the night, especially when there are patients who will give birth because more 
observation and vigilance for the patients will be needed. This causes the midwives to have less sleep. A research 
conducted on nurses who work on the night shift showed that they are having poor sleep quality. In fact, nearly two-
thirds of the sample experienced a lack of sleep that is analyzed from PSQI data, the characteristics are normally 
found in the rotating shift working population, especially night shift (De Martino et.al, 2013).

Whereas the relationship between poor sleep quality and mental health status, associated with a medical error in 
nurses, showed that shift works and poor mental health is very significantly contribute to medical errors (Arimura, 
Imai, Okawa, Fujimura, & Yamada, 2010). Frequency of shift work for long hours have a significant impact on medical 
errors and associated with the death of a person (Barger et al., 2006).

METHOD

This is a quantitative analytical study with cross sectional design. This study took 50 sample by using total sampling 
technique Measurement which was conducted subjectively by the Pittsburgh Sleep Quality Index (PSQI) is a method 
of measurement in the form of questionnaires that is used to measure the quality of sleep and sleep disorders of 
adults in one month interval. PSQI is developed for several purposes, such as to provide a valid measurement and to 
have a standardized value of sleep quality, to distinguish between those with good sleep and those who have sleep 
disorders, and to facilitate researchers to interpret and provide clinical assessment which is useful for determining 
the quality of sleep of a person ( DJ Buysse 1989). In PSQI, there are seven scores used as the judgment parameter. 
Those seven scores are: sleep quality, sleep latency, sleep duration, sleeping habits, sleeping disorders, use of 
sleeping pills (excessive), and daytime dysfunction over the last month. PSQI is assessed at the previous one month, 
assuming that the assessment is carried out only for sleep activities carried out in the night. PSQI consists of 19 
questionnaires for individual assessment.Actigraphy tool that is widely used is the type of wrist actigraph mounted 
on the arm like a wristwatch for 7 days to then associated with applications on smartphones. The device was using 
a Fitbit application brand to assess the respondents’ quality of sleep, after that it was assessed by calculating the 
average value of sleep within 7 days. A research conducted to assess this tool’s validity showed that it has a high 
sensitivity (Slater et al.). and midwives’ safety inventory to measurment safety performance on midwives.

RESULTS

Based on the above table, it is known that most midwives experienced injury while working which is shown to as 
many as 21 people (42%) while those who were not experiencing injury were as many as 29 people (58%). Midwives 
who experience medical errors while working was as many of 23 people (46%) while those who were not experiencing 
a medical error was as many as 27 people (54%). Midwives who own endangering behavior while working were as 
many as 26 people (52%). The category of midwives who have poor sleep quality was as many as 23 people (46%) 
while midwives with good quality of sleep were 27 people (27%). Based on the characteristics of midwives, those 
who are aged 35-55 year-old were as many as 20 people (60%), while those aged 25-35 were 30 people (60%). 
Midwives’ working period of ≤5 years were as many as 26 people (52%), while those who work above 5 years were as 
many as 24 people (48%). Midwives with working time >12 hours were as many as 33 people (66%), while the 8 to 12 
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hours working time were as many as 17 people (48%). Midwives who have poor health condition were as many as 30 
people (60%), whereas those with good health condition were 20 people (30%).

Table 1. 
Result

Variable

Medical Eror

OR P ValueYes No Total 

N % N % N %

Sleep quality

Poor sleep 15 65,2 8 34,8 23 100 4,453
0,022

Good sleep 8 37 19 70,4 27 100 1,353-14,653

age

25-35 year old 14 70 6 30 20 100 5,444
0,009

36- 55 year old 9 30 21 70 30 100 1,584-18,714

Working  period

≤ 5 year 15 57,7 11 42,3 26 100 2,727
0,098

>5 year 8 33,3 16 66,7 24 100 0,0862-8,625

Working time

>12 hour 18 54,5 15 45,5 33 100 2,88
0,136

8-12  hour 5 29,4 12 70,6 17 100 0,827-1,,034

Health status

Poor 18 60 12 40 30 100 4,5 0,021
Good 5 25 15 75 20 100 1,292-15,678

The results of the analysis of the relationship between sleep quality with had a significant relationship with injury 
(OR 4.44 0.021), medical error (0.022 OR 4.45), and safety comprimising behavior (0,027 OR 3.88). Statistical test 
results showed a significant relationship between the age of the midwives with medical error (P-value <0.009). 
Statistical test results also showed no significant relationship between the midwives’ working period with medical 
error (P-value 0.098). In addition, statistical test results showed a significant correlation between health conditions 
with medical error (P-value 0.0021). Lastly, statistical test results showed no significant correlation between working 
time with medical error (P-value of 0, 0.136).

DISCUSSION

The result of the study showed that the quality of sleep can have a significant effect towards the injury of the 
working midwives and 50 midwives mostly claimed to have suffered injury both injury from sharp objects, fall down, 
or got stabbed by the needlestick, which is consistent with the study involving the midwives that was assessed 
from two variables, namely the working conditions and needlestick injuries, Trinkoff and colleagues conducted the 
survey between November 2002 and April 2004. The overall percentage of 16.3% of respondents reported to have 
suffered injuries caused by the lack of sleep due to the night shift.It also fits with the working time data of midwives 
in Cimanggis who practiced for 24 hours, mostly working for >12 hours caused the reduced time for break and sleep. 
According to the actigraph data, it is known that hours of sleep of midwives on average was only about 4-5 hours 
per day that can cause injury. This study showed that there was a significant association between midwives’ poor 
sleep quality and medical error, this data supports a previous research examining the relationship between shift 
work and mental condition which was reporting that the lack of sleep and poor mental health contribute to medical 
errors, it is also associated with the working midwives who should have good concentration, rapid and timely for 
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the reaction, especially in an emergency situation. Any decrease of attention, memory or coordination could affect 
work performance and cause errors or medical error at work. Midwives stated in this study that they have done 
medical errors such as not checking and evaluating bleeding happened after childbirth due to forgetfulness, lack of 
time, and were overslept because they are urged to still be awake at night childbirths. In fact, those errors can cause 
patient’s death if the bleeding after childbirth occurs. From the results of this study, it is showed that the quality of 
sleep affects the midwives to do dangerous behavior. This is in accordance with other studies which suggested that 
endanger behavior is 2.7 times higher among respondents with poor sleep compared to respondents with a good 
sleep (Patterson et al. 2012).

In this study, some of the midwives claimed to have done endanger behavior at work such as not wearing appropriate 
personal protective equipment for example when making aid delivery. When they deliver the aid, they should have 
equipped with full personal protective equipment tools like gloves, mask, google, aprons (schort) and boots, in 
fact, the midwives only used masks and gloves because they stated that it does not really matter, and they also felt 
uncomfortable using google and boots. Therefore, many midwives only use uncovered sandals. This is in accordance 
to  the research of midwives’ pursuance in using personal protective equipment when helping childbirths. Mostly, 
they do not use boots while helping for childbirths (Sintani, F 2015).

Though the possibility of the exposure to blood and amniotic fluid which are infected with diseases such as HIV and 
hepatitis is very possible and very dangerous for the health of midwives, they generally do not conduct examination 
or screening towards infectious diseases as hepatitis and HIV. That also happened because in most cases the 
patients of the midwives are the patients with low socioeconomic conditions so as to perform a blood test will add 
to the cost. On the other hand, other harmful behaviors that can also cause injury are for example; the handling of 
medical waste such as sharp objects like syringe storage containers have not used standardized storages yet. In fact, 
some midwives use mineral water bottles or bottles of intravenous fluids.

CONCLUSION

Almost all of the midwives experience poor quality of sleep due to night shift work or because they have to help 
patients who would give birth on the night. Based on actigraph data, it is known that the average sleep duration of 
midwives is ranging from 4 to 5 hours a day and this results in reduced performance on midwives’ safety.Preferably, 
midwives should work with partners who already have license to practice in serving patients, especially when 
helping childbirths, to prevent lack of sleep and fatigue eluding the liver injury, medical error and endangering 
behavior at work safety. Continuous training on patient safety, work safety standards such as the use of standardized 
personal protective equipment such as using headgear, masks, google, and boots to prevent exposure to blood 
and infections for midwives, and also the prevention of needle stick injury, is needed. The importance of internal 
controls for midwives, especially in the case of medical error is also considered essential to be done. Other than 
that, the support of work safety training program for midwives to increase the skills of midwives in serving mothers 
and infants in order to reduce maternal mortality and infant is encouraged to be conducted.
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About 68% of global deaths in 2012 were due to NCD. CVD was the leading causes of NCD deaths, 46% of 
all NCD deaths. The risks of CVD are hypertension, dyslipidemia, hyperglycemia, obese, smoking, lack of 
excercise and genetic predisposition. Patients true awareness of this risks is mostly unknown. This study aims 
to determine the level of awareness of CVD risks and patients’s satisfaction with the Integrated Heart Service 
in Sanglah Hospital towards patient’s QoL. We examine the data from patients registered in Integrated Heart 
Service Sanglah  during June-July 2016, sample of 100 patients voluntarily participated in this study using a 
form of questionnaire. We found a significant positive correlation using x-square analytic between risks and 
PCS (r=0.296;p=0.02). We found a significant negative correlation using pearson analytic between PCS and 
MCS (r=0.438;p=0.00), knowledge and satisfaction (r=0.565;p=0.00), MCS and knowledge (r=0.274;p=0.005), and 
family history and lack of exercise (r=0.274;p=0.004),  also a positive significant correlation between smoking 
and lack of exercise (p=0.008). Patients with a good awareness and knowledge about CVD risks tend to have a 
poor emotional QoL and also make them less satisfied with the services.

Keywords: CVD, Konwledge, PCS, MCS, Satisfaction

INTRODUCTION 

Non-communicable disease (NCD) is a non-infectious disease or chronic disease. Based on WHO’s data (2015), Non-
communicable disease (NCD) are responsible for almost 70% of all deaths worldwide. It’s about 38 million people 
each year death due to NCD. Four type of NCD are cardiovascular diseases, cancers, chronic lung diseases, and 
diabetes. From the four type diseases, cardiocvascular disease (CVD) is the leading cause of death, 46% of all NCD’s 
deaths, about 7.5 milion death in 2012 (31% of all death). Based on that data, 7.4 million were died due to coronary 
heart disease and 6.7 million were due to stroke (WHO, 2016). In Indonesia, based on Riskesdas 2013, prevalence CVD 
estimately about  5.318.349 people with prevalence of CAD are 2.650.340 people, CHF are 530.068 people, dan stroke 
are 2.137.941 people.  

CVD have several risk factor: modifying factor and unmodifying factor. Factors that Unmodifying factors including 
age, sex (Delima, Laurentia Miharja,&Hadi Siwoyo.2010), and family history (Mozaffarian Dariush, et al.2016), and 
modifying factors are obesity (Hinnouho Marino.et.al, 2015), hypertension, hiperlipidemik, hyperglycemic(Colangelo 
Laura, et al. 2015), smoking (Rodiguez Pujades, et al. 2015), and physical activity (Biswas Aviroop, et al. 2015). 

However, Indonesia’s data is not yet available. In addition, the patient’s awareness of risk factors CVD also unknown. 
This study aims to determine the level of awareness of the CVD risks and patients’ satisfaction with the services 
integrated in the heart of Sanglah Hospital. In particular to obtain the prevalence of heart disease, we collect some 
variables that are characteristics (demographic status, economic), behavioral (smoking, consumption of fruits 
vegetables, physical activity, patterns of consumption), and disease between (hypertension, diabetes mellitus, and 
obesity). 
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METHOD

Design
This study using an analytical cross-sectional approach, where the object of research is measured or collected at 
the same time.

Population
• Target Population: The target population of this study was patients with CVD in the Integrated Heart Services,

Sanglah General Hospital in Denpasar, Bali Province
• Reached Population: Reached population of this study are patients with CVD who were undergoing outpatient

treatment at the Integrated Heart Services, Sanglah General Hospital, Denpasar, Bali.
• Research Samples: The sample in this study were selected from reached populations that have met the inclusion

and exclusion criteria.

Sample
Based on the total sampling number of outpatient in Integrated Heart Service, Sanglah Hospital during June-July 
2016.

Data Source
Data will be collected through primary data from CVD’s patients in the Integrated Heart Services, Sanglah General 
Hospital. We did some interview to fulfill the data that we needed in our questionnaire. Researchers will take care 
of licensing and ethics to the hospital. 

Instrument of Data Collection
Researchers will conduct questionnaire distributed to the ambulatory patients in Integrated Heart Service, Sanglah 
Hospital. Patients were asked to complete a questionnaire that has been made by researchers after agreeing 
research consent.

Data Analysis Procedure
Data processing is done by researchers using the software SPSS version 21.0 for Windows. Univariate analysis for 
describing the descriptive overview of awareness of risk factors, quality of integrated cardiac care, and patient’s 
quality of life. Bivariate analysis with chi square test that test the relationship between categorical and categorical 
variables to determine the relationship between awareness of risk factors, quality of integrated cardiac services, 
patients’s quality of life. After that, the data will be presented in the form of charts and tables.

RESULT

This study is an analytical study aims to determine the level of awareness of CVD risks and patients’s satisfaction 
with the Integrated Heart Service in Sanglah Hospital towards patient’s QoL. Study started from June until July 
2016 in Integrated Heart Sevice Sanglah Hospital. A questionnaire consist of SF-36, Framingham risk score for CVD, 
Heart Disease Fact Questionnaire and patient’s satisfaction questionnaire-18 were given to the 100 patients who 
voluntarily join the study, we do some interview to collect the data and completing the answer of the questionnaire. 
We analyzed overall data using a univariate and bivariate analisis in SPSS. The results of data collection in general 
that we have encountered can be describe as follows: 

1. Risk factor of CVD: Using framingham scoring form to know CVD risks for 10 years with detection in several variable
such as age, diabetic status, smoking status, total cholesterol, HDL, and systolic blood pressure (Lloyd,2010), we
found out that 19% of patients actually have a low risk for CVD (risk <10% or score <11), 49% have intermediate
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risk (10%<risk<20% or score between 11-14)  and 32% patients have high risk (risk >20% or score >15). The data also 
show that 57% of the patients have hypertension, 36% patients have total cholesterol more than 200mg/dL, 46% 
of patients do smoke, 29% patients also have diabetes. About 27% of patients also have a relative with a heart 
disease, 29% patients are obese and 60% patients do a sedentary live.

2. Patient’s knowledge about CVD: Heart Disease Fact Questionnaire (HDFQ) is a 25 items questionnaire developed
to tap into respondent’s knowledge for major risks factor for the development of heart disease. Total scores for
heart disease knowledge were calculated by summing the total number of correct answers, with higher scores
indicating more knowledge (Aangosta et.al,2014). We establish that 14% of patient have a poor knowledge about
heart disease, 18% have a fair knowledge, 32% have a good knowledge and 36% have an excellent knowledge
about heart disease.

3. Patient’s Quality of Live: The Short Form-36 (SF-36) Health Survey is a 36-items survey of patient health. Its
commonly used to measure patient’s health status and quality of live. This questionnaire concentrates on
respondent’s experiences, feelings, beliefs, perception and convictions concerning their health-related quality of
live during the past four weeks, consist of close-ended structured questions. Those question relate specifically
to eight quality of live (vitality, physical functioning, bodily pain, general health perceptions, physical role
functioning, emotional role functioning, social role functioning and mental health) and two summary measure
that consist of Physical Component Summary (PCS) and Mental Component Summary (MCS) (Moller et.al, 2012).
We input the patients answer in the online form from sf-36.org and get the score for PCS and MCS. After that we
grouping PCS score into poor (<32), fair (32-40.9), Good (41-50.9), very good (51-56) and excellent (>56), for MCS
we grouping into poor (<27), fair (38-49), good (50-55.9), very good (56-58) and excellent (75-100). Majority of
patients have good PCS (39%) and MCS (29%). The other patients have very good PCS (21%), poor PCS(16%), fair
PCS (14%), and excellent PCS(10%). For MCS score, about 28% got very good MCS, 19% fair MCS, 17% poor MCS and
7% excellent MCS.

4. Patient’s Satisfaction for Sanglah Hospital’s Integrated Heart Service: Patient’s Satisfaction Questionnaire-18
(PSQ-18) is a short form version of PSQ consisting of 18 questions represented general satisfaction (items 3 and
17), technical quality (items 2,4,6,14), interpersonal manner (items 10 and 11), communication (items 1 and 13),
financial aspect (items 5 and 7), time spent with doctor (items 12 and 15), accessibility and convenience (items
8,9,16,18). Some PSQ items are worded so that agreement reflects satisfaction with medical care and some worded 
so that agreement reflects dissatisfaction (for items number 1,2,3,5,6,8,11,15,18 the original respond of 1,2,3,4,5
value 5,4,3,2,1 which mean agreement become satisfaction whereas the other number do the opposite). The
score represent the average of all items in the scales that were answered (Marshall et.al,2012). From the scoring,
we found out that majority of patients (37%) feel unsatisfied for the service but 35% patients feel very satisfied
with the service. The other 27% feel satisfied and 1% feel very dissatisfied for Sanglah Hospital’s Integrated Heart
Service.

We do an analysis from the variable above and found out that there’s a significant positive correlation between PCS 
and MCS where patients with high PCS tend to have high MCS as well ( r=0.438; p=0.001), we can see from a chart 
in figure 1 where 14 patient with good PCS also have good MCS and 13 patients with a good PCS have a very good 
MCS. There’s also a significant negative correlation between patient’s knowledge and patient’s satisfaction where 
the patients with higher knowledge tend to have less satisfaction with the hospital’s service (r= -0.565; p=0.000). 
Majority of patients with excellent knowledge (25 patients) feel unsatisfied with the integrated heart service of 
Sanglah Hospital. 
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Figure 1. 
Bar chart for a correlation between PCS and MCS; patient’s satisfaction and patient’s level of knowledge

They who have a higher level of knowledge also tend to have lower MCS (r= -0.274; p=0.005). We can see in the figure 
2 where the majority of patients with a good level of knowledge (11 patients) have a good MCS also the majority 
of patients with excellent level of knowledge (9 patients) have a very good MCS. There’s also a significant negative 
correlation between patient’s framingham risk of CVD development and PCS score. Patients with lower risk tend to 
have a higher PCS (r = -0.331; p=0.025). Majority of patient with low risk CVD (7 patients) have a good PCS.

Figure 2. 
A bar chart of correlation between patient’s level of knowledge with MCS also patient’s risk factor of CVD with PCS

We also found that family history of heart disease have a significant negative correlation with lack of exercise habit. 
Patients with family history of heart disease tend to do more exercise (r= -0.285; p=0.04). We can see from the figure 
3 where the majority of patient’s with no history of heart disease in a family (50 patients) have a sedentary live. 
There’s also a positive significant correlation between smoking status and lack of exercise habit  where people with 
smoking status tend to have a sedentary live as well (r=0.262; p=0.009). Majority of people with smoking status also 
have a sedentary live. 

PCS * 
MCS 

Satisfaction*Knowled
ge 

Knowledge*MCS 
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Figure 3. 
A bar-chart or the correlation between lack of exercise habit with heart disease’s family history 

and smoking status

DISCUSSION

Patients with higher level of PCS tend to have a higher level of MCS. Its match with the theory when someone’s 
mental status is high it will also affecting their physical performance. Its believe that a good mental status will 
release anti inflammatory subtances, serotonin and increasing immune system (Cohen et.al,2015 ; Kemp et.al,2013 ; 
Mirowsky et.al,2012). Patient’s with higher level about CVD knowledge can be judge as a patients with higher level of 
intellectual. They tend to have low level of MCS and level of satisfaction. Its also match with the theory that people 
with higher level of intellectuality tend to think more and anxious about everything that happen in their live. People 
with higher level of intellectual also have a lot of critic to something and want everything to be perfect that’s why 
they have a lower level of service’s satisfaction (Aranda et,al,2014). Patients’s motivation to do some exercise have 
a correlation with family history of heart disease and smoking status. Patients with no history of heart disease feel 
that they don’t need to do exercise while the patient’s with family history of heart disease more aware with the their 
risk to get heart disease so they have a motivation to do exercise (Cusler et.al, 2014 ; Imes et.al,2014). Smoking also 
affecting someone’s motivation to exercise. Several study stated that smoking will decreasing someone’s physical 
performance and make them decrease their will to do some physical activity otherwise physical activity can lead 
into smoking cessation (Marzke et.al,2008 ; Renzburg et,al.2009).

CONCLUSION

Majority of patients in Sanglah Hospital’s Integrated Heart Service have an intermediate risk of their disease and an 
excellent awareness of their disease. Most of them also have a good QoL both in physical and mental component 
but have a low level of satisfaction with the service. Patients who have a good PCS also have a good MCS. Patients 
with higher level of knowledge have a lower level of MCS and satisfaction level. Patients who don’t have any relation 
with heart disease and do smoke tend to live a sedentary lifestyle with less exercise. 
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Particulate Matter 2.5 (PM2.5) exposure is known to cause an increase in levels of high sensitivity C-reactive 
protein (hs-CRP). HS-CRP is a biomarker of inflammation and is a predictor of cardiovascular disease risk. HS-
CRP levels with grades 3-10 mg/L is a high risk of cardiovascular disease, hs-CRP levels of 1-3 mg/L medium risk, 
and hs-CRP <1 mg/L is low risk. This study aims to determine the relationship between PM2.5 exposure with 
hs-CRP levels. The design of this study is cross sectional, comparing exposed and control groups. Exposure 
group is the population of the existing mechanic officer at the Pusat Pengujian Kendaraan Bermotor Unit 
Pulogadung many as 12 respondents and Unit Ujung Menteng 20 respondents. The control group was taken 
from the workers are not exposed to as many as 23 respondents.  Measurement of PM2.5 performed using 
the IP-10 A Method Update. Levels of hs-CRP were analyzed by enzyme-linked immunosorbent assay (ELISA) 
and instruments Immulite 2000 high sensitivity-CRP. The concentration of PM2.5 personal exposure ranged 
from 110.70 to 480.57 µg/m3. 43.75% of respondents from exposure group had a higher risk of cardiovascular 
disease. The test results showed that the higher ranking PM2.5 levels higher mean hs-CRP levels. Kruskal 
Wallis test shows that the p-value of 0.031 greater than 0.05 alpha so it can be concluded that there is a 
significant difference value between the average PM2.5 levels of hs-CRP levels.

Keywords: PM2.5, hs-CRP, cardiovascular disease, mechanic officer

INTRODUCTION 

Exposure to particulate matter (PM) is often associated with a variety of adverse health effects, such as inflammation 
of the respiratory and cardiovascular disease. Long-term exposure to fine particulate  matter air pollution and long-
term exposure to high traffic load have been associated with increased cardiovascular morbidity and mortality 
(Brook et al. 2010). Cardiovascular disease is caused by the inflammatory process that has lasted a long time (chronic). 

High sensitive C-reactive protein (hs-CRP) is a widely used marker for systemic inflammation and an independent 
predictor of cardiovascular disease (Ridker 2003). To see the process of the American Hearth Association recommend 
checking serum levels of high sensitivity C-reactive protein (hs-CRP) as inflammatory biomarkers and predictors of 
cardiovascular disease risk (Pfutzner et al, 2006). According to the American Hearth Association (AHA), hs-CRP levels 
of 3-10 mg / L at high risk for cardiovascular disease, hs-CRP levels of 1-3 mg / L medium risk, and hs-CRP <1 mg / 
L is low risk.

Some studies suggest that PM2.5 exposure could also lead to increased levels of hs-CRP. According to (Hennig et 
al. 2014) stated that hs-CRP levels would increase by 4:53 when the PM2.5 exposure also increases every 1 ug / m3. 
According to the research of Green et al., (2015) stated that hs-CRP levels would increase by 21%. 

Some studies claim that there is a relationship between long-term exposure to air pollutants that come from motor 
vehicle exhaust gas with biomarkers of inflammation markers. One is PM2.5 that can increase levels of hs-CRP as 
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a predictor of cardiovascular disease risk. Vehicle Testing Center is a testing exhaust emissions of motor vehicles 
(buses, cars, three-wheeler and truck) to enable mechanic officer get long term exposure that make them as at-
risk population. This study aims to estimate the association between personal exposure to PM2.5 with hs-CRP, by 
looking at other factors such as levels of HDL, triglycerides, body mass index, and smoking status.

METHOD 

The design study is a cross-sectional study (cross-sectional) with quantitative research approach. The subjects were 
a total population of officers testers mechanic in unit testing motor vehicle unit Pulogadung amounting to 12 people 
and Ujung Menteng 20 people. While the control group was 23 people. Personal PM2.5 sampling process performed 
by using the IP-10 A Method Update (SKC Update 2004) using a sample of The Leland Legacy® dual diaphragm 
pump with a flow rate of 9 L/ min. Sampling was conducted for 8 hours during business hours. For the hs-CRP level 
examination was conducted using enzyme-linked immunosorbent assay (ELISA) and instrument Immulite 2000. All 
the gathered data will be calculated statistically using chi square test that will be applied to exposed and control 
group. Correlation between PM2.5 concentration and hs-CRP will be calculated statistically using Kruskal Wallis test.

RESULTS  

Particulate matter gathered from 32 respondent in both Pulogadung and Ujung Menteng. Every respondent was 
asked to use particulate matter sampling apparatus during their workours for 8 hours a day. Measurement of 
personal exposure PM2.5 on mechanic officer as shown at table 1. 

Table 1. 
Concentration of PM2.5

No. Name Concentration of PM2.5 
(µg/m3)

No. Name Concentration of PM2.5 
(µg/m3)

1 Officer 1 261.83 17 Officer 17 448.333

2 Officer 2 354.76 18 Officer 18 229.286

3 Officer 3 480.57 19 Officer 19 297.435

4 Officer 4 287.17 20 Officer 20 144.968

5 Officer 5 291.78 21 Officer 21 229.286

6 Officer 6 363.4 22 Officer 22 317.46

7 Officer 7 373.36 23 Officer 23 321.363

8 Officer 8 313.3 24 Officer 24 324.752

9 Officer 9 456.32 25 Officer 25 210.651

10 Officer 10 464.36 26 Officer 26 110.697

11 Officer 11 366.89 27 Officer 27 355.472

12 Officer 12 235.32 28 Officer 28 177.88

13 Officer 13 445.358 29 Officer 29 197.69

14 Officer 14 431.395 30 Officer 30 261.18

15 Officer 15 300 31 Officer 31 133.804

16 Officer 16 346.598 32 Officer 32 288.283

Mean 306.90

Minimum 110.70

Maximum 480.57
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Table 1 showed the personal exposure concentration of PM2.5 among mechanical testing officer. The highest 
concentration of personal PM2.5 exposure is officer number three with (480.7 μg/m3), and the lowest exposure 
concentration of PM2.5 is on officer number twenty six (110.697 μg/m3).

Tabel 2.
Risk Level of CVD based on hs-CRP Levels

Group hs-CRP levels Total Percentage (%)

Exposed

Low 8 25

Intermediate 8 25

High 14 43.75

Not Related 2 6.25

Control

Low 14 60.87

Intermediate 4 17.39

High 4 17.39

Not Related 1 4.35

In table 2 the obtained results that 43.75% of respondents were exposed to PM2.5 at high risk for CVD

Tabel 3. 
Some factors that may increase the levels of hs-CRP

No Group Variable Category
Levels of hs-CRP 

p-Value
Low Intermediate High Not Related

1

Exposed HDL
Normal 6 2 7 1

0.261
Low 2 6 7 1

Control HDL
Normal 11 3 3 1

0.661
Low 2 2 1 0

2

Exposed TG
Normal 7 3 8 1

0.23
High 1 5 6 1

Control TG
Normal 12 4 4 1

0.73
High 1 1 0 0

3

Exposed BMI
Normal 7 5 11 2

0.549
Obese 8 8 14 2

Control BMI
Normal 10 3 2 0

0.372
Obese 3 2 2 1

4

Exposed Smoking Status
No 7 2 5 0

0.026
Yes 1 6 9 2

Control Smoking Status
No 6 2 3 0

0.525
Yes 7 3 1 1

Based on the result, there is no significant differences between hs-CRP and HDL, hs-CRP and triglyceride, hs-CRP, 
hs-CRP and body mass index, hs-CRP and smoking status. 
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Tabel 4. 
Association between Personal Exposure PM2.5 and hs-CRP Levels

Risk of CVD Total Mean Rank p-Value

Low 8 14,00

0.031
Intermediate 8 11,25

High 14 21,93

Not Related 2 9,50

Based on Kruskal Wallis test results (Table 4) showed the p-value of 0.031 which is smaller than an alpha of 0.05 and 
it can be concluded that there is a significant difference average value of PM2.5 with levels of hs-CRP.

DISCUSSION  

The measurement results show that PM2.5 personal exposure concentrations ranged from 110 697 to 480.57 ug/
m3. Currently, no one has declared a safe level for exposure to PM2.5 (linear dose-response relationship). The 
recommendations given by OSHA (8-hour TWA) and ACGIH only mentioned the limit value / limit value for respirable 
particles while NIOSH (8-hour TWA) also mentions only limit values for total particulate matter. All three of these 
standards did not mention the PM2.5 limit value. When compared with the recommendations of the WHO about the 
National Ambient Air Quality Standard (NAAQS) in ambient air at 65 ug / m3. This means that personal exposure 
concentrations of PM2.5 reached 2-7 times over the limit of the NAAQS. 

Mechanic officers classified as having a high risk of developing cardiovascular disease is as much as 47.35%. Increased 
levels of hs-CRP is often associated in some studies as a predictor of cardiovascular disease. The metabolic syndrome 
such as low levels of HDL and high triglyceride levels also affects the levels of hs-CRP (Rehnuma et al. 2014). The 
main focus of the present study was to determine hs-CRP in mechanic officers and explore its relationship with 
PM2.5. Composition Fe and Cu in PM2.5 can increase levels of hs-CRP (Hampel et al. 2015). In the study states that 
hs-CRP levels would increase by 6.3% when Fe PM2.5 exposure increased every 0.5 ug / m3 while the hs-CRP level 
would increase by 3.6% when Cu PM2.5 exposure increased every 0.005 ug / m3. This study found the relationship 
that there is a significant difference average value of PM2.5 with levels of hs-CRP

CONCLUSION

From a total of 32 officers mechanics are 47.35% of respondents with higher levels of hs-CRP 3-10 mg/L were 
classified as having a high risk of cardiovascular disease and 25% respectively of respondents who had a low and 
intermediate risk of cardiovascular disease. Association between PM2.5 and hs-CRP has a significant difference 
average value of PM2.5 with levels of hs-CRP. 
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Prehypertension in adolescents known as a risk factor of developing hypertension later in life. The objective 
of this study is to identify the dominant factor determining the prevalence of prehypertension among 
adolescents in SMA Budi Mulia Kota Bogor 2016.Cross-Sectional Study was conducted from April until May 2016 
involving 130 students aged 14—18. Blood Pressure measurement were obtained using Riester Novapresameter 
Mercury Sfigmomanometer and Littman Stethoscope, Body Mass Index data was calculated from weight and 
height measurements, Physical Activity Questionnaire for Adolesent was used to obtain Physical Activity Data, 
Sodium Intake was calculated by conducting twice 24-hour food recall. Self Administered Questionnaire was 
used to collect remaining data such as Birth Weight, Sleep Duration, Family History of Hypertension, and 
Sex. The prevalence of  prehypertension is 21,5%. Chi-Square analysis found no association between  blood 
pressure and physical activity as well as with sleep duration. Associations adjusted for Sodium Intake, Birth 
Weight and Sex showed independent relationship with BMI (OR=7,6) and Family History of Hypertension(OR=4) 
Respondents are advised to maintain BMI below 1 standard deviation according to WHO standards and avoid 
other risk factors if happen to have hypertension history in the family to reduce the risk of prehypertension.

Keywords: adolescence; body mass index; prehypertension; family history.

INTRODUCTION 

Prehypertension in adolescent is a known risk factor of the development of hypertension later in life, it is occurred 
when the sistolic and/or diastolic blood pressure are higher than 90 percentile but below 95 percentile. Meanwhile, 
hypertension in adolescent is diagnosed by multiple measurement of sistolic and/or diastolic blood pressure with 
higher than 95 percentile as a result (Diagnosis, Evaluation and Treatment of High Blood Pressure in Chldren and 
Adolescent 4th Report, 2005).

In the United States, the prevalence of hypertension among adolescent aged 12—17 year old from 2005—2008 is 3.3% 
(Health Indicator Warehouse, 2016). Meanwhile in 2011, China’s prevalence of prehypertension among adolescent 
aged 15-18 is 28,4% (Guo et al, 2013). In Indonesia, according to the Riskesdas 2013, the national prevalence of 
hypertension among adolescent aged 15—17 is 5.3%. According to a study in Jakarta among adolescent aged 
11—17 conducted by Rizkiriani, Khomsan, and Riyadi (2014) the prevalence of sistolic hypertension and diastolic 
hypertension are 48,4% and 23,5%. In West Java, the prevalence of hypertension among the citizen aged above 15 
years old is 4 %, meanwhile in Kota Bogor the prevalence is higher, 6,4%. A Pilot survey conducted in SMA Budi Mulia 
found that the prevalence of prehypertension is 41,6% (Effrin, 2016).

Several condition and lifestyle are often associated with the occurance of prehypertension. Among all of the events 
that are often associated with adolescents blood pressure, body mass index, physical activity level, sodium intake, 
low birth weight, sleep duration, family history of hypertension and sex were the most likely believed as the risk 
factors of prehypertension. In adolescent, body mass index were classified by WHO’s z-score. Adolescent with body 
mass index higher than 1 standard deviation are considered as overweight. Some studies have stated that adolescent 
with overweight are at greater risk to develop prehypertension and hypertension (McNiece et al, 2007; Aounallah-
Skhiri et al 2012; Guo et al, 2013). Physical activity level also often associated with the occurrence of prehypertension. 
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According to Aoounallah-Skhiri et al (2011), adolescent boys with low level of physical activity have a greater risk of 
developing hypertension. Ponzo et al (2015) stated that adolescent with high level of sodium intake and consumption 
of salty snack more than twice a day are at greater risk of having sistolic and diastolic blood pressure on the highest 
tertile. According to Katona et al (2011) low birth weight  is associated with the occurrence of sistolic high blood 
pressure, meanwhile Goel et al (2016) stated that low birth weight is associated with the occurrence of diastolic high 
blood pressure. A study found that there is a difference of sleep duration between nomotensive and adolescent 
with elevated blood pressure (Leung et al, 2011). Kucienne and Dulskienne (2014) also found that adolescent with 
shorter sleep duration are at greater risk of developing prehypertension and hypefrtension. Katona et al (2011) 
found that sistolic blood pressure is associated with the father history of hypertension and diastolic hypertension is 
associated with both parents history of hypertension. Meanwhile, according to Goel et al (2016) sistolic and diastolic 
hypertension are associated with family history of hypertension in which includes parents and grandparents. Men’s 
blood pressure are often higher than women’s with the same age (Battegay, Lip and Bakris, 2005). Several studies 
also stated that the prevalence of prehypertension and hypertension are higher in men than women (Anand et al, 
2013; McNiece et al, 2007).

Considering the prevalence of adolescents hypertension in Kota Bogor, in which higher than the prevalence of West 
Java Region, and the high prevalence of prehypertension in SMA Budi Mulia, this study is conducted to determine 
body mass index as the dominant factor of prehypertension among adolescent in SMA Budi Mulia Kota Bogor.

METHOD

SMA Budi Mulia is a private-catholic senior high school located in Bogor City, West Java established in 1988. SMA Budi 
Mulia is chosen as the study area due to the high prevalence form the pilot survey, accesibility and acceptability 
factor.  This cross-sectional study was carried out from April to May, 2016. The target population and study population 
are 665 students of SMA Budi Mulia aged 14-18 years. 240 students were eligible subject in this study, those who 
fulfilled the inclusion criteria by being the member of class X1, X3, X5, XII IPA 2, XII IPA 3, and XI IPS 1. Eligible subject 
with kidney disease, heart disease, diabetes, and hypertensive medication consumption will be excluded from the 
study. Next, 130 students were chosen as the intended subject by sistematic random sampling, and also becoming 
the actual subject.

Blood pressure was measured twice using the ausculatory method refering to the guidelines by Diagnosis, Evaluation 
and Treatment of High Blood Pressure in Chldren and Adolescent 4th Report (2005) using a Littmann stethoscope 
and Riester Novapresameter mercury sphygmomanometers. Weight was measured to the nearest 0,1 kg twice using 
Camry EB900 Digital Scale. Height also measured twice to the nearest 0,1 cm using stadiometer. Weight and height 
measurement were refering to Gibson (2005). The data then calculated with the body mass index formula, and 
assesed by refering to the WHO BMI-for-age sheets.

Sodium intake data was obtained by conducting 24 for hour food recall twice (weekdays and weekend). The average 
consumption then used as the data in this study. Physical activity level, birth weight, sleep duration, family history, 
and sex data was obtained by self-administered questionairre. Physical activity level were obtained by adapting 
Kowalski et al (2014) Physical Activity Questionaire for Adolescent. The protocol of the study was reviewed and 
approved by Komisi Etik Riset dan Pengabdian Kesehatan Masyarakat Fakultas Kesehatan Masyarakat Universitas 
Indonesia. Subjects were informed of their rights to refuse and of the strict respect of the confidentiality of their 
answers. All subject gave their consent by signing the informed consent paper before the collection of the data 
started. The collected data then managed and analysed using a statistics program. Chi-square test and T-test were 
used for the bivariate analysis. Meanwhile, Logistic Regression was used for the multivariate analysis.
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RESULTS

The Prevalence of Prehypertension in SMA Budi Mulia is 21,5%. The average sistolic blood pressure is 105,34 ± 13,53 
mmHg, with 80 mmHg as the lowest and 140 mmHg as the highest blood pressure. The average diastolic blood 
pressure is 65,23 ± 8,83 mmHg, with 40 mmHg as the lowest and 90 mmHg as the highest blood pressure.

Table 1. 
Frequency Distibution of Prehypertension in  SMA Budi Mulia Kota Bogor Students 2016 (n=130)

Variable n %

Prehypertensive 28 21,5

Normotensive 102 78,5

From 130 respondents, 72,3 % were classified as Normal and Underweight.  92,3 % respondent are not having low 
birth weight. Respondent with less than 9 hours sleep are 92,3%. About 60,8% respondent were not having a history 
of hypertension in the family, and 53,1% of the respondent are girls.

Table 2.
Distribution of Categorical Data in  SMA Budi Mulia Kota Bogor Students 2016 (n=130)

Variable Category n %

Body Mass Index (n=130)
Overweight (>1 SD) 36 27.7

Normal dan Underweight 
(≤ 1 SD) 94 72.3

Birth Weight (n=130)

Low Birth Weight (< 2500 
gram) 10 7.7

Not Low Birth Weight (≥ 
2500 gram) 120 92.3

Sleep Duration (n=130)
Insufficient(<9 jam) 120 92.3

Sufficient (≥ 9 jam) 10 7.7

Family History of 
Hypertension (n=130)

Yes 51 39,2

No 79 60,8

Sex (n=130)
Boys 61 46,9

Girls 69 53,1

The univariate analysis in Table 3 showed that the avareage leve of physical activity is 2,04 ± 0,56 with 1  ast the 
lowest value and  4,02 as the highest. The average sodium consumption was 551,74 ± 440,31 gram with  63,75 gram ast 
the lowest  and  3413,35 gram as the highest consumption.

Table 3. 
Distribution of Numerical Data in  SMA Budi Mulia Kota Bogor Students 2016

Variable Mean ± SD Min Max

Physical Activity (score) 2,04 ± 0,56 1 4,02

Sodium Intake (gram) 551,74 ± 440,31 63,75 3413,35

Based on the bivariate analysis using chi-square test, prehypertension is associated with body mass index, low birth 
weight status, and family history of hypertension. Meanwhile, T-test analysis showed that there was no association 
between prehypertension with physical activity level and sodium intake.
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Table 4.
Categorical Bivariate Analysis

Variable P value Odds Ratio 95% CI

Body Mass Index 0,001 5,467 2,236—13,365

Birth Weight 0,038 4,217 1,126—15,792

Sleep Duration 0,448 0,614 0,148—2,547

Family History of Hypertension 0,048 2,552 1,088—5,989

Sex 0,151 2,037 0,868—4,784

Table 5.
Numerical Bivariate Analysis

Variable Blood Pressure Status n Mean ± SD P -value

Physical Activity Level (Kowalski, 2004)
Prehypertensive 28 2,103 ± 0,530

0,558
Normotensive 102 2,032 ± 0,580

Sodium Intake (mg)
Prehypertensive 28 542,751 ± 357,922

0,903
Normotensive 102 554,212 ± 461,904

Table 6 showed the multivariate  model using logistic regression. The variabel included in the model were body 
mass index, birth weight, family history of hypertension and sex.

Tabel 6.
Multivariate Logistic Regression Model

Variable P value Odds Ratio Perubahan OR (%)

Model 1

Body Mass Index 0,001 7,365 -

Birth Weight 0,138 1,000 -

Family History of 
Hypertension 0,009 3,923 -

Sex* 0,167* 1,958 -

Model 2

Body Mass Index 0,001 7,238 1,72

Birth Weight* 0,123* 1,000 0

Family History of 
Hypertension 0,007 3,969 1,17

Model 3

Body Mass Index 0,001 7,664 4,05

Family History of 
Hypertension 0,006 4,007 2,14

*) excluded in the next model

Table 7 showed the last model of the multivariate model. It is known that body mass index and family history 
of hypertension are the determinant of prehypertension among adolescent in SMA Budi Mulia, and making body 
mass index as the dominant factor of prehypertension with overweight adolescent having 7,6 times greater risk of 
developing prehypertension.
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Table 7.
Determinant of Prehypertension in SMA Budi Mulia Kota Bogor Students 2016

Variable B SE Wald Df P value OR 95% CI

Body Mass Index* 2,036 0,512 15,849 1 0,001 7,664 2.812—20,886

Family History of Hypertension 1,388 0,509 7,445 1 0,006 4,007 1,478—10,860

DISCUSSION

Based on the blood pressure data assessed using Diagnosis, Evaluation, and Treatment of High Blood Pressure in 
Children and Adolescent 4th Report(2005), the prevalence of prehypertension in this study is 21,5%. It is greater than 
the prevalence of Kota Bogor (6,4%) and West Java (4%) (Dinkes Jawa Barat, 2014). It is also higher than the national 
prevalence, which is 5,3% (Depkes, 2013).

Prehypertension may caused by several factors. In this study, body mass index came out as the dominant factor of 
prehypertension with 7,6 odds ratio. It means that adolescent with overweight BMI are having 7,6 times greater risk 
of developing prehypertension than adolescent with normal and underweight BMI.

According to Flyyn, Ingelfinger, and Portman (2013), someone with obesity may experiencing elevated blood pressure 
due to several factors. One of the factors is hyperactivity of the simpathetic nerves which leads to increasing heart 
rates due to the increasing level of plasma cathecolamin and the disturbance of the balance of simpathectic 
and parasimpathetic nerves. Obesity also accompanied by the presence of insulin resistance. Insulin resistance 
with hyperinsulinimia can activate the simpathetic nerves in the kidney which later stimulate the production of 
vasoconstrictor. The production of vasoconstrictor then rised the blood flow in the kidney and stimulate the kidney 
to secret renin which then can interfere the balance of the Renin-Angiotensin-Aldosterone System (RAAS).

Based on the results of multiple logistic regression, family history is one of the candidate of multivariate model 
which included in the final model. Respondent with family history of hypertension are at 4 times greater chance of 
experiencing prehypertension than respondents without a history of hypertension.

According to Battegay, Lip, and Bakris (2005), elevated blood pressure can be passed down in the family through 
nine single-gene disorders that affect blood pressure. Seven of the nine single-gene plays a role in the functional 
level affecting the regulation of sodium in the kidneys which then causes hypertension.

Chi-square test shows that there is association between prehypertension and birth weight with p value 0.038. This 
is consistent with the statement of Goel et al (2016) and Katona et al (2011).

According to Flyyn, Ingelfinger, and Portman (2013), fetal exposure to glucocorticoids during pregnancy may cause 
hypertension programming in babies that will be born. The babies that were born with low birth weight are having 
some organ disfunction which led to the occurrence of prehypertension or even hypertension.

The data obtained in this study have not been able to find a link between prehypertension and physical activity 
level, sodium intake, sleep duration and sex.

CONCLUSION

The prevalence prehypertension in SMA Budi Mulia was 21.5%. Body mass index (BMI) and family history of 
hypertension is the determinant of the occurrence of prehypertension in SMA Budi Mulia with 7.6 times greater risk 
for respondents with  overweight BMI and 4 times greater risk for respondents with a history of hypertension in 
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family. The body mass index is the dominant factor of prehypertension in SMA Budi Mulia.

The author suggested the school to perform routine measurements of height and weight in order to be able to 
monitor the students’ body mass index, which can be conducted once a week during Physical Education class. 
In addition the school can also make a body mass index monitor card for students in order to record the routine 
measurement It is recommended that students can monitor their weight and height to be able to monitor the body 
mass index to prevent the risk of prehypertension.

For other researchers, the authors suggest to conduct different designs in order to show causal association, such as 
cohort. It is also necessary to do research on factors related to body mass index in adolescence as it is known is a 
dominant factor of prehypertension in adolescents.
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Every year 1 million babies died on the first day born due to asphyxia. The risk of asphyxia is 8 times higher 
in the country with high neonatal death. In Indonesia, about 27.000 newborn babies died in the first day of 
their life due to asphyxia. Asphyxia is the second cause of death in neonatal period in Indonesia (27%), after 
low birth weight in the first place (29%). The study aimed to obtain characteristic of asphyxiated newborn 
babies. Secondary data were used from a major research project in two referral hospitals in Banten Province 
(n=1628) during period of 2003-2004. Asphyxia of newborn babies was defined as recorded in medical record. 
During the period between years 2003-2004, asphyxia prevalence of the newborn baby with the risk mother 
in the Serang and Pandeglang hospital is 24.3%. The majority of asphyxiated babies were from rural areas 
(34.3%) with majority of mothers (79.9%) experienced non-life threatening complications. Younger mothers, 
multipara, and multigravida showed higher proportion of asphyxiated newborn. Asphyxiated newborn might 
illustrate health services quality received by mother and baby before and after care in the hospital. Hospitals 
need to improve their management of mother with complication to lower the risk of birth asphyxia.

Keywords: asphyxia; newborn

INTRODUCTION 

The majority of neonatal deaths occur in the first week after delivery, especially in the first days of life (Lawn et 
al. 2005). Neonatal mortality after the first week is usually caused by an infection. Globally, the major causes of 
neonatal deaths are prematurity (28%), severe infections (36%, including sepsis/pneumonia 26%, tetanus 7%, and 
diarrhea 3%) and asphyxia (23%) (Lawn et al. 2006). 

In developing countries, including Indonesia, the main cause of neonatal mortality is 0-6 days of respiratory 
disorders/asphyxia, prematurity, infection, and hypothermia. Infections and hypothermia may be the result of low 
birth weight, and prematurity which mostly coupled with low birth weight. Therefore, the role of LBW for death in 
the first week after delivery is quite large (Lawn et al. 2005). The main causes of neonatal mortality 7-28 days of age 
were sepsis, congenital malformations, pneumonia, RDS and prematurity (Lawn et al. 2010).

In 2010, Indonesia was one of the 11 countries with the preterm birth rate of more than 15% (WHO 2012). The 2013 Basic 
Health Research (RISKESDAS) showed that the proportion of under-five children (0-59 months) who experienced low 
birth weight (LBW) was 10.2%. The highest proportion of LBW was in Central Sulawesi (16.8%), and the lowest was 
in North Sumatera (7.2%) (Indonesian MOH 2013). Infants with LBW, particularly due to prematurity, have not had 
completely matured organ system, thus they are more susceptible to infections and complications. 

The health problems that commonly occur among LBW infants are disorders of the respiratory system, central 
nervous system, cardiovascular, hematologic, gastrointestinal, renal, and thermoregulation (Bhatt et al. 2007). 
Hypothermia (i.e. newborn body temperature of less than 36.5ºC) and infection are the major cause of increased 
mortality in LBW infants (Laptook et al 2007), particularly in infants who were born at home (Kumar et al. 2009). 
This problem is preventable and manageable, yet there are still several obstacles that lead to neonatal deaths 
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(Laptook et al. 2007), such as poor access to quality health services, lack of knowledge and skills of the health 
providers, family’s socioeconomic, ineffective and inefficient referral system, delay in early detection and lack of 
family’s knowledge in seeking health care (Kumar et al. 2009; Titaley et al. 2008).

METHOD 

Cross-sectional study design was employed to examine the characteristics of asphyxiated newborn in two referral 
hospitals in Banten Province. This study uses secondary data from a parent study conducted in the district hospitals 
of Serang and Pandeglang Districts, Banten Province by IMMPACT - PUSKA FKM UI (2002 – 2007). Immpact (Initiative 
for maternal mortality programme assessment) is a global research initiative for the evaluation of maternal and 
newborn health intervention strategies in developing countries. The population of the parent study were all women 
lived in the district of Serang and Pandeglang who gave birth in, or were referred to the above mentioned hospitals. 
The population of this study were infants of mothers admitted to the hospitals during the period of 1 November 
2003- October 31, 2004. Descriptive statistics were used to describe the characteristics of newborn with birth 
asphyxia. Comparisons between asphyxia and non-asphyxia were done using a chi-square test with significance 
level at 0.05. Ethical approval was obtained by the parent study from the ethic committee of the University of 
Indonesia prior to field work.

RESULTS 

A total of 2,599 babies delivered in hospitals during the period and there were 1,628 eligible sample identified for 
this study. Most newborn with asphyxia born to mothers from the age group of less than 20 years (40.8%) followed 
by the mother of the age group 20-35 years (29.0%) and 23.1% by mothers aged over 35 years old. 

Women with parity ≥ 4 have higher proportion of asphyxiated newborn (38.4%), followed by mothers with nullipara 
(24.8%) and those with 1-3 parities (21.1%). A similar pattern can be seen from gravidity, where mother with ≥ 5 
gravidity had the largest proportion of infants suffered from asphyxia (37.2%). A higher proportion of the infants with 
asphyxia were born from mother aged younger than 20 years compared to non-asphyxia cases, and those with 4 
parities or more compared to mothers with parity of 3 or less (5.1% versus 2.4%, and 14.3% versus 7.4%, respectively); 
both differences were statistically significant.

Socio-economic conditions of mothers were measured based on the educational level and method of payment 
variables. There were significant missing data for educational attainment among the mothers (almost 79% among 
mothers of infant with asphyxia versus 70% with no asphyxia). Hence, interpretation should be cautiously made for 
this variable. Among mothers whose data were not missing, a substantial difference in proportions of mothers with 
senior high school education background was seen among infants who had asphyxia (6.8%) compared to those 
without (23.3%). While considerable differences in proportion of maternal education on other level of educational 
attainment were not found based on asphyxia status. Among infants with asphyxia, the majority of them were born 
to mothers who never attended school or attended school but only up to junior high-school level. 

There was also a notable difference in proportions of use of insurance scheme for the poor to pay for hospital bill 
according to asphyxia status (18.5% among infants with asphyxia versus 12.1% among those without). No markedly 
difference in use of other methods of payment seen among the two groups of asphyxia status. 
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Table 1. 
Demographic characteristics of mothers giving birth in Pandeglang and Serang district hospitals (1 November 

2003- October 31, 2004) by asphyxia status among newborn

Variable Total N=1628 Asphyxia N=396 Non-asphyxia N=1232 P value

Women’s age at delivery

< 20 years 49 20 (5.1) 29 (2.4)

0.00820-35 years 190 55 (13.9) 135 (11.0)

> 35 years 1387 320 (81) 1067 (86.7)

Parity

Nulliparous 718 178 (45.4) 540 (44.2)

<0.001Parity 1-3 749 158 (40.3) 591 (48.4)

Grand multipara (≥ 4) 146 56 (14.3) 90 (7.4)

Gravida

Primigravida 687 167 (42.3) 511 (41.5)

<0.001Gravida 2 -4 773 163 (41.3) 610 (49.6)

Gravida ≥ 5 175 65 (16.5) 110 (8.9)

Education attained

College/university 67 16 (4.0) 51 (4.1)

<0.001

Senior high school 314 27 (6.8) 287 (23.3)

Junior high school 72 19 (4.8) 53 (4.3)

Elementary school 66 21 (5.3) 45 (3.7)

No schooling 3 1 (0.3) 2 (0.2)

Not recorded 1106 312 (78.8) 794 (64.4)

Method of payment

Insurance for government 
employees 67 20 (5.8) 47 (5.1)

<0.001
Insurance for the poor 176 64 (18.5) 112 (12.1)

Private insurance 59 11 (3.2) 48 (5.2)

Self-pay 924 248 (71.7) 676 (72.9)

Free of charge 47 3 (0.9) 44 (4.7)

Table 2 shows the utilization of health services both after and before admission the hospital. Infants with asphyxia 
were more likely (70.2%) to be born from mothers who received antenatal care during the index pregnancy 
compared to healthier infants (29.8%), the difference was statistically significant (p=0.042). When evaluating the 
referral variables, the data showed that infants with asphyxia were significantly more likely born to mothers who 
were referred to the hospital, and more likely to be aided by TBA prior to hospital admission compared to those with 
no asphyxia (76.5% versus 51.4%, p<0.001, and 24.7% versus 8.6%, p<0.001, respectively). However, caution should be 
made when interpreting aided by TBA prior to admission to hospital because there were around 50% data missing 
both among infants suffered from asphyxia, and those who did not. 

In regards to mode of delivery, infants diagnosed with asphyxia were more like delivered through vaginal involving 
instrument compared to health infants (34.9% versus 18%), and on the contrary, healthy infants were more likely 
to be delivered normally through vaginal, and barely no difference in proportion when comparing the two groups 
based on Caesarean delivery. There was no difference in proportion between the two groups of infants based on 
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previous caesarean section performed on their mother.

Table 2. 
Health services utilization of mothers giving birth in Pandeglang and Serang district hospitals (1 November 2003- 

October 31, 2004)

Variable Total N=1628 Asphyxia N=396 Non-asphyxia N=1232 P value

History of antenatal care

Yes 1075 278 (70.2) 797 (64.7)
0,042

No 553 118 (29.8) 435 (35.3)

Referred from other facilities

Yes 747 228 (76.5) 519 (51.4)
<0,001

No 561 70 (23.5) 491 (48.6)

Aided by TBA before being referred to the hospital

Yes 204 98 (24.7) 106 (8.6)

<0,001No 599 105 (26.5) 494 (40.1)

Not recorded 825 193 (48.7) 632 (51.3)

Mode of delivery

Normal vaginal delivery 846 143 (36.5) 703 (57.7)

<0,001Vaginal delivery with 
instrument 356 137 (34.9) 219 (18.0)

Caesarean section 409 112 (28.6) 297 (24.4)

Previous Caesarean section

Yes 89 16 (4.0) 73 (5.9)
0,138

No 1539 380 (96.0) 1159 (94.1)
TBA=Traditional Birth Attendant

There were no differences of percentages per sex of infants, and preterm delivery between the two categories of 
infants. However, there were significant differences among the two groups of infants in proportions of LBW, IUGR, 
presence of meconium aspiration, fetal distress at admission, and umbilical abnormalities.

Table 3. 
Characteristics of infants born to mothers giving birth in Pandeglang and Serang district hospitals (1 November 

2003- October 31, 2004)

Variable Total N=1628 Asphyxia N=396 Non-asphyxia N=1232 P value

Sex of the infant

Girl 752 170 (42.9) 582 (47.2)
0,133

Boy 876 226 (57.1) 650 (52.8)

LBW

< 2500 g 158 49 (12.5) 109 (9.1)
0,058

> = 2500 g 1433 344 (87.5) 1089 (90.9)

IUGR

Yes 103 26 (6.6) 62 (5.1)
0,037

No 1513 368 (93.4) 1145 (94.9)
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Meconium aspiration

Yes 186 93 (23.5) 93 (7.5)
<0,001

No 1442 303 (76.5) 1139 (92.5)

Fetal Distress at admission 

Yes 50 19 (4.8) 31 (2.5)
0,001

No 1578 377 (95.2) 1201 (97.5)

Preterm labour

≤ 37 weeks 202 50 (12.7) 152 (12.4)
0,900

>37 weeks 1417 345 (87.3) 1072 (87.6)

Umbilical cord abnormalities

Yes 54 19 (4.8) 35 (2.8)
<0,001

No 1574 377 (95.2) 1197 (97.2)
LBW=Low Birth Weight; IUGR=Intra-uterine Growth Retardation

DISCUSSION 

Birth asphyxia is responsible for nearly 25% of neonatal deaths (Engmann et al. 2012). Therefore, effective case 
management of birth asphyxia is expected to contribute largely to the reduction of neonatal deaths. This issue is 
of great importance, particularly in many developing countries where reduction of neonatal mortality rate (NMR) 
has been challenging, including Indonesia (Statistics Indonesia 2013). A well-established understanding about 
factors associated with the incidence of asphyxia is then very essential to address this problem; however, local data 
are limited in many cases. The present study describes maternal and infant’s characteristics associated with the 
occurrences of birth-asphyxia among newborns delivered in two district hospitals, in Banten Province, between 2003 
and 2004. In this study, about 24.3% of alive newborns were diagnosed with birth-asphyxia. Overall, maternal age, 
socioeconomic, and obstetric-related factors (except preterm birth) were significantly associated with the incidence 
of birth-asphyxia. The fact that preterm birth was not associated with birth-asphyxia was somewhat peculiar, this 
might be because our samples consisted of infants who were born alive. A large percentage of preterm infants born 
to mothers giving birth in these two district hospitals were born as stillbirth, leaving preterm infants who survived 
were those with better conditions. This phenomenon might be the reason why our results showed no association 
between preterm birth and birth-asphyxia.

Maternal age has been found to be one of the strong risk factors for birth-asphyxia, both in developed and less-
developed settings (Lee et al. 2007). In this study, infants suffered from birth-asphyxia were significantly more likely 
to be born from mothers aged less than 20 years compared to healthier infants. Our findings, however, do not 
suggest an association between increased incidence of asphyxia and advanced maternal age, which was consistent 
with previous studies (Aslam et al. 2014; Pitsawong and Panichkul 2011). Young maternal age has been demonstrated 
to affect other pregnancy outcomes, such as low birth weight, IUGR and prematurity which are also associated with 
asphyxia (Deshmukh et al. 1998). The association between young maternal age and pregnancy outcomes might 
be partly explained by the poor antenatal care, inadequate weight gain during pregnancy, and maternal anemia 
among young mothers, as well as low socio-economic (Kang et al. 2015). Interestingly, our study found an inverse 
association between antenatal care and asphyxia. A proportion of antenatal care (ANC) is higher among women in 
the asphyxia group compared to non-asphyxia. However, this association should be interpreted with caution given 
the fact we do not have detailed information about the ANC history, such as frequency, services received among 
others. This may be due to the facts that mothers who did not receive antenatal care were not aware of any risk 
factors at birth related to their newborn outcome. However, it can also mean that antenatal care cannot be used as 
one of the interventions to reduce risk factors for complications for both the mother and baby.
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This study indicated an association between low economic status and asphyxia, as shown by the higher proportion 
of beneficiaries of insurance for the poor among the asphyxia group compared to non-asphyxia. In general, insurance 
scheme helps alleviate financial barrier related with direct health care cost. However, a significant portion of non-
health care cost (e.g. transportation cost) may still prevent some women from seeking maternal care timely, thus, 
putting them at risk for poorer outcomes at childbirth. In this study, the delay in seeking care was confirmed with a 
higher proportion of women who sought care from TBA among the asphyxia group (24.7%) than non-asphyxia (8.6%; 
p-value <0.001). It should be noted that the proportion of women seeking TBA care is likely under-reported due to the 
large missing data on this variable. Furthermore, in our study, 76.5% of the women whose infants suffered asphyxia 
were referred from other facilities before reaching the study hospitals, compared to 51.4% in the non-asphyxia 
group. This finding, as well as information about the TBA care, suggests that many women gone through multiple 
care points, which could extend the delay in receiving adequate care. For asphyxiated infants, such situation could 
increase their mortality risk due to the short therapeutic window, i.e. possibly no longer than 1 to 2 hours in full-term 
infants (Haider and Bhutta 2006).     

In regards to obstetric-related factors, our study suggests the association between asphyxia and grand multiparity, 
as well as grand multigravida. These two conditions have been widely established as risk factors for adverse 
reproductive outcomes (Pitsawong and Panichkul 2011). As has been shown in other studies (Pitsawong and 
Panichkul 2011), a substantially higher proportion of assisted delivery (with an instrument) was observed among 
asphyxiated infants, than non-asphyxiated infants. The use of assisted deliveries implies intrapartum complications 
and extends the labour process, thus putting infants at a higher risk for asphyxia. 

Infants’ conditions, i.e. umbilical cord abnormalities, LBW, IUGR, meconium aspiration, and fetal distress at admission 
were significantly associated with asphyxia. However, the difference in the proportion of LBW between asphyxia and 
non-asphyxiated newborns is smaller than what we would expect (12.5% and 9.1%, respectively). A previous study 
demonstrated that LBW doubled the risk of asphyxia (Pitsawong and Panichkul 2011). A possible explanation for our 
findings is that the asphyxia was associated stronger with intrapartum complications while LBW is more associated 
with antepartum conditions. We do not observe a significant association between asphyxia and pre-term labour as 
what have been found in previous studies (Pitsawong and Panichkul 2011).   

Our study describes important maternal and infant characteristics that are associated with asphyxia. One of the 
highlights is the potential delay in seeking care that may contribute to the incidence of asphyxia. Existing literature 
suggested that 50% of asphyxia cases had a primary origin in antepartum, 40% in intrapartum, and the remaining 
10% in the postpartum period (Dilenge et al. 2001). However, given the fact that a large proportion of deliveries in the 
developing countries does not occur in the health facility, it is likely the effect of intrapartum causes is substantially 
higher (Haider and Bhutta 2006). Therefore, it is crucial to ensure that women have adequate and timely access to 
care when the complication occurs. 

This present study has several strengths.  Secondary data taken in this study were used by Immpact researchers 
to determine the severity of life-threatening complications occurred in hospitals. Therefore, the data used is a 
good quality and valid data since it was taken by medical doctors who received training prior data collection, and 
regularly monitored by a team of senior researchers during the data collection process. In addition, the quality 
assurance of data processing and analysis was well performed including double entry and data cleaning supervised 
by a qualified data manager. However, the findings should be interpreted with regards to the study limitations. 
This is a retrospective hospital-based study. Thus, the completeness of the information relies on the quality of 
hospital reporting. Large missing data were found in a few of the variables. This study is an analytical descriptive, 
therefore relative risk of each factor was not examined. Future research could focus on examining the quality of 
health facilities in the case management of asphyxia to prevent asphyxia-related mortality.
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CONCLUSION 

Our study describes important maternal and infant characteristics that are associated with birth asphyxia. One 
of the highlights is the potential delay in seeking care among the mothers surrounding labor that may contribute 
to the incidence of birth asphyxia. Improving adequate referral of pregnant women would improve the access to 
health care and affect the health status of the newborn. Adequate care for women with complication is needed to 
prevent asphyxia of the newborn.

ACKNOWLEDGMENT 

The authors would like to thank to Initiative for Maternal Mortality Programme Assessment (Immpact) project and 
the Center for Family Welfare with all the researchers team who made this study possible.

REFERENCES 

Aslam, Hafiz Muhammad, Shafaq Saleem, Rafia Afzal, Umair Iqbal, Sehrish Muhammad Saleem, Muhammad Waqas 
Abid Shaikh, and Nazish Shahid. 2014. “Risk Factors of Birth Asphyxia. Italian J of Pediatrics. DOI 10.1186/
s13052-014-0094-2

Bhatt DR, White R, Martin G, Van Marter LJ, Finer N, Golsmith JP, Ramos C, Kukreja S, and Ramanathan R. 2007. 
‘’Transitional hypothermia in preterm newborns.” Journal of Perinatology 27, S45–S47. doi:10.1038/
sj.jp.7211842

Deshmukh J.S., Motghare D.D., Zodpey S.P., and Wadhva S.K. 1998. “Low Birth Weight and Associated Maternal 
Factors in an Urban Area.” Indian Pediatrics 35: 33-36.

Dilenge, Marie-Emmanuelle, Annette Majnemer, and Michael I. Shevell. 2001. “Long-term Developmental Outcome 
of Asphyxiated Term Neonates.” J Child Neurol 16 (11): 781-92.

Engmann C, Garces A, Jehan I, Ditekemena J, Phiri M, Mazariegos M, Chomba E, Pasha O, Tshefu A, McClure EM, 
Thorsten V, Chakraborty H, Goldenberg RL, Bose C, Carlo WA, and Wright LL. 2012. “Causes of Community 
Stillbirths and Early Neonatal Deaths in Low-Income Countries Using Verbal Autopsy: An International, 
Multicenter Study.” J Perinatol 32 (8): 585–592. doi:10.1038/jp.2011.154

Haider, Batool Azra, and Zulfiqar A. Bhutta. 2006. “Birth Asphyxia in Developing Countries: Current Status and 
Public Health Implications.” Curr Probl Pediatr Adolesc Health Care 6: 178-18.

Kang, Gavrielle, Jia Yi Lim, Anita Sugam Kale, and Le Ye Lee. 2015. “Adverse Effects of Young Maternal Age on 
Neonatal Outcomes.” Singapore Med J 56 (3): 157-163. doi: 10.11622/smedj.2014194.

Kumar V, Shearer J.C , Kumar A, and Darmstadt GL. 2009. “Neonatal Hypothermia in Low Resource Settings: A 
Review. Journal of Perinatology 29: 401–412. doi:10.1038/jp.2008.233

Laptook, Abbot R., Walid Salhab, and Brinda Bhaskar. 2007. “Admission Temperature of Low Birth Weight Infants: 
Predictors and Associated Morbidities.” Pediatrics 119 (3): e643–9. DOI:http://dx.doi.org/10.1542/peds.2006-
0943. [PubMed]

Lawn, Joy E., Katarzyna Wilczynska-Ketende, and Simon N. Cousens. 2006. “Estimating the causes of 4 million 
neonatal deaths in the year 2000”. International Journal of Epidemiology 35: 706–718 doi:10.1093/ije/dyl043.

Lawn, Joy E., Kate Kerber, Christabel Enweronu-Laryea, and Simon Cousens. 2010. “3.6 million neonatal deaths 
– What is Progressing and What is Not.” In Seminars in Perinatology 34 (6): 371-386. DOI: http://dx.doi.
org/10.1053/j.semperi.2010.09.011

Lawn, Joy E., Simon Cousens, Jelka Zupan, and Lancet Neonatal Survival Steering Team. 2005. “4 million neonatal 
deaths: When? Where? Why?.” The Lancet 365 (9462): 891 – 900.

Lee, Anne CC, Luke C. Mullany, James M. Tielsch, Joanne Katz, Subarna K. Khatry, Steven C. LeClerq, Ramesh K. 
Adhikari, Shardaram R. Shrestha, and Gary L. Darmstadt. 2008. “Risk Factors for Neonatal Mortality due to 
Birth Asphyxia in Southern Nepal: A Prospective, Community-Based Cohort Study.” Pediatrics 121 (5): e1381-

ISBN: 978-979-9394-43-9



61The 1st International Conference on Global Health

90. doi: 10.1542/peds.2007-1966.
Ministry of Health, National Institute of Health Research and Development. 2013. “National Report on Basic Health 

Research, Riskesdas. Jakarta: Indonesian MOH.
Pitsawong, Chayasak, and Prisana Panichkul. 2011. “Risk Factors Associated with Birth Asphyxia in Phramongkutklao 

Hospital.” Thai Journal of Obstetrics and Gynaecology 19: 165-171.
Statistics Indonesia (Badan Pusat Statistik—BPS). 2013. Indonesia Demographic and Health Survey 2012. Jakarta: 

BPS, BKKBN, Kemenkes, and ICF International.
Titaley, Christiana R., Michael J. Dibley, Kingsley Agho, Christine L. Roberts, and John Hall. 2008. “Determinants of 

Neonatal Mortality in Indonesia.” BMC Public Health 8: 232. doi:10.1186/1471-2458-8-232

ISBN: 978-979-9394-43-9



62 Proceeding Book

Characteristics of Obstetric Near-miss Cases in Indonesia
Asri Adisasmita1, Trisari Anggondowati2

1Department of Epidemiology, Faculty of Public Health Universitas Indonesia, Depok, Indonesia
2Center for Family Welfare, Universitas Indonesia, Depok, Indonesia

Correspondence author: aadisasmita@gmail.com

Maternal mortality remains a public health burden. However, studies on maternal death are mostly challenged 
by the difficulty in ‘capturing’ the cases, which could largely be missed by the health system. Obstetric near-
miss, which refers to survived woman who went through life-threatening complications, has been suggested 
to complement maternal death investigation. The present study is a retrospective analysis aimed to describe 
the characteristics of obstetric near-miss. Data on obstetric admissions in 2005-2006 were collected from two 
public hospitals in Indonesia (n=1.840). We identified 378 obstetric near-misses; 67% of them had suffered 
the life-threatening conditions when arrived at the hospitals. The majority of the near-miss cases were from 
rural/remote areas (65.8%), and more than half were beneficiaries of insurance for the poor (56.6%). More 
than one-third of the cases were aided by traditional-birth-attendants before arriving at the hospital (38.6%). 
Women living in rural/remote areas and those of low socio-economic were disproportionately affected by 
the maternal health problem. The study indicates that delay in seeking care may largely contribute to near-
miss cases. Characteristics of the near-miss cases were consistent with those of maternal deaths in general, 
suggesting near-miss is appropriate to serve as a proxy of maternal death.

Keywords: Obstetric near-miss; maternal health; maternal death

INTRODUCTION 

Maternal health remains a significant public health issue in most developing countries. Despite the reduction of 
maternal mortality ratio by nearly half in the developing regions (United Nations 2015), hundreds of women die 
every day from pregnancy and childbirth-related complications (World Health Organization 2015). This situation 
calls for continuous targeted interventions, which need to be based on a well-established understanding about 
factors contributing to the deaths. However, investigation of maternal death is mostly challenged by the large 
sample size and difficulty to ‘capture’ the death cases, especially when many of the deaths occur in the community, 
as is the case for Indonesia. To overcome this problem, obstetric near-miss, referred as women who nearly died 
but survived obstetric-related complications (World Health Organization 2011), has been suggested to complement 
maternal death investigation. It is considered that the near-miss cases go through a similar pathway of maternal 
complications as the maternal death cases. The fact that they survived implies much can be learned from the near-
miss cases. Also, the incidence of near-miss is higher than the maternal deaths, allowing for more robust analysis. 
It is estimated that in addition to 529,000 maternal deaths worldwide, 1.4 million of them survived life-threatening 
complications (so called obstetric near-miss) (Filippi et al. 2006; Pattinson, and Gulmezoglu 2004). At the facility 
level, an investigation on obstetric near-miss could serve as a tool to measure the quality of obstetric care and 
inform the need for healthcare resource (Chhabra 2014). Despite the growing interest of research in obstetric near-
miss, such study in Indonesia is very limited. The present study described the characteristics of obstetric near-miss 
in two public hospitals in Indonesia.  

METHOD 

The present study is a descriptive analysis using data on obstetric-related inpatient admissions between 2005 
and 2006 in two public hospitals in Serang and Pandeglang District of Indonesia. At the time of the study, the two 
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hospitals are the main referral hospitals in the study districts. We analyzed secondary data originally collected 
by a parent study funded through the Initiative for Maternal Mortality Programme Assessment (Immpact) project 
(Adisasmita et al. 2008). In the parent-study, data were collected prospectively through medical chart extraction, as 
well as patient registers from all wards, included delivery ward, obstetric ward, surgery, and Intensive Care Unit, and 
non-obstetric wards.

In brief, near-miss cases were defined as cases of life-threatening complications in women admitted during 
pregnancy, labor or postpartum who survived (Mantel et al. 1998). The criteria to define the near-miss were based 
on organ dysfunction, using clinical criteria related to specific disease entities as well as management criteria. 
In the parent study, final criteria for near-miss were determined through expert panel workshops incorporating 
obstetricians, midwives and epidemiologists from Indonesia (including the two districts where the study was 
conducted) and the United Kingdom. Detailed criteria of the near-miss have been described elsewhere (Adisasmita 
et al. 2008). 

Descriptive statistics were used to describe the characteristics of near-miss cases. Comparisons between near-miss 
and non-near-miss, as well as maternal death cases, were done using a chi-square test with significance level at 
0.05. Ethical approval was obtained by the parent study from the ethic committee of the Universitas Indonesia prior 
to field work. 

RESULTS 

A total of 1840 obstetric-related hospitalizations were identified between 2005 and 2006 in the study hospitals. 
Thirty-four of the women died (1.8%). Out of the 1806 women who survived, 378 met the criteria of near-miss (21%). 
Information about the timing when the life-threatening complications occurred in respect to hospital admission 
was available for 348 patients. Based on the information, we classified the near-miss cases in to ‘at admission’ and 
‘after admission.’ The majority of the near-miss cases (67.2%) were near-miss at admission, which implies that the 
women had suffered life-threatening conditions when arrived at the hospital. 

Table 1 describes the characteristics of the study subjects and comparison between those who were near-misses 
and those who were not. Characteristics of the near-miss cases were significantly different with non-near-miss cases 
(p<0.05). A higher proportion of the near-miss cases were at the age range considered at high risk for pregnancy 
outcomes, i.e. less than 20 years (7.1%) and older than 35 years (18.3%), compared to the non-near-miss cases (4.3% 
and 14.5%, respectively). More than half of the women in the near-miss group (56.6%) were beneficiaries of insurance 
for the poor, which was about twice the proportion in the non-near-miss group (28.8%). Among women whose 
detailed address was recorded in the medical chart, the proportion of women who lived in either rural or remote 
areas was substantially higher in the near-miss group (65.8%) than the non-near-miss (49.2%). However, this finding 
should be interpreted with caution considering that nearly a quarter of the study subjects did not have information 
about their residence or the information was insufficient to define urban/rural classification. With respect to the 
obstetric history, a higher proportion of grand multipara was found among near-miss (23.9%) than non-near-miss 
(12.6%). About 21% of the near-miss cases were admitted to the hospital after childbirth (post-partum) while this 
proportion was only 5.3% in the non-near-miss. The proportion of women in the near-miss group who were aided 
by a traditional birth attendant (TBA) before being referred to the hospital (38.6%) was nearly double than the non-
near-miss group (19.9%).       
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Table 1. 
Patients’ characteristics by near-miss status

Characteristics Total women who 
survived (n=1806)

Near-miss status
p value

Near-miss (n=378) Non near-miss (n=1428)

Age

0.009
<20 years 88 (4.9) 27 (7.1) 61 (4.3) 

20 - 35 years 1442 (79.8) 282 (74.6) 1160 (81.2) 

>35 years 276 (15.3) 69 (18.3) 207 (14.5)

Payment method

<0.001

Insurance for 
government-
employees /private 
insurance

170 (9.4) 32 (8.5) 138 (10.1)

Insurance for the poor 604 (33.4) 213 (56.6) 391 (28.8)

Self-pay 962 (53.3) 131 (34.8) 831 (61.1)

Missing 70 (3.9)

Residence

<0.001

Urban 665 (36.8) 115 (34.1) 550 (50.7)

Rural 636 (35.2) 175 (51.9) 461 (42.5)

Remote 120 (6.6) 47 (13.9) 73 (6.7)

Missing 385 (21.3)

Parity

<0.001

Nulliparous 668 (37.0) 93 (25.8) 575 (43.1)

Parity 1 – 3 773 (42.8) 181 (50.3) 592 (44.3)

Grand multipara (>=4) 254 (14.1) 86 (23.9) 168 (12.6)

Missing 111 (6.1)

Pregnancy status when admitted to the hospital

<0.001

Trimester 1-2 406 (22.5) 95 (25.1) 311 (21.9)

Trimester 3 301 (16.7) 76 (20.1) 225 (15.9)

In labour 934 (51.7) 126 (33.3) 808 (56.9)

Post-partum 156 (8.6) 81 (21.4) 75 (5.3)

Missing 9 (0.5)

Aided by traditional birth attendant prior hospitalization

<0.001
Yes 359 (19.9) 124 (38.6) 235 (19.9)

No 1144 (63.3) 197 (61.4) 947 (80.1)

Missing 303 (16.8)

Complications*

Ante-partum 
hemorrhage (APH) 157 (8.7) 69 (18.3) 88 (6.2) <0.001

Post-partum 
hemorrhage (PPH) 141 (7.8) 106 (28.0) 35 (2.5) <0.001

Hypertensive disorder 
in pregnancy (HDP) 193 (10.7) 86 (22.8) 107 (7.5) <0.001
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Non-obstetric 
complication 80 (4.4) 61 (16.1) 19 (1.3) <0.001

Method of delivery** n=1145 n=960 n=185 <0.001

Normal without 
instrument 525 (45.9) 65 (35.1)  460 (48.0)

Per vaginam with 
instrument 273 (23.8) 34 (18.4) 239 (24.9)

C-section 346 (30.2) 86 (46.5) 260 (27.1)

Missing 1 (0.1)
*non-mutually exclusive; the chi-square test results compared patients with and without the individual complication

**among women who had delivery in the study hospitals

Comparison of patients’ characteristics between near-miss and maternal death cases showed non-significant 
differences (p>0.05), except for non-obstetric complication, as presented in Table 2. The proportion of women 
experiencing non-obstetric complication was substantially higher in maternal death group (52.9%), than near-miss 
(16.1%). The proportions of near-miss cases who were beneficiaries of insurance for the poor, who lived in non-
urban areas, or who were nulliparous relatively mimicked the maternal death cases. 

Table 2. 
Characteristics of the near-miss and maternal death cases

Characteristics Near-miss (n=378) Maternal death (n=34) p value

Age

0.260
<20 years 27 (7.1) 4 (11.8)

20 - 35 years 282 (74.6) 21 (61.8)

>35 years 69 (18.3) 9 (26.5)

Payment method

0.459
Insurance for government-employees /
private insurance 31 (8.5) 1 (2.9)

Insurance for the poor 213 (56.6) 19 (55.9)

Self-pay 131 (34.8) 14 (41.2)

Residence

0.400
Urban 115 (34.1) 6 (30.0)

Rural 175 (51.9) 13 (65.0)

Remote 47 (13.9) 1 (5.0)

Parity

0.607
Nulliparous 181 (50.3) 13 (46.4)

Parity 1 – 3 93 (25.8) 6 (21.4)

Grand multipara (>=4) 86 (23.9) 9 (32.2)

Pregnancy status when admitted to the hospital

0.134

Trimester 1-2 95 (25.1) 6 (18.2)

Trimester 3 76 (20.1) 3 (9.1)

In labour 126 (33.3) 12 (36.4)

Post-partum 81 (21.4) 12 (36.4)

Aided by TBA prior hospitalization 124 (38.6) 14 (48.3) 0.309
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Complications*

Ante-partum hemorrhage (APH) 69 (18.3) 5 (14.7) 0.606

Post-partum hemorrhage (PPH) 106 (28.0) 5 (14.7) 0.093

Hypertensive disorder in pregnancy (HDP) 86 (22.8) 8 (23.5) 0.918

Non-obstetric complication 61 (16.1) 18 (52.9) <0.001
*non-mutually exclusive; the chi-square test results compared patients with and without the individual complication

DISCUSSION

Obstetric near-miss has emerged as one of the quality of care measures in obstetric care (World Health Organization 
2011; Pattinson, and Gulmezoglu 2004; Chhabra 2014). Given the pathway of near-miss and maternal death are 
similar, review on near-miss has been suggested to complement maternal death investigation, especially in the 
developing countries where many maternal deaths are not captured by the health system (Pattinson and Hall 2003). 
The present study described the characteristics of obstetric near-miss and compared them with those of maternal 
death cases in Indonesia setting, where research in this field is limited. 

During the 2-years period reviewed, the obstetric near-miss to maternal death ratio was 11:1. This ratio is somewhat 
higher than what have been found in previous studies in developing countries. A study in Mozambique that classified 
near-miss based on the clinical diagnoses found a near-miss to maternal death ratio of 8:1, while another study 
in India that used WHO criteria found a ratio of 6:1 (David et al. 2014; Ps et al. 2013). The difference could indicate a 
better quality of care in our study setting or merely affected by differences in the near-miss criteria. As mentioned 
earlier, our study used the criteria that were refined through an expert panel and accommodate the local context 
(Adisasmita et al. 2008).  

To some extent, our study confirmed the similarities of patients’ characteristics between near-miss and maternal 
death cases in general. The findings indicate that women who were at the high-risk age for pregnancy, grand 
multipara, lived in rural/remote areas, and of marginalized socio-economic are more likely to experience near-miss. 
Consistent with other studies, we found that hemorrhage and hypertensive disorder of pregnancy are common 
among near-miss cases (Ps et al. 2013; Kaye et al. 2003; Oladapo et al. 2005). Although direct comparison between 
near-miss and maternal death cases in this study show non-significant differences statistically, a few characteristics 
are somewhat different. For instance, the proportion of PPH is substantially higher in the near-miss group, while the 
proportion of non-obstetric complication is higher in maternal death cases. However, this direct comparison should 
be interpreted with caution given the maternal death cases captured in this study do not represent the overall 
maternal death in this setting (Qomariyah et al. 2009). 

The fact that majority of the near-miss cases arrived at the hospitals with life-threatening conditions (‘near-miss 
at admission’) suggests a delay in reaching care. Barriers to accessing care, such as cost and distance, have been 
known to cause such delay (Ronsmans, Graham, and Lancet Maternal Survival Series steering group 2006). However, 
this study also highlights the fact that a large number of women who experienced near-miss sought care from the 
traditional birth attendant before being referred to the hospital. Such practice not only could prolong the delay in 
seeking health care, but could also contribute to the severity of the complications, causing the women to arrive at 
hospitals in a poor health state. On the other hand, the ‘near-miss after admission’ cases (24.9%), implying the life-
threatening conditions were developed during hospitalization, provides useful insight on the status of health care 
quality in the study hospital. 

This study adds to the evidence on the usefulness of obstetric near-miss review to identify maternal health 
problems. The main strength of this study was in the comprehensive review of medical chart and registries from 
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multiple wards done by the parent study team. Despite the attempts made by the parent study team, a few variables 
remain to have a large missing data, such as residence and TBA aid, which limit the study interpretation. In addition, 
the study was conducted in time when universal health coverage for obstetric care has not been implemented in 
the country. Thus, barriers associated with cost may have been reduced, and health care seeking behavior may 
have improved gradually since the implementation of the new nationwide health insurance scheme. However, we 
strongly believe that the results remain relevant because studies conducted in more recent years still indicate 
problems in utilization of the improved health insurance scheme (Achadi et al. 2014).

CONCLUSION 

This study provides significant information about characteristics of near-miss cases that are useful to identify 
maternal health problems. Delay in seeking care contributes largely to the incidence of near-miss, suggesting 
improvement in access to care remain pivotal to address the problem. This study also highlights the opportunity of 
improving the quality of obstetric care through a review of near-miss. Hospitals could use the near-miss to maternal 
death ratio to routinely monitor their quality. Future studies should focus on testing the feasibility of routine facility-
based near-miss review.  
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This study describes the child’s self acceptance in Moslem family single mother in a phase of adjustment 
to life changes experienced.This study used qualitative methods which take 15 subjects who live in Aceh, 
NTB, Bandung, Depok, Bogor, Jakarta, Bekasi and Tangerang. Data collected by in-depth interviews to explore 
more comprehensive data.The results of this study indicate that self-acceptance to children from families 
of Moslemsingle mother influenced by factors of maternal education and the environment. The concept of 
self-acceptance is also established with the passage of time associated with the healing process of trauma 
and recollecting the events of separation of their parents, either due to death or divorce. In addition, the 
reception themselves greatly affect the process of achieving the ideals in which they can be more focused to 
achieve it.

Keywords: self-acceptance; a single mother Moslem

INTRODUCTION 

Every human being must undergo a change in their lives, including in the realm of the family. The ideal family 
structure consisting of father, mother and child, but some people at times may change due to factors of divorce or 
death of spouse. These changes make the structure of the family are intact and the parents referred to as a single 
mother or a single father. In addition there are also the parents of children who experience a change in their lives 
and provide a wide range of impact in the field of psychosocial and biological, it occurs in both children and adults.
Generally, single parent women will feel more nervous about the future. Gottman and DeClaire (1998) also revealed 
a similar, single parent that generally women trapped in poverty, vulnerable to discriminatory treatment of society, 
and vulnerable to abuse and exploitation. One of  the impact of a single parent will also be felt by children as a 
family member. Generally, children from single parent families susceptible to depression or psychological pressure 
so that if it can not be overcome with good will cause a prolonged conflict in the family and require time to adjust 
life changes differenlty . Some opinions say that most children feel the tragedy of his divorced parents. 

This study focused on children of single mother in Moslem family who are able to find self-acceptance of himself 
and sustain from life changes. There has been several previous studies which linked to self-acceptance. First, a 
study about subjective well being of children from divorced parents who found that one of the subject indicating a 
high level of subjective well-being after his parents divorced, this is because a child’s acceptance of the conditions 
divorced parents. This acceptance directing children from divorced families to have a sense of positive and life 
satisfaction (Dewi and Utami, 2008). Second, a study about self-acceptance on teenagers of divorced parents. This 
qualitative study describes how adolescents aged 12-15 years have a picture of self-acceptance to the divorce of 
their parents. The results of this study are of self-acceptance to make teens understand that divorce is happened 
for the behalf of their parents (Nender, Widyawati and Savitri, 2013).

Self-acceptance focusing on positive feelings of a person in the absence of specific requirements that make it 
difficult to accept the person as a whole. According to Rogers (1961) and Hurlock (1988) someone who gets sincere 
acceptance of others will help the individual to function optimally in their lives. Hurlock (1974) says that self-
acceptance is the extent to which an individual is able to realize its personality characteristics and are willing to 
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live with those characteristics. Self-acceptance is a basic foundation of how an individual to live his life which the 
center is the individual’s self-concept. The acquisition itself as one key factor contributing to the happiness of the 
individual so that he can have a good adjustment.

Based on these descriptions, this study addresses the main question mentioned earliner: “How is a presentment of 
children’s self-acceptance in Moslem single mother families?” Thus, the researcher wanted to see a representation 
self-acceptance of children single mother from Moslem families who is able to adapt itself so that they can face 
significant changes in her life and is able to remain the maximum time span effectively.
 

METHOD 

This study uses qualitative approach (field study) to explore deeper meaning and describe of phenomena, 
background, and the potential of the subjects. The design of this study does not mechanistic, but developed after 
investigators enter the study object. Data collection techniques based on two things: field study and literature 
review. Subjects numbered fifteen of children from Moslem single mother and selected by purposive. The field 
study finished by in-depth interview and observations. Meanwhile, literature review finished by collected data from 
books, journals, articles, and other written data related to subject matter.

The in-depth interview submitted in an open and unstructured pattern. Unstructured interview is relevant because it 
allows interviewees to define themselves and their surroundings or to use his terms alone on a culture and tradition 
that they profess (Mulyana, 2002). The interview questions are composed by the indicators of self-acceptance 
according to theory, although questions can be developed in accordance with the answers to the subjects. Most 
interviews were conducted using a recorder with the permission of the subject to avoid mistakes in citing any 
statements made. Furthermore, we did observations by seeing or observing subjects to examine circumstances on 
the ground directly. 

Data analysis procedures used in this study followed the analysis stage of phenomenological study which are 
transcribing the interview recordings of subjects into written form;doing bracketing (epoche) which reads all 
data without any intervention to look at the facts; do horizonalization (the inventory statements relevant to the 
essentials topic using a matrix based on the instrument); do the stage of ‘cluster of meaning’(explore and analyze 
the connection between the indicators with the deepest meaning); the last, doing description of the essence to 
integrate the themes into a narrative description.

RESULTS 

This study conveyed by 15 children of a single mother with an age range and diverse education. Gender consists 
of 4 men and 11 women, five of them are the children of the divorce and the rest was because of death of spouse. 
Self-acceptance is defined as the manner of someone who is satisfied with themselves, a quality of their own as 
well as talents. On the other hand, they also acknowledges the limitations they had. Recognition and satisfaction 
of self lead to bring a sense of pride and also grateful. This is what is found on the subjects of the study we 
encounteredalthough they need time to understand for what happened. 

Some of subjects admit that their did not remember details of events that befell their parents, whether it’s his 
father died or divorced, because it happened when they were little. Basically for the subject who experienced the 
event as a child, a father figure was a blur to them. Nevertheless feelings of shame and sad because being ridiculed 
due to had no father is felt. They seem to be trying to look forward rather than considering the event that definitely 
leaves grief and pain. Futhermore for subjects who have their experience as adult, it can be concluded that the 
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subject inevitably accept that the conditions of his/her family to be different. Although there’s a moment their feel 
depressed, they still perform variety of ways to find comfortable conditions for them and have something to achieve 
about.

In general, self-acceptance condition on the subject of our research as the son of a single mom or single mothers 
are, as follows:
1. Sadness and other negative feelings due to the absence of a father figure, often appear but temporary.
2. The ability to manage emotions and good parenting can make children learn to recognize the concept itself, and

to accept himself.
3. The role of the mother as a single parent figure is close to the child, the child will make his directing destination

for happy mother. While the conditions of single mothers also can improve the relationship with the child who
was less harmonious.

4. The stability of the concept of self-acceptance of children is also supported by environmental conditions that
accepts them unconditionally. Instead discomfort of treatment environments make children remember it as a
different form of treatment, although the good environmental intentions.

5. The central figure in building the character of the child, including the issue of self-acceptance, in the absence of
a father figure, is in the mother, and are not replaced by another figure (grandmother, grandfather, teacher, etc.)

DISCUSSION

A presentment of children’s self-acceptance from Moslem single mother families influenced by factors of maternal 
education and the environment.  The researcher try to provide an interpretation on findings using the self-acceptance 
theory. We found that most of subjects try to to accept what has passed although it is very difficult. Some of subjects 
told that when they were little, they did not dare to ask their mother about what happened in their family. One 
subject, AZ from Aceh, mostly feeling sad when seeing other childrens who describe about their father was the first 
love for them which she never felt it in her entire life.

Depression feeling experienced by subject CR from Aceh, because she was distinguished from her friends who 
come from a normal family, even though the distinction means glorified. She also think about the absence of her 
father whether she married someday. While subject MRR and SA told that they felt sad and different from other 
children. It is almost as echoed by NK from Jakarta, who felt the concerns of the mother if she was married, where 
mother forbids her father to attend. Most of subjects was accepted in their environment, however, sometimes the 
environment is also differentiate them consciously. Nontheless AZ feel happy, because with a banquet for orphans 
that she was not alone, he could meet with other fellow orphans and grateful.

Most of subjects lived with their mother who work outside, or doing home business, unless one of subject who 
being a housewive without any jobs. Subjects feel comfortable staying with her mother, even one of our subjects 
who still 5 years old admitted that she more happy to stay with her mother. Mother remains the main place in their 
life, this obviously makes them experience different conditions with the children of a normal family. 

The subjects also has good social interactions with the environment. They keep doing other activities as usual, 
including school and play, which turned out to be his achievements nor decreased. They still can work and reach 
achievements in their own ways with high spirit, such as subject UK from Bandung, SY from Lombok, F from 
Lombok, subject SA also subject H who is still a little child. They busy applying for work, also has some trophies of 
achievement. It makes they feel ‘accepted’, and received positive views of others as valuable and are not concerned 
about the condition, behavior, or feeling behind as Rogers (1961) stated. The subjects also has the good habits which 
are making them proud, like to be disciplined, helping people and also helping their mother. 
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Furthermore, their mother is a role model in their life. F add the figure of leader and MRR add as teacher, while 
SBK and D prefer to idolized artist on sincerity in achieving their future goals. NK choose idolized uncle, who he 
considered to be successful in a career without much talk, even if the household’s own uncle aground. Most subject 
to admit parenting good mothers, where mothers tend to liberate their future goals, not overbearing, more attention 
than a father figure, teaches self-reliance, and more fun to be a place to vent. However proven, good parenting will 
lead children to become individuals who are mature and of good character in adolescence and adult life.

Generally, they understanding themselves as children who has no father although some of them has feeling of 
sadness, loss, angriness and disappointed sometimes. But then, they finally realized that in the reality, that is what 
they have to accept, to received. Furthermore, they have positive feelings in the absence of specific requirements 
that make it difficult to accept the person as a whole, they built their self-acceptance. Thus, our subjects know a 
basic foundation of how they living their life which the center is their individual’s self-concept. 

CONCLUSION 

The concept of self-acceptance to children from families of Moslemsingle mother greatly influenced by the factors of 
education of the mother and the environment. In addition, the concept of self-acceptance is also formed over time, 
which occurs the process of healing trauma and remembrance of the events of separation of their parents, either 
because of death or divorce. Acceptance themselves significantly affect the process of achieving their aspirations, 
where they can be more focused to achieve it.
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Pulmonary tuberculosis (TB) is an infectious pulmonary infectious disease that still needs combat in the world, 
including Indonesia. TB disease symptoms will affect the client’s TB physical abilities and social relations in 
society. Furthermore, several effects of treatment such as nausea, vomiting, pain on extremities will worsen 
the health status of pulmonary TB clients. It will influence the clients’ quality of life, the health aspects of 
physical, psychological, social relationships, and environment. Various studies suggest that TB clients had 
impaired movement/mobility, activity, employment, increasing level of stress, and affect social relationships. 
A nursing intervention such as coaching needs to guide TB clients to manage their health problem. This 
study aims to determine the effect of coaching on quality of life for pulmonary tuberculosis clients. This 
research applied a quasi-experimental design with a control group with 62 pulmonary TB clients as samples. 
The intervention and control groups consisted of 31 persons in each group. The sampling technique was 
purposive sampling. The results showed that coaching has a significant effect to improve quality of life within 
pulmonary tuberculosis clients (p = 0.000). It is recommended to provide coaching as nursing intervention to 
improve pulmonary tuberculosis clients’ quality of life.

Keywords: coaching; pulmonary tuberculosis;  quality of life

INTRODUCTION 

Pulmonary tuberculosis/pulmonary TB is one pulmonary infectious diseases, which is still a concern to many states 
in the world, including Indonesia. Southeast Asia and the Western Pacific region are regions with high TB cases. 
Some 58% of new cases reported globally and approximately 80% of TB cases occurred in 22 countries. Six countries 
that stand out as having the highest number of incident cases of TB in 2014 were India, Indonesia, Nigeria, Pakistan, 
the People’s Republic of China and South Africa. WHO (2014) shows that Indonesia was in the 4th rank of TB cases in 
the world with as many as 460,000 cases of TB incidence and prevalence reached 680,000 cases, while tuberculosis 
deaths by 25 per 100,000 population per year. Five provinces with the highest pulmonary TB are West Java (0.7%), 
Papua (0.6%), Jakarta (0.6%), Gorontalo (0.5%), and Banten (0.4%) (Riskesdas , 2013). 

A person who diagnosed with TB will show symptoms such as: cough with phlegm continuously sometimes 
accompanied by blood, weight loss, weakness, chest pain, and fever and night sweats. It will affect the quality of 
life of people with TB, either on the physical, psychological, and social relations in the community. Mohammed, 
et.al (2015), showed that 50% (n = 425) of pulmonary TB clients say that the disease affects the movement/mobility, 
especially for long distances, and 50% of pulmonary TB clients with depression that affect their work. 

TB control strategy has been carried out and focused on medication management by killing the bacteria causing the 
infection. Various effects of treatment experienced by TB patients such as nausea, vomiting, pain in the extremities 
will worsen the condition of TB clients then also affects the quality of life. Many studies suggest that TB clients 
impaired movement/mobility, activity, employment, increase the level of stress, and affect social relationships.
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A substantial impact was felt due to TB symptoms needs a nursing intervention that can be provided by community 
nurses. TB clients need to be empowered to conquer the disease. Coaching is one of nursing intervention that 
classified as a form of empowerment. Coaching needs to be given to TB clients.

METHOD 

This research applied a quasi-experimental design with before-after nonequivalent group design that consists of 
two groups: intervention and control. The population were pulmonary TB clients that are still undergoing treatment 
in health centers (Rangkasbitung and Malingping). TB clients in Malingping health centre become intervention 
group. The sample was calculated by using the different hypothesis test formula 2 mean. The number of samples 
of each group were 31 clients TB. The sampling technique was purposive sampling. WHO instrument was applied to 
measure the quality of life. Paired t test used to determine the differences between the mean scores of quality of life 
before and after the intervention, either the intervention group or the control group. Then, the difference of quality 
of life between the intervention and control groups measured by independent t-test.  

RESULTS 

The mean score of quality of life before coaching intervention was 50.31 and after coaching intervention has risen 
62.39. In the control group, the mean quality of life scores before the intervention group received the intervention 
was 55.28 and after the intervention becomes 53.79. 

Table 1.
 Distribution of Quality of Life Scores Mean pulmonary TB Clients Before and After Intervention on intervention 

and control group (n = 62)

Quality of life Group Mean SD p value

Before 
Intervension 50,31 8,73

0,000
Control 55,28 10,11

After  
Intervension 62,79 8,05

Control 53,79 9,73

Table 1 showed that the quality of life scores after being given a coaching intervention increased compared with the 
prior coaching (p <0.05).

Table 2. 
Quality of Life Between Clients pulmonary TB intervention group and control group (n = 62)

Variabel Group Mean SD p value

Quality of life
Intervension 62,39 8,05

0,000
Control 53,79 9,73

Table 2 described mean score of respondents’ quality of life after being given coaching in the intervention group 
at 62.39. While the mean score in the control group were not given coaching was 53.79.  Independent t test showed 
p = 0.000. There is a significant difference for the quality of life scores after coaching intervention between the 
intervention group and the control group (p <0.05).
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DISCUSSION

Coaching intervention in this study was conducted in three sessions. The intervention was provided in groups, 
where each group consists of 6 TB clients. At the first session, researcher built trust relationship to clients and 
learn about the changes experienced after suffering from TB. At this session, the researcher along with TB clients 
created rules in the implementation of coaching. Then, researchers led respondents experience to identify any gaps 
between what happened and felt after suffering from TB to what is desired. After that the researcher discussed 
what can be done by TB clients to maximize their quality of life and gave a guide for clients to identify the outcomes 
expected from these. The researcher also provide health education related nutrition, rest, medication and physical 
activity. The respondents showed anthusiasm and good response to the explanation given. Finally, the respondents 
were asked to give their commitment to some activities that have been agreed independently to improve their 
quality of life.

Statistical analysis showed that the mean scores in quality of life before and after intervention were increased in 
intervention group. It can be caused by health education which were given to intervention group. Health education 
can improve the quality of life despite being sick with TB. Coaching, then, facilitate clients in achieving health goals 
expected. Besides that, coaching can improve a person’s ability to achieve a change. Increasing scores on quality of 
life in post test may due to treatment period that TB clients have. In accordance to Balgude and Sontakke (2012) that 
TB treatment will impact on the quality of life of TB clients. Similar to Atif et.al (2014) that TB treatment significantly 
improves quality of life. 

CONCLUSION 

TB clients who diagnosed by TB and undergo the treatment needed assistance to maintain and improve their health 
status. This is due to TB can impact the health of TB clients, physically, psychologically and social relationship. The 
treatment undertaken by clients TB may cause poor physical condition. Therefore, TB clients need to be empowered. 
Coaching intervention, is one kind of intervention in the community that able to empower TB clients to improve the 
quality of life during treatment of TB.
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HIV control activities in Bali are vertically organised, lack of integration at its point of delivery and are 
heavily reliant on funding from donors. Bali is currently developing an ‘exit strategy’ from donor funding, 
emphasising on integration policy. This study explored strategies to enable integration of HIV services into 
existing health programs in Bali.  A policy analysis was completed using a qualitative design. Policy documents 
were analysed to identify components of overarching frameworks relevant to integration. In-depth interviews 
were conducted with 10 respondents to explore the perspectives of policy makers. Barriers to integration 
included lack of infrastructure and funding arrangements, lack of program linkages at CHC, lack of inter-
sectoral linkages, high turnover and rotation of staff, lack of skills and training, lack of incentives program for 
increased workload and lack of community awareness about HIV services availability at CHC. Several steps 
need to be taken to enable implementation of integration. HIV funding should be pooled at health office and 
distributed based on CHC capacity and need. Training should be conducted with CHC staff to promote HIV 
services as core business and encourage program cross-linking. Partnerships should be formed between CHC 
and lay counsellors to raise awareness of CHC services.

Keywords: HIV/AIDS, integration, policy, community health centre, Puskesmas, barriers, health system 
strengthening

INTRODUCTION 

Even though the HIV prevalence in Indonesia is considered to be low; in Bali this has advanced from a classification 
of low prevalence to concentrated epidemic in four years (2000 to 2004). Bali is now an area with the third highest 
prevalence of HIV in Indonesia after the provinces of Papua and West Papua (Ministry of Health of Indonesia, 
2011; Bali AIDS Control Commission, 2010). From all PLWHA in Bali, 17.6% are married women with no history of 
sex work (Bali AIDS Control Commission, 2010). The majority of HIV services in Bali are vertically organised and 
delivered separately from existing healthcare programs at Puskesmas (community health centres). Several studies 
in developing countries maintain that a vertical approach to policy implementation can fragment services, reduce 
service utilisation, increase program duplication and decrease efficiency (Dudley and Garner, 2011; Ruxin et al., 2005; 
Doyle, 2006).  This approach may have been selected because it is more responsive and easier to directly measure 
short term outcomes – attributes often required by international donor agencies. In fact, almost 80% of HIV control 
activities in Bali are derived from international funding. 

An integration of HIV services into Puskesmas may be more appropriate for Bali Province in the current environment. 
Firstly, international donors have recently announced a significant reduction in HIV funding for Indonesia including 
Bali Province. Secondly, the changing of epidemiological profile requires the governments to consider an appropriate 
response to target general populations rather than focusing on the high risk groups only. These contexts need 
to be included when developing the next policy development. Studies in developing countries have concluded 
that a health system strengthening (HSS) approach to HIV control offers greater financial efficiency and long-term 
sustainability than a vertical approach (WHO, 2008; Walton et al., 2004; Ruxin et al., 2005; Pfeiffer et al., 2010; Kennedy 
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et al., 2010; Church and Mayhew, 2010; Schwartlander et al., 2011). Other benefits of integrating HIV services into 
primary healthcare systems include improved coverage and access to services (Pfeiffer et al., 2010; WHO/UNAIDS, 
2009), reduced HIV-related stigma (Walton et al., 2004; Kennedy et al., 2010; Church and Mayhew, 2010) and increased 
service utilisation (Dudley and Garner, 2011). 

Even though several policy documents and sound evidence have recommended the integration strategy into the 
primary healthcare to promote efficiency and long term sustainability, the acceleration of this strategy in Bali 
Province is still very slow. Policy documents were analysed and various stakeholders were interviewed to identify 
the current barriers to the implementation of the integration of HIV services into community health centres. Findings 
from this study can be used to inform implementation of the integration approach for HIV control measures in Bali. 

ANALYSIS

A broader and more integrated approach is critical to prevent and control further escalation of HIV and AIDS 
epidemic in Bali province. HIV and AIDS control activities need to not only focus on key population groups, but also 
target the general population at the village level.  This is a key reason why HIV-related services should be integrated 
into community health centre - to improve accessibility of HIV services. The Ministry of Health of Indonesia state 
that ensuring accessibility of HIV-related services to both general population (specifically FSWs’ clients) and key 
population groups is a key determinant for successful HIV control measures (Ministry of Health of Indonesia, 2009).

Accessibility of HIV related services is identified as a key determinant for successful HIV and AIDS control measures in 
the Strategic Plan for HIV and AIDS Control in Bali Province 2008-12. This policy has not translated to current practice 
in Bali province, as HIV and AIDS services are still fragmented. The segmentation of services between hospitals, 
NGOs and community health centre may increase the likelihood of loss of follow-up to antiretroviral therapy (ART), 
where PLWHA are required to access multiple providers to receive comprehensive management. Research findings 
in developing countries conclude that strengthening linkages between HIV and AIDS services and existing health 
program at PHC can improve accessibility, coverage of services and efficiency (Dudley and Garner, 2011; Pfeiffer et 
al., 2010).

Health providers in Bali province have historically framed HIV and AIDS services as a domain of the HIV program 
alone and as a stand-alone project - not an integrated or core part of overall health programs at community health 
centres. This representation has resulted in a lack of commitment from health providers and decreased cross 
program linkage.  This is largely a consequence of implementing a vertical approach to HIV and AIDS control in Bali 
province. As suggested by several researchers, the implementation of a vertical approach for HIV and AIDS control 
can result in fragmentation of services (Dudley and Garner, 2011; Reich and Takemi, 2009; Druce and Nolan, 2007).  
HIV and AIDS should be reframed as a chronic condition which requires life-long medication. This may facilitate 
community health centre staff owning HIV and AIDS services more, as well as increasing cross-program linkages.

The Bali Provincial Government Regulation No. 3/2006 defines the role of community health centre as only providing 
basic healthcare services to PLWHA.  This no longer accurately represents the current activities of community 
health centre or the future expanded scope they should have in HIV and AIDS control.  In the current epidemic 
situation in Bali province, community health centres should also be responsible for HIV and AIDS promotion and 
prevention, counselling and testing, treatment, care and support – collectively called ‘comprehensive services’. A 
study conducted by Januraga et al. (2010) found that the combination of services provided on-site at community 
health centre (for example counselling, testing and treatment) and services provided in the community setting 
(for example education and support for PLWHA) is the ideal approach for community health centres. They also 
suggested that community health centres should be used to provide comprehensive services for PLWHA in the 
village communities (Januraga et al., 2010). These expanded functions align with the comprehensive and integrative 
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principles mandated by the existing Bali Provincial Government Regulation No.3/2006, but may not be adequately 
resourced unless the original definition of community health centre roles in this regulation is revised.

The majority of international donor agencies are withdrawing their funding for program-specific HIV and AIDS 
activities in Bali province. Integration of HIV and AIDS services in community health centre could be represented 
as a significant step towards ‘sustainability’ and ‘efficiency’ – two other principles mandated by Bali Provincial 
Government Regulation No.3/2006.  Several researchers conclude that a HSS approach is more efficient and 
sustainable compared to a disease-specific approach (Dudley and Garner, 2011; Pfeiffer et al., 2010; WHO/UNAID, 
2010).  Significant funding from Bali Provincial Government should be prioritised for HSS to support integration and 
counterbalance the withdrawal of international donors. 

The Bali AIDS Control Commission needs to advocate for greater cross linking between programs in community 
health centre as well as stronger systemic integration of HIV and AIDS service planning at district level Department 
of Health.  As suggested by several researchers, cross-linking HIV and AIDS services into existing health program 
at the community health centre offers several benefits. Better service linkages at community health centres can 
improve quality of services due to up-skilling of staff (Walton et al., 2004; Pfeiffer et al., 2010). Furthermore, linking 
reproductive health, family planning and HIV-related services can reduce HIV incidence and increase VCT coverage 
(Kennedy et al., 2010; Church and Mayhew, 2011). WHO/UNAIDS (2010) also suggest that linking sexual reproductive 
health (SRH) program and HIV services can build positive attitudes from cross health program at the community 
health centre and improve staff commitment.

Bali Provincial Government Regulation No. 3/2006 mandates district governments to fund HIV and AIDS control 
measures under their jurisdiction; however, not all jurisdictions are able to achieve this.  There is currently substantial 
inequality in budget capacity and per capita income across the nine districts of Bali province, resulting in variable 
quality of HIV and AIDS services.  Comprehensive services are only available in districts where the prevalence of HIV 
is high (districts of Denpasar, Badung and Buleleng), largely due to supplementary funding from international donor 
agencies who prefer to invest their money into high prevalence areas via local NGOs. As argued by Doyle (2006), 
international donor agencies often favour a vertical approach because it allows for central supervision, dedicated 
resource allocation to selected areas and direct monitoring and evaluation.

A better distribution of inputs (mainly financial support) could improve this situation.  All funds should be centrally 
pooled, then distributed to the neediest districts based on community health centres capacity and the nature of 
HIV and AIDS problems.  The focus of funding should be on the community health centre strengthening - to be able 
to provide comprehensive HIV services.  This strategy is critical because HIV control activities are not mandated 
by the Indonesian Government as a compulsory health program in a community health centre. The Bali Provincial 
Government should increase funding to community health centres to facilitate establishment of comprehensive 
and sustainable HIV services.  An integration approach should be taken, so that HIV and AIDS services can utilise 
operational funds from cross-linked health programs in community health centres.  

An efficient way of input utilisation is to provide several interventions via single service delivery.  Participants in this 
study agreed that this can be conducted by cross-linking existing health services in community health centres with 
HIV and AIDS services (for example TB program, STIs services and mother and child health program). There is a high 
prevalence of TB-HIV in Bali province and TB is the most prevalent opportunistic infections among PLWHA (Ministry 
of Health of Indonesia, 2011). This is consistent with research by Walton et al. (2004) which identifies that HIV and 
TB epidemics in developing countries overlap substantially. Adding provider initiated testing and counselling (PITC) 
services to the TB program at community health centres can potentially increase VCT coverage among TB patients. 
Several researchers found that adding PITC into TB program can increase VCT uptake among TB patients (Pope et al., 
2008; Walton et al., 2004). They also suggest that PITC should be integrated with TB program at community health 
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centres. The critical connections between TB and HIV on every level should be acknowledged and followed by an 
appropriate investment. Furthermore, STIs diagnosis and treatment as well as women’s health program should be 
integrated with HIV and AIDS control measures.

Several human resource barriers need to be overcome in order to integrate HIV and AIDS services at community 
health centres.  Only a limited number of community health centre health providers are currently involved in HIV and 
AIDS services, their skill levels vary and they are regularly rotated across different community health centre sites.  
Several researchers suggest that the lack of staff involvement in HIV and AIDS services and uneven distribution 
of staff are barriers to integration at community health centres (Walton et al., 2004; Pfeiffer et al., 2010; Tin et al., 
2010).  High staff turnover is a barrier for linking HIV services and reproductive health at the community health 
centres. Januraga et al. (2010) highlighted that health providers may experience overburden if HIV services for FSWs 
were integrated into community health centres in Bali province due to limited staff involvement with limited skills.
Incentive programs should be created (including training to further develop skills, supervision, covering transport 
costs and bonus pay for delivering HIV and AIDS activities) to encourage health providers to complete HIV and AIDS 
control activities as well as their regular duties. Providing incentive programs can improve staff motivation (Tin et 
al., 2010). Adequate training should also be provided for health providers at community health centres to improve 
their skills in delivering appropriate HIV and AIDS services.  Puskesmas staff rotation schedules should also be 
mindful of allocating HIV and AIDS trained staff equitably across sites.

Three other barriers need to be addressed in order to facilitate integration of HIV and AIDS services at community 
health centres.  The community health centre should partner with KDPA and lay counsellors (from local NGOs or 
peer support groups) to extended coverage of HIV and AIDS services.  Atun et al. (2010) suggest the use of community 
health workers and community volunteers supports integration of TB services at the community health centre.  Lay 
counsellors from peer support groups and KDPA are comparable to community health workers and community 
volunteers in the local Bali context.  Cross-linkages to HIV and AIDS services need to be embedded in SOP of existing 
health programs at community health centres. The availability of clear guidelines on how to conduct integration of 
HIV-related services into family planning program at community health centres is essential to support integration 
strategy. The Bali Provincial Government needs to make an ongoing commitment to provide materials for HIV testing, 
educational material, condoms and ART. This commitment means that HIV and AIDS services would continue to be 
provided free of charge, which may contribute towards improved access and utilisation. Providing services free of 
charge can increase patient satisfaction and make people feel looked after by the government (Januraga et al., 
2010). Materials must be delivered via simple and efficient processes to ensure sustainability. Pfeiffer et al. (2010) 
suggest the use of basic logistic systems while Atun et al. (2010) suggest the use of a centralised system to improve 
material availability at the community health centre.

CONCLUSION 

Integrating HIV and AIDS services into existing health services at community health centres in Bali province would 
improve efficiency, access and service coordination – ultimately enhancing sustainability.  Some HIV and AIDS 
services should be embedded within existing health programs for example adding HIV and AIDS as a component 
of health promotion program.  HIV and AIDS services should also be cross-linked into other health programs in the 
community health centre via standard operational procedures.  These changes would enable sharing of operational 
funds and result in cost savings.  HIV and AIDS services should be taken closer to the people who need it.   The 
community health centre should also be used to reach the local village with positive education campaigns, building 
on capacity of existing community health centre health promotion programs.  Integration means that the community 
health centre will be able to provide comprehensive services for HIV and AIDS, which could reduce stigma and 
discrimination.
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Pesticides are widely used by paddy farmers throughout the plantation of paddy to increase the quality and 
quantity of paddy produce. However, exposure to pesticides for a long duration of time is hazardous to human 
health as it can lead to cancer by causing DNA damage. The presence of micronuclei (MN) and binuclei (BNu) in 
a cell can be an early sign for cancer progression. Thus, our study was designed to determine the frequency of 
MN and BNu among paddy farmers who were exposed to pesticides. The frequency of MN and BNu formation 
was assessed by collecting buccal swabs from 34 farmers in Sawah Sempadan, Tanjung Karang and analysing 
them cytogenetically using acridine orange staining. The frequency of MN and BNu were then observed under 
the fluorescence microscope. The data of percentage of MN and BNu frequency was then analysed together 
with sociodemographic data from a structured questionnaire that was also handed to the farmers. Results 
showed there were a weak negative correlation between duration of pesticides exposures and frequency of 
MN (r = -0.176, p > 0.05) and BNu (r = -0.132, p > 0.05). Results demonstratred long exposure to pesticides did 
not significantly cause the increase of frequency of MN and BNu. In the aspect of application of PPE, there was 
a weak negative correlation between MN frequency and application of PPE (r = -0.129, p > 0.05). Consequently, 
our study revealed that exposure to pesticides did not cause increase in MN and BNu formation significantly. 
However, when there was a low score or incomplete PPE application it would lead to high pesticides exposure 
that would consequently increase the frequency of MN and BNu formation. 

Keywords: pesticides, farmers, cancer, micronucleus, binucleus, personal protective equipment, buccal cells

INTRODUCTION 

Agriculture refers to any activity related to the production of food and goods through farming activities, agriculture, 
livestock, fisheries and forestry. Agricultural is categorised as one of the major sectors of economic activity 
dominated by the majority of the population in Southeast Asia. In addition, agricultural activities have also greatly 
contributed to the economic and social development in Malaysia (Malay Civilisation Land Data). According to the 
Agriculture Department of Peninsular Malaysia (2014), rice agriculture is one of the main crops that are widely grown 
in Malaysia after rubber and oil palm plantation. In 2008, the Malaysian government has held Rice Production 
Increase Program by conducting a number of activities such as building and maintaining the infrastructure of 
irrigation and drainage, improve soil fertility, provide subsidies and incentives. In addition, the government had 
also been providing agricultural inputs for the control of pesticides (Department of Agriculture, 2015). Hence, the 
increased use of pesticides in rice fields is important to increase the production of rice (Mohd Fuad et al. 2012).

A pesticide is used in agriculture activities to help protect crops from pests and it is the best alternative to keep the 
plants from any damages (Sailaja et al. 2006; Goncalves and Alpendurada 2005). There are several active ingredients 
in pesticides that could persist in the environment and accumulation human through their work or environment 
(Bolognesi 2003). Farmers are the most at risk of exposure to pesticides through activities of pesticide handling such 
as mixing and spraying. In long term of exposure, pesticides can cause toxic effects to the body (Strong et al. 2004; 
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Mekonnen & Ejigu 2005). 

Exposure to pesticides can cause genotoxic and carcinogenic effects to humans and  it could also contribute 
to cancer (Jaga & Dharmani 2005; Grover et al. 2003). The genotoxic mechanisms that are commonly associated 
between pesticide exposure and cancer are the changes that could occur in DNA by the pesticides and it would lead 
to DNA damage and cancer (Gwyne & Andrew 2010; Solomon 2000). 

Genotoxic test is an important test in the study of cancer and the risk assessment of potential carcinogens that 
cause cancer (Grover et al. 2003). Genotoxic effects on cells can be measured by micronucleus assay which is 
sensitive to detect DNA damages in cells (Majer et al. 2001). Micronucleus assay was used in our study to evaluate 
the chromosomal aberration through the formation of micronucleus (MN) and binucleus (BNu) that could lead to 
DNA damage.

MN is identified as chromosome fragments or whole chromosomes that are failed to reach the spindle poles during 
mitosis and are encapsulated into a separate nucleus in a same cell during telophase (Fenech et al. 2011; Kirsch-
Volders et al. 2002). While BNu is a cell with two nuclei with similar size and shape that are located next to each other 
in the same cell (Rajkokila, Shajithanoop & Usharani 2010). MN cell micronucleus formation is due to chromosome 
breakage or loss, while BNu cell formed due to damage during cytokinesis phase (Bolognesi, 2013). Both of them 
could act as biomarkers for the detection of DNA damage and chromosome instability in human (Fenech et al. 2011).
  
MN assay can be performed using either blood or other epithelial cells such as buccal epithelial cells. In our study, 
buccal cells were selected because the epithelial cells  acts as the initial exposure and location of the occurrence 
of genotoxic (Kashyap & Reddy, 2012). Our objectives were to measure the micronucleus and binucleus formation in 
the buccal cells of the farmers who were exposed to pesticides. The numbers of MN and BNu were then statistically 
analysed to their influency factors such as age, gender, duration of pesticides exposure, smoking status and 
application of personal protective equipment (PPE).
 
METHOD 

Study Design
A cross sectional study that involved field work and laboratory work was conducted early of the December 2015 until 
June 2016. Field work involved the collection of buccal cells for the micronucleus assay and gathering information 
through questionnaires distributed to the farmers. Sampling location was chosen based on purposive sampling in 
Sawah Sempadan, Tanjung Karang, Selangor Malaysia. The farmers were also selected based on the census sampling 
procedure.

Questionnaire Assessment
The questionnaire used was a modified questionnaire from Munirah (2015). A pilot study (pilot study) was conducted 
in Sawah Sempadan but at different blocks at the sampling location. Reliability test of the pilot study showed value 
of 0.893. The validation process of the questionnaire was in two stages which were the face and the content validity. 
The questionnaire included information on socio-demographic data, exposure to pesticides, smoking status and 
the use of personal protective equipment (PPE) when handling pesticides.

Subjects
There were 34 paddy farmers selected from Sawah Sempadan which met the study criteria. The inclusion criteria 
included paddy farmers with Malaysian nationality and must work at Sawah Sempadan. The paddy farmers were 
also from 18 to 80 years old and were exposed to pesticides. While paddy farmers that had been diagnosed to have 
cancer and pregnant mothers were excluded from this study.
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Micronucleus assay
Buccal cells collection. Buccal cell collection was taken according to the method modified by Thomas et al. (2009). 
Farmers were asked to rinse their mouth with warm water to remove any dirt or impurities found in the mouth. Next, 
buccal cells swabs were collected using wooden tongue depressor by scratching inside of the cheek in a circular 
motion 10 times. 

Buccal cells fixation. Buccal cells collected were mixed with 5 mL of Tris-HCl-EDTA buffer solution in a labelled 
centrifuge tubes. The tubes were then centrifuged for 10 minutes at 2000 r.p.m. for three times to wash the buccal 
cells, and at each of the washing process, the supernatant was removed and 5 ml of buffer was added. In the last 
wash, the supernatant was removed and the cell pellet was added with 5 mL of 0.075 M KCl and 50 mL of 1% DMSO 
solution. This mixture is then incubated for 30 minutes at 27ºC. Then 1 mL of MethaCarn (methanol and acetic acid at 
3:1 ratio) solution was added into the tube and the tube was centrifuged for 10 minutes at 2000 r.p.m. After removing 
the supernatant, cell pellets were fixed in 10 mL of MethaCarn solutions and stored in the mobile refrigerator with 
temperature less than 4°C before being taken to a laboratory. 

Buccal cells processing. In the laboratory, centrifuge tubes containing fixed buccal cells were centrifuged for 10 
minutes at 2000 r.p.m. After that, the supernatant is removed using a Pasteur pipette and then 10 mL of MethaCarn 
solutions were added and incubated in the tube for 10 minutes at room temperature. Following that, the tubes were 
centrifuged for 10 minutes at 2000 r.p.m. and the supernatant was removed until the volume of the cell pellet in the 
tube was approximately 1 mL.

Cytology slides preparation. The centrifuge tubes containing fixed buccal cells were vortexed for 1 minute before 
200 μL of cell suspension were dropped into the labelled slides that were preheated at 37ºC for 10 to 15 minutes. 
The slides were prepared in triplicate for each side of the cheek cells. The slides then were placed on slide warmer 
for 5 to 10 minutes before stored in a slide box at refrigerator with a temperature less than 4ºC (Pastor et al. 2003).

Cytology slides staining. The stored slides were stained with 30 μL to 50 μL of 0.0025% of acridine orange stain 
for microscopy analysis using micropipette. Then, the slides were covered with glass slide before viewed under 
fluorescence microscopes. 

MN and BNu scoring. The slides were scored after stained with acridine orange by viewing them under fluorescence 
microscope with x 200 and x 400 magnification. Before scoring, the buccal cells were chosen based on the criteria 
stated by Muhammad Faizal (2011). Then the MN were scored based on the criteria stated by Tolbert et al. (1992), 
while the BNu were scored based on the criteria stated by Bonassi et al. (2001). Scoring was also validated by other 
researcher in the laboratory.

Statistical analysis
Data was then were analysed using Statistical Package for Social Sciences (SPSS) version 22.0. The normality of 
data was tested using Shapiro-Wilk test. The level of significance was p < 0.05. Non-parametric tests were used to 
analyse the data because it was not distributed normally. Mann Whitney U test and Kruskal Wallis H test were used 
to analyse the frequency of MN and BNu with the age, gender, smoking status, duration of pesticides exposure and 
application of PPE. While Spearman correlation was used to analyse association between frequency of MN and BNu 
with the age, duration of pesticides exposure, smoking status and application of PPE. All the data were presented 
as mean ± standard error mean.

RESULTS 

Based on the socio-demographic data of the paddy farmers (Table 1), majority of them involved were male (91.2%). 
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Based on the age, 29.4% of farmers were aged between 30 to 47 years old and 44.1% of the farmers had completed 
their education in secondary school. According to the smoking status, more 50% (52.9%) of them are passive smokers. 
While the remaining percentages of farmers were active smokers that were then divided into three categories based 
on the amount of cigarettes consumed. From the results, it was found that 26.5% of the active smokers were light 
smokers and 29.4% of the active smokers were between 32 to 42 years. Moreover 32.4% farmers had been exposed 
to pesticides for 8 to 12 hours per season. Based on the application of PPE, a lot of the farmers applied a correct PPE 
when handling pesticides including wearing safety hat (61.8%), goggle (67.6%), face mask (88.2%), long sleeved shirt 
(94.1%), gloves (85.3%), long pants (94.1%) and wearing boots (82.4%). The use of apron and safety hat was found to 
be lowest among other PPE application with percentage of 23.5% and 61.8% respectively. 
  Table 1. 

Sociodemographic information

Characteristics n=34 (%)

Gender
Male 31 (91.2)

Female 3 (8.8)

Age (Years)

30 – 47 10 (29.4)

48 – 57 8 (23.53)

58 – 66 8 (23.53)

67 – 80 8 (23.53)

Education levels

No information 4 (11.8)

Primary school 13 (38.2)

Secondary school 15 (44.1)

Higher education 2 (5.9)

Smoking status

Passive 18 (52.9)

Active Light 9 (26.5)

Active Medium 5 (14.7)

Active Heavy 2 (5.9)

Smoking duration (Years)

1 – 24 1 (2.9)

25 – 31 2 (5.9)

32 – 42 10 (29.4)

More than 42 3 (8.8)

Duration of pesticides exposure 
(h/season)

1 – 7 5 (14.7)

8 – 12 11 (32.4)

13 – 48 8 (23.5)

More than 48 7 (20.6)

Not sure 3 (8.8)

Application of PPE

Safety hat 21 (61.8)

Goggle 23 (67.6)

Face mask 30 (88.2)

Long sleeved shirt 32 (94.1)

Apron 8 (23.5)

Gloves 29 (85.3)

Long pants 32 (94.1)

Boots 28 (82.4)

ISBN: 978-979-9394-43-9



85The 1st International Conference on Global Health

The frequency (mean ± standard error mean) of both micronucleus (MN) and binucleus (BNu) was shown in Table 
2. From the results, it was found that the frequency of BNu was slightly higher compared to the frequency of MN for 
gender and age. However, there was no significance differences were observed between both frequency of MN and 
BNu within the groups.  

Based on the smoking status, the frequency of passive smokers was not significantly different compared to the 
active smokers (between and within groups). According to categories of active smokers, results showed that there 
was significant increase of frequency MN and BNu based on the amount of cigarettes consumed. However, it was 
only significantly differ (p<0.05) for frequency of BNu among light and heavy smokers. Meanwhile, there was no 
significant difference between and within the groups for the duration of smoking.

The results also showed that there was no significant difference between the frequency of BNu and MN between 
and within groups of farmers for both duration of pesticide exposure and application of PPE. 

Table 2.
 Frequency of MN and BNu of paddy farmers based on gender, age, smoking status, categories of smokers, 

duration of smoking, duration of pesticides exposure  and application of PPE

Characteristics Frequency of MN Frequency of BNu

Gender
Male 0.29 ± 0.06 1.17 ± 0.10

Female 0.32 ± 0.24 1.04 ± 0.16

Age (Years)

30 – 47 0.31 ± 0.13 1.12 ± 0.23

48 – 57 0.20 ± 0.06 1.28 ± 0.22

58 – 66 0.29 ± 0.09 1.09 ± 0.13

67 – 80 0.35 ± 0.16 1.15 ± 0.16

Smoking status
Passive 0.29 ± 0.09 1.25 ± 0.15

Active 0.28 ± 0.06 1.06 ± 0.11

Categories of active 
smokers

Light 0.24 ± 0.09 0.81 ± 0.11*

Medium 0.24 ± 0.07 1.21 ± 0.17

Heavy 0.62 ± 0.11 1.75 ± 0.05*

Duration of smoking 
(years)

1 – 24 0.27 ± 0.15 1.21 ± 0.20

25 – 31 0.35 ± 0.16 0.76 ± 0.17

32 – 42 0.36 ± 0.13 1.46 ± 0.30

More than 42 0.16 ± 0.05 0.98 ± 0.18

Duration of pesticides 
exposure (h/season)

1 – 7 0.42 ± 0.24 1.11 ± 0.20

8 – 12 0.40 ± 0.11 1.31 ± 0.22

13 – 48 0.15 ± 0.06 1.03 ± 0.16

More than 48 0.17 ± 0.05 1.05 ± 0.16

Application of PPE
Complete 0.28 ± 0.06 1.13 ± 0.11

Incomplete 0.48 ± 0.16 1.33 ± 0.19
* Significantly difference between and within groups (p<0.05)

From the Table 3, there was a weak positive correlation between age and frequency of MN and BNu with no significant 
difference between ages and frequency of MN and BNu. Based on the amount of cigarettes consumed, it was found 
that there was moderate correlation with the frequency of MN and BNu with no significant difference. Meanwhile, 
there was a weak negative correlation with no significance between duration of smoking and frequency of MN and 
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BNu. Furthermore, both frequency of MN and BNu showed negative correlation with duration of pesticide exposure 
with no significant difference between them. In addition, application of PPE showed weak negative correlation with 
frequency of MN with no significant difference between them (r= -0.129, p>0.05). Meanwhile, there was a significant 
negative correlation between frequency of BNu with the application of PPE (r= -0.457, p< 0.05).

Table 3.
Correlation frequency of MN and BNu with age, amount of cigarettes consumed smoking duration, duration of 

pesticides exposure and application of PPE

Categories n p r

Ages Frequency of MN 34 0.911 0.200

Frequency of BNu 34 0.700 0.069

Amount of cigarettes 
consumed

Frequency of MN 16 0.114 0.410

Frequency of BNu 16 0.058 0.483

Duration of smoking Frequency of MN 16 0.567 - 0.155

Frequency of BNu 16 0.757 - 0.084

Duration of pesticides 
exposure (h/season)

Frequency MN 34 0.318 - 0.176

Frequency of BNu 34 0.475 - 0.132

Application of PPE Frequency of MN 32 0.481 - 0.129

Frequency of BNu 32 0.009** - 0.457
** Significant correlation (p<0.05)

DISCUSSION

Pesticides are often used especially in agriculture where the pesticides are used to kill pests such as insects, weeds 
and fungi (Awis Sukarni, Zuriati & Ismail, 2013). But nowadays, the use of pesticides causes adverse effects not 
only for the environment but also in humans (Mardiana Idayu et al. 2014). Bortoli, Azevedo and Silva (2009) stated 
that pesticides could have mutagenic propertie towards human. Therefore, biomonitoring study is important in 
measuring the genetic risk from exposure to agrochemicals. 

Our study was performed to investigate the cytogenetic damage in paddy farmers who were exposed to pesticides 
by determining the frequency of MN and BNu in their buccal cells  by the micronucleus assay. From the results 
obtained, there was an increase of MN frequency in female farmers compared to male farmers, and our results was 
supported by Zariyantey et al. (2016) reporting the high frequency of MN was found in female farmers in Kelantan 
compared to male farmers.  Fenech and Bonassi (2010) stated that the increase of MN in women might be due to the 
presence of two copies of X chromosome than men who only have one copy of X chromosome. Thus, the likelihood 
of loss of X chromosome as MN is higher.

In terms of age, paddy farmers with high frequency of MN were between the age of 67 to 80 years. As for the 
frequency of BNu, it was high among the age group 48 to 57 years. Our results were not in agreement to some studies 
that showed that MN frequency was increased with age (Fenech & Bonassi 2010).

For the smoking status, results showed that farmers who were passive smokers had a high frequency of MN and 
BNu compared with farmers who were active smokers. Our result were in agreement with previous studies in which 
the frequency of MN and BNu was found to be higher in non-smokers (passive smoker) than in active smokers 
(Darko et al., 2013; Zariyantey et al. 2016). Hence, the frequency of MN and BNu were not influenced by smoking 
status of farmers. Studies by Fenech and Bonassi (2010) also showed that the low frequency of MN in active smokers 
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was probably due to cell death in the cells with DNA damage. However, our study also found that increase in the 
consumption of cigarettes per day would influence the frequency of MN and BNu per cell. Results showed that 
heavy smokers had a high frequency of MN and BNu compared to moderate and light smokers. Bolognesi (2003) 
stated that smoking caused cytogenetic damage which occurred among farmers exposed to pesticides. Our study 
also found that consumption of cigarettes in the long term only affected the frequency of MN but not BNu. This 
might be due to the failure of cells that had been damaged or when DNA damage to divide (Fenech & Bonassi 
2010). Nersesyan et al. (2011) stated that the DNA damage increased significantly with exposure to tar (content of 
cigarettes) and it decreased with the intake of nicotine in cigarettes.

Our results also showed that the frequency of MN decreased with increase of pesticides exposure. The frequency of 
BNu increased if farmers were exposed to pesticides for 8 to 12 hours per season. Our study was consistent with a 
study conducted by Bolognesi (2003) which found that the frequency of MN formation was affected when farmers 
were exposed to pesticides at low doses. Instead, BNu frequency increased with the increasing doses of pesticides 
used (Parry 2005).

From the aspects of the application of PPE, our study found that incomplete PPE application will increase the 
frequency of both MN and BNu per cell. Rusli et al. (2002) stated that the quality of fabrics or materials used in 
the PPE plays an important role in the exposure to pesticides, in which the poor quality of fabric can increase the 
penetration of pesticides on the skin and thus can be absorbed into the skin. In addition, the use of PPE reported 
by farmers may vary with the use of PPE while performing agricultural activities (Bortoli, Azevedo & Silva, 2009)

Furthermore, the correlation test was conducted to see the relationship factors such as age, smoking status, 
amounts of cigarettes consumed per day, duration of smoking, pesticides exposure and application of PPE with the 
frequency of MN and BNu. In terms of age, the study found that there was a positive correlation between age and 
the frequency of MN and BNu per cell. Fenech and Bonassi (2010) stated that a possible increase in DNA damage 
with age was likely to be caused by gene mutations that happen when age increased.

Correlation between the amount of cigarettes consumed per day with frequency MN and BNu showed positive 
correlation. Meaning, an increase in the number of cigarette consumption can induce the formation of MN and BNu. 
Ahmad and Tommasi (2013) stated that the chemicals present in cigarettes such as aromatic amines, polycyclic 
aromatic hydrocarbons and nitrosamines are carcinogenic to humans because these chemicals can act directly to 
cause DNA damage.

Meanwhile there was a weak negative correlation between duration of smoking and frequency of MN and BNu 
formation. It indicated that long term smoking did not necessarily lead to an increased frequency of MN and BNu. 
Proia (2016) stated that cytogenetic damage was also affected by the type of cigarettes taken. However, in this study, 
the type of cigarette that was smoked was not studied. According to a study by Nersesyan et al. (2010), cigarettes 
containing nicotine may protect cells to become DNA-reactive and act as a carcinogen. Hence, there was a negative 
correlation between frequency of MN and BNu with duration of smoking. 

There was also weak negative correlation occurred between DNA damage (MN and BNu formation) and duration 
of pesticides exposure. Our results suggested that the increased duration of exposure to pesticides did not cause 
an increase in the frequency of MN and BNu. Our findings contradicted with a study conducted by Zariyantey et al. 
(2016) that showed positive correlation between DNA damage and the duration of pesticides exposure. However, 
a study by Kvitko et al. (2012) stated that protective measures taken by farmer can reduce the risk of pesticides 
exposure, even for the long term. Therefore, the frequency of MN and BNu per cell was found to be low for longer 
duration of pesticides exposure might be due to the knowledge about the dangers of pesticides that causes farmers 
to take precautions in handling pesticides.
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Correlation between frequency of MN and BNu with application of PPE showed a negative correlation, indicating 
that incomplete PPE application can increase the frequency of MN and BNu per cell. According to the study Remor 
et al. (2009) and Chandler et al. (2008), the use of PPE is important in the control of pesticides because it can 
prevent the occurrence of contamination or pesticides exposure and thus can reduce the effects of DNA damage. In 
addition, intervention studies conducted by Zeljezic et al. (2015) found that application of a strict and proper PPE 
has reduced the frequency of DNA damage within 8 months after the application of incomplete PPE.

CONCLUSION 

In conclusion, incomplete application of PPE can increase the risk of pesticides exposure and thus increasing the 
frequency of MN and BNu in cell. Meanwhile, complete PPE can reduce the risk of pesticides exposure and thus 
reducing the frequency of MN and BNu cell. Hence, awareness of the use of complete PPE is important and should 
be emphasised in the handling of pesticides to reduce the risk of pesticides exposure.

Further studies on cytogenetic analysis should be done in several different states in Malaysia so that the baseline 
comparison frequency of DNA damage also can be obtained. 
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Introduction: Most children with cancer suffer from fatigue. Unfortunately, fatigue still becomes a consequence 
of cancer therapy due to ineffective fatigue management. Fatigue could impact children’s quality of life.  Aim: 
This research aims to identify risk factors that contribute to cancer related fatigue in children undergoing 
chemotherapy. Methods: Quantitative design with cross sectional approach was used to identify altered sleep, 
anxiety, and hemoglobin level in pediatric cancer which is predicted to cause fatigue. Among 73 children with 
cancer who met the criteria are children who were 3 to 18 years of age, who undergo cancer therapy, filled 
self-report questionnaires for PedsQL multi-dimensional fatigue scale, HADS of anxiety and depression, sleep 
alteration and hemoglobin level. Parent proxy was used for children younger than 7 years of age. Statistical 
analysis was using Spearman Rank, Pearson and linier regression analysis. Result: most of children are girls 
(61.6%), with average age was 10.5 years old (SD + 4.056; 95% CI = 9.56 to   11.45), average hemoglobin level was 
11.35gr/dl (SD + 1.55), sleep problem average score was 31.05 (SD + 6.399); average anxiety level was 12.51 (SD + 
6.406), and average fatigue score was 24.84 (SD + 11.357).  Fatigue prevalence was 44.2%. Furthermore, altered 
sleep (p=0.038), hemoglobin level (p=0.021), and anxiety (p=0.011) have contributed to cancer related fatigue 
with R square = 18.5%.  Recommendation: Nurses may assess anxiety, hemoglobin and sleep problems to 
identify fatigue in child who undergoes chemotherapy and treat the causative factors.

Keywords: Cancer; chemotherapy; children; fatigue

INTRODUCTION 

Cancer is a global health problem that becomes a major concern all over the world. Its prevalence steadily rises 
coinciding with the increase of aging demography. New cancer cases are estimated to mount up to 15 million cases 
by 2020, which 2-4% of the cases occur in children (WHO, 2003). Pediatric patient census of Cipto Mangunkusumo 
hospital in 2010 shows that out of 2435 hospitalized children, 933 children (38%) with age ranges from 0-17 years 
old are suffered from cancer, with 644 cases of leukimia (71,2%); 85 cases of malignant lymphoma (9,1%); 81 cases of 
retinoblastoma (8,7%); 53 cases of rhabdomyosarcoma (5,3%); and 50 cases of neuroblastoma (5,4%). 

Cancer diagnosis and its treatment cause several distinctive symptoms for patient, including fatigue. Severity of 
these symptoms depends on effect of the disease, medication, physical responses, and child’s psychological state. 
Fatigue is a symptom which cancer patient mostly complains about, right after pain. Fatigue is defined as an extreme 
exhaustion which disrupts patient’s daily functional activities (NCCN, 2003). The term ”fatigue” could be explained 
from energy level, mental capacity, and psychological status (Mock, Atkinson, Barsevick, et al (2000); NCCN, 2003). 
In contrast with common fatigue in healthy people, fatigue in cancer patient shows imbalance between activity and 
rest, and it does not diminish even after rest, and patient would still experience fatigue. 

Children with cancer are included as a group with a high risk of fatigue negligence. This is because of disparity 
in growth and development, where child’s ability to convey and express complaint of fatigue is also limited. This 
problem might also cause other problems such as sleep disturbance and inablity to perform normal activities. 
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A study by Dupuis, et al on perception of parents of children with cancer regarding fatigue, revealed that 80% of 
children who had cancer therapy were suffered from fatigue (Dupuis, et al, 2010).  Enskar and Essen (2008) stated 
that physical complaint which mostly disturbed child undergoing cancer therapy was fatigue. Psychosocial distress 
is rather common to be experienced by child than the physical effects of disease and treatment.

Despite unclear causes of fatigue, several factors such as cancer treatment (Berger, 1998; Richardson, Ream, Wilson-
Barnett, 1998), anemia, sleep alteration (Page, Berger, Johnson, 2006) and anxiety (Mock, Dow, Meares et al, 1997) 
contribute to this problem. Anxiety problem which is experienced by child is related to treatment he has. Worry over 
medication, procedure, and side effect is experienced by 43% of children with cancer (Dupuis, et al, 2010).

If fatigue is constantly neglected, it may impact patient’s quality of life, both during and long after hospitalization. 
Fatigue in cancer patient is related to increased distress as the effect of symptoms such as pain and nausea which 
will degrade the patient’s quality of life and even for survivors (Hwang et al, 2002). Moreover, Leung, et al (2000) and 
Benedito, et al (2000) described that effect of fatigue in childhood cancer survivor will impair his growth, decline 
memory, affect short-term memory, disrupt learning ability, alter hormones, and other complications. Children with 
ALL who have passed a year and half after the treatment experience unfitness of heart and lung due chemotherapy 
amassed effects (Wolin, Ruiz, & Lucia, 2010).

Assessment of fatigue encompasses one-dimensional and multi-dimensional approaches. One-dimensional 
fatigue measurement is more precise to measure level of fatigue from time to time. One-dimensional instrument 
includes verbal rating scale (no fatigue, mild, moderate, and severe) or numeric scale (0-10, where 0 is no fatigue 
and 10 is severe fatigue). Linear Analog Scale Assessment (LASA) is included as one-dimensional fatigue scale. Multi-
dimensional fatigue measurement extracts multiple characteristics and fatigue manifestation in patient as well as 
its impact on function, which provides more information than one-dimensional. Unfortunately, multi-dimensional 
instrument used in this study is barely applied in clinical and practice setting. This is because patient requires a 
lot more time to fill in the tool. PedsQLTM Multidimensional Fatigue measures fatigue score of child (Varni, 2004), 
consisting of 3 dimensions (general fatigue, rest and sleep fatigue, and cognitive fatigue) which are measured by 18 
items of statement in Likert scale. PedsQL Multi-dimentional Fatigue Scale (PedsQL-MFS) has been applied to assess 
fatigue in child with rhematoid arthritis, and result shows that PedsQL –MFS has internal consistency reliability for 
total score of α=0.95 (child) and  α=0.95 (proxy parents’ report). 

The most effective approach to manage fatigue is to identify its cause. However, in most cases of patient with cancer, 
there is no identifiable cause of fatigue thus makes its management less specific (Ahlberg, Erkman, Gaston-Johansson, 
Mock (2011). Fatigue management is divided into pharmacological and non-pharmacological. Non-pharmacological 
management is categorized into educational activities, light exercise, sleep and rest, energy conservation, and 
reducing stress (Barsevick, Sweeny, Beck et al, 2002). This could be performed through: (1) educating patient, (2) 
providing mild exercise or workout, (3) modifying activity and sleep pattern, (4) stress management and cognitive 
therapy and (5) meeting nutritional and hydration requirement (Portenoy & Itri, 1999).

The high prevalence of fatigue in child with cancer and its impact if treated poorly requires major concern from 
all health professionals, especially nurse. To treat fatigue effectively, information regarding causative factors or 
anything contributes to this cancer-related fatigue is needed. Unfortunately, there is still limited data of causative 
factor in Indonesia. Therefore, this study aimed to identify factors contributing to fatigue in child with cancer. The 
study result is expected to assist nurses in examining cancer-related fatigue, and eventually in providing nursing 
care to manage this problem. 
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METHOD 

Design of this study was quantitative with cross sectional approach. Variables of this study were causative factors 
of fatigue, i.e. sleep problem, anxiety, hemoglobin level, fatigue score of child with cancer. Confounding variables 
consisted of age and gender. Hypothesis was there is a correlation between anxiety, sleep problem, and hemoglobin 
level and fatigue score of child with cancer.

The study samples were children with cancer who were hospitalized to have anticancer therapy. The sample size 
was the total number of patients admitted in 3 hospitals in Jakarta, with minimal tally of 73 children with cancer. 
The inclusion criteria were: children with cancer’s age ranges from 2 to 18 years of age; being hospitalized to have 
anticancer treatment; having informed consent from their parents. Consecutive sampling was used by total sampling 
in 3 hospitals. This is due to limited number of children with cancer. 

Collected primary data were hemoglobin level during study, fatigue score, sleeping problem, and anxiety. The 
instrument utilized in this study to measure fatigue was  Indonesian version of PedsQLTM Multidimensional 
Fatigue to measure score of children fatigue (Varni, 2004; Allenidekania, 2011). The reliability test of Indonesian 
version of PedsQL in this study showed internal consistency reliability with total score of α=0.895 (children) and  
α=0.797 (proxy parents’ report). This instrument was directly filled out by children aged 8 years up to 18 years old. 
The participants younger than seven years old had the instrument completed by their parents as proxy. Another 
instrument used to assess depression factor as the fatigue causative factor was Hospital Anxiety and Depression 
Scale (HADS). Reliability test of the study with Cronbach Alpha was α=0.825. These HADS data were collected through 
direct filling out by school-age children and teenagers (8-18 years old) and by proxy parents for those aged under 8 
years. In addition, we used instrument of sleeping history of child with cancer (Allenidekania, 2011). This instrument 
comprised questions about sleeping history of child within last 6 months consisting of sleeping duration in hour, 
length of time for child to fall asleep, and 10 items of sleeping behavior of child with cancer. Sleeping history is filled 
out by the parents. Reliability test by Cronbach Alpha was α=0.706. 

Data collection was conducted from May to August 2011. Ethical clearance was issued by Research Ethical Committee 
of Faculty of Nursing of Universitas Indonesia and data collection permission was authorized in 3 hospitals. All 
rights of the participants was explained in informed consent by asking parent’s permission as his guardian. The 
principles of anonimity and confidentiality were applied from the beginning to end of this study.
 

RESULTS 

The average of respondent’s age was 10.5 years old (95% CI= 9.56-11.45), median was 11 years old, and standard 
deviation was 4.056 years old. The youngest child aged 3 years old while the oldest was 18 years old. The average of 
children hemoglobin (Hb)  level was 11.35 g/dl (95% CI= 10.98-11.71) with standard deviation of 1.55. The lowest Hb 
level was 3.8 g/dl, in contrast to the highest of 13.90 g/dl. Average of sleeping alteration in children with cancer was 
31.05 (95% CI= 29.56 -32.55, SD =6.399). Whereas, the lowest score of sleeping problem was 10 while the highest was 
50. Average of anxiety problem was 12.51 (95% CI= 11.01-14.00, SD = 6.406). The lowest anxiety score was 4 while the 
highest was 35. Average of multidimensional fatigue score in child with cancer was 24.84 (95% CI = 22.17-27.47, SD = 
11.357), with the lowest score was 10 and the highest was 48.
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Table 1. 
Distribution of age, sleeping problem, anxiety problem, Hb level, and multi-dimensional fatigue in children with 

cancer (N=73)

No Variable Mean -Median SD Minimum-Maximum 95% CI

1 Age 10.51-11.00 4.056 3-18 9.56-11.45

2 Hemoglobin level 11.35-11.70 1.55 3.80-13.90 10.98-11.71

3 Sleeping problem 31.05-31.00 6.399 10-50 29.56-32.55

4 Anxiety problem 12.51-13.00 6.406 4-35 11.01-14.00

5 Multi-dimensional fatigue 24.84-25.00 11.357 10 -48   22.17-27.47

Table 2. 
Distribution of gender of children with cancer, average of sleep hour per day, length of time to fall asleep (N=73)

No Variable Number Percentage

1 Gender 
Boy
Girl 

28
45

38.4
61.6

2 Average of sleep hour 
10-11 hours per day
8-9 hours per day
7-8 hours per day
5-7 hours per day

18
25
22
8

24.7
34.2
30.1
11.0

3 Length of time required before falling asleep
< 15 minutes
15 - 30 minutes
31 - 45 minutes
46 - 60 minutes
> 60 minutes

5
20
26
11
11

6.8
27.4
35.6
15.1
15.1

The distribution of girl was 45 (61.6%) greater than boys in number. Sleeping hour average per day was 8-9 hours/
day and 7-8 hours/day for 47 children (64.3%). There were only 8 children with cancer who slept for 5-7 hours/day. 
Around 48 children (55.8%) fell asleep after 30 minutes while 26 children were able to fall asleep before 45 minutes. 
11 children started to sleep after 46 minutes and another 11 children after 60 minutes.

Bivariate analysis was used to examine correlation between independent variables as factors correlating to 
dependent variables that are the multi-dimensional fatigue score. Sleep alteration (p=0.134), age (p=0.605), 
hemoglobin level (p=0.157) and anxiety (p=0.006). 

Table 3.
Correlation test of variable of age, hemoglobin level, sleeping problem, anxiety and multi-dimensional fatigue 

(N=73)

No Independent variables Multidimensional fatigue P value

1 Sleeping problem Pearson (0.177) 0.134

2 Child’s age Spearman (0.062) 0.605

3 Hemoglobin level Spearman (-0.167) 0.157

4 Anxiety Spearman (0.320) 0.006**
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Table 3 shows that anxiety problem has a correlation with multi-dimensional fatigue score (p=0.006), with moderate 
correlation strength. Other variables i.e. child’s age, sleeping problem, and hemoglobin level do not indicate a 
significant correlation (p>0.005). Categorical data i.e. distribution of gender and multi-dimensional fatigue have no 
correlation with fatigue with p=0.569 (p>0.005). This indicates that gender difference has no relation with fatigue in 
child with cancer. 

Anova test of sleeping hour and time required to fall asleep shows no significant difference between sleeping 
duration amongst groups and fatigue score, and between length of time to fall asleep amongst groups and fatigue 
score in child with cancer, represented by p= 0.441 and p= 0.344 respectively. 

Correlation Analysis

In order to identify correlation between variables, regression analysis was used with enter method. In this study, 
the selected variables had p-value <0.25. Variables included for further analysis were: sleeping problem (pv=0.134), 
hemoglobin level (pv=0.157), anxiety score (pv=0.006), sleep hour per day (pv=0.441), and length of time to fall asleep 
(pv=0.344). Sleeping duration and length of time to fall asleep variables were included for analysis because author 
considered both variables to be potential to resolve the issue of child with multi-dimensional fatigue. 

Tabel 4. 
First modeling result (pv <0.05) Linear Regression

No Variable R R2 P value 

0.439 0.192 0.024

1 Sleeping problem 0.038*

2 Sleeping hour 0.691

3 Length of time to fall asleep 0.732

4 Hemoglobin level 0.021*

5 Anxiety 0.011*

Model Interpretation

Following analysis, independent variables which included in regression model are sleeping problem, hemoglobin 
level, and anxiety. 

Table 6.
Model Summaryb

Model R R Square Adjusted R Square Std.Error of the Estimate 

1 0.430a 0.185 0.149 10.475
 a.  Predictors (Constant), anxiety, hemoglobin level, sleeping problem

 b.  Dependent variable: Multi-dimensional fatigue

ANOVAb

Model Sum of squares Df Mean Square F Sig

Regression
Residual
Total 

1714.932
7571.753
9286.685

3
69
72

571.644
109.736

5.209 0.003a 

 a.  Predictors (Constant), anxiety, hemoglobin level, sleeping problem

 b.  Dependent variable: Multi-dimensional fatigue
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Coefficientb

Model 
Unstandardized Coeff Standardized Coeff

T Sig
B Std. Error Beta

Constant
Sleeping problem
Hb level
Anxiety

53.922
-0.423
-2.011
-0.548

11.269
0.195
0.799
0.195

-0.238
-0.276
 0.309

4.785
-2,163
-2.518
 2.805

0.000
0.034
0.014
0.007

R Square value/determinant coefficient = 0.185 means regression model is able to answer 18.5% variation of 
dependent variable of multi-dimensional fatigue in children with cancer. F test shows p value= 0.003 means alpha 
5% could be stated that all three variables are able to predict multi-dimensional fatigue variable significantly.

In Coefficient, linear equation (column B) is transformed into regression equation.

Multi-dimensional fatigue = 53.922 - 0.423 sleeping problem - 2,011 Hb level + 0.548 anxiety

Equation mentioned above means: 
• Every decline in sleeping problem will result in reduction of multi-dimensional fatigue in children with cancer 

around 0.423 time (half), after Hb level and anxiety are controlled.
• Child with cancer who has a decline in Hb level of 1 gr/ dl, will increase multi-dimensional fatigue for 2 times 

greater, after anxiety variable is controlled. 
• Child with cancer who has an increase in anxiety level will increase multi-dimensional fatigue for 0.5 times greater. 

DISCUSSION

Children with cancer have various conditions according to their chemotherapy cycle. However, most of them 
experience cancer related fatigue. Many children who survive from cancer are still experiencing fatigue after 
completing the cancer treatment (Meeske, Katz, Palmer, Burnzinle, Varni, 2004).

Fatigue, as described by Margusson, Mohter, Ekman, Wallgreen (1999), is a process consists of fatigue experience, 
fatigue consequence, and strategy to alleviate it. Moreover, Servaes, et al (2002) explained fatigue as multidimensional 
of physical, cognitive and emotional experiences. Thus, it was reported that fatigue can influence the daily function 
of children with cancer (Hicks, Bertholomew, Ward-smith & Hutto, 2003).

Many previous studies yielded the result of fatigue-associated factors. Gender is a factor that showed no significant 
difference for fatigue in children with cancer. This study result was supported by Paterson (2003) who found that 
fatigue has no relationship with gender, economy status and social cultural factors. Apart from these factors, 
disease variables such as staging and type of diagnostic also have no relationship with fatigue severity. Otherwise, 
Seo (2006) said that fatigue is influenced by physical activity. Patients who had regular light exercise reported less 
fatigue experience.  

This study results indicate that sleep problems, hemoglobin level and anxiety contribute to fatigue in children 
with cancer. These findings are in line with the study result about health professional perception of fatigue in 
children with cancer by Yilmas, Tas, Muslu, Basbakkal, and Kantar (2010) which stated that chemotherapy, anemia 
psychological factors, altered nutrition, altered sleep, and radiotherapy contributed to fatigue.

In term of psychosocial factor, Seo (2006) concluded that anxiety and depression have significant relationship with 
cancer related fatigue. Depression was also found in 79% adult of childhood cancer survivor (Meeske, Siegel, Globe, 
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Mark, Bernstein, 2005). They also found four factors associated with depression in cancer survivors: sleep problems, 
pain, obesity, and fatigue related depression. On the other hand, feeling of fear of cancer recurrence also influenced 
psychological adjustment that worsened the fatigue symptom in cancer patients (Ferrel, 1998).

The research found that the hemoglobin level contributes to fatigue in children with cancer. Some studies support 
this finding. Patients with anemia are more likely to experience fatigue (Moyle, 2002). WBC and hemoglobin can 
considerably explain the fatigue condition of patient (Seo, Oh, Seo & Kim, 2006; Yeh, 2008). Patient who received 
erythropoietin alpha therapy reported of having more energy (Glaspy, et al., 1997). On the contrary, there was a study 
by Serveas (2002) in which no relationship between hemoglobin level and fatigue were found.

Altered sleep was indicated to contribute to fatigue according to this research result. This finding coincides with the 
finding of Hinds, et al, (2007) that hospitalized children with cancer who experience frequent nocturnal awakening 
have more fatigue as well as more sleep. On the contrary, Miaskowski and Lee (1999) found that sleep hour has 
no relationship with fatigue and nocturnal awakening. They also stated that pain is more likely to contribute to 
nocturnal awakening rather than fatigue. 

Other factors related to chemotherapy are side effects of medication, pain, discomfort, boredom, worry, diarrhea, and 
dyspnea. A study by Longman (1999) found that chemotherapy accumulation can increase fatigue. Chemotherapy or 
combined therapy results in more fatigue than radiotherapy alone (Schwartz, 1998). In addition, many children and 
adolescents have boredom complaint of staying in the hospital. It may be caused by the environmental factors such 
as sound of the medical devices, light and hospital routine schedules (Lynder, 2010). Moreover, Hicks (2003) identified 
some problems related to quality of life of patients with cancer: fatigue, effects of cancer on daily activities, effects 
of medication and therapy, relationship alteration and hair loss.

Strategies used by children with cancer and their parents in reducing cancer related fatigue focus in reducing activities 
and increasing rest. They rarely seek for consultation with healthcare provider to help with the fatigue (Whitsett, 
Gudmundottir, Daview, McCarthy & Freadman, 2008). Based on these conditions, health professionals should 
perform proactive approach to assess cancer-related fatigue and its causing factor, so that fatigue management can 
be performed effectively to improve the quality of life of children with cancer. 

CONCLUSION 

This research conclude that sleeping problem, anxiety level and hemoglobin contribute to cancer-related fatigue 
among Indonesian children. Research strength is getting cancer related fatigue data of children with cancer in 
Jakarta, particularly at the referral hospitals for oncology patients. This research can be continued by investigating 
other factors and strategies for children and parents on how to manage cancer related fatigue effectively. Limitation 
of this study is that fatigue is not grouped into before, during and after cancer therapy, as well as cancer types. 
However, based on literatures, the result may represent factors influencing fatigue. Nursing implication is clinical 
nurse should monitor regularly sleep problems, anxiety and hemoglobin level in children with cancer and include 
them in daily nursing assessment. Further study is required to explore other factors and strategies of fatigue 
management in children and their parents, especially in relation to cultural practice. 
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The development of children behavior are affected by environment and heredity. One of the environment 
that affects children behavior is children playing in environment. Children have many kinds of playing in 
environment, as like informal playing environment in green open space. There are many factors affecting 
children to play in green open space, one of them is parent’s knowledge about green open space. Parents 
are expected to know benefit of green open space for children aged 6-12 years. This study aims to determine 
the relationship between behavioral development of children aged 6-12 years and the knowledge of parents 
about the green open space. This study used cross-sectional method. Primary data were used through 
interviews using a questionnaire about parent’s knowledge of green open spaces and the Strengths and 
Difficulties Questionnaire (SDQ). The results showed that there was no significant relationship with an OR of 
1.22 (95% CI: 0.62 to 2.41), but there are 81.5% of children who have well behavioral development  (have a good 
prosocial and not impaired psychosocial) and parents who are knowledgeable  about the green open spaces. 
It was concluded that there was no significant correlation between the development of children behavior and 
knowledge of parents about the green open space, but the results showed that half of older people with a 
good knowledge of green open space, also has a child with the development of good behavior.

Keywords: Green Open Space, Parent’s Knowledge, Behavioral Development, children 

INTRODUCTION 

Definition of child based on Undang-Undang RI Number 23 2002 about child protection paragraph 1 is a certain 
person who not aged more than 18 years old and child still on uterus1. Wong (2009) said child aged 6-12 years old 
is learning basic knowledge to have a certain skill and self adjust to do the adult life2. Gunarsa (2008) said school 
children aged 6-12 years old on latent period. Latent period is all things had happened on before period would still 
be remembered by children3. Child aged 6-12 years old on development period so need to be noticed. Development 
is maturation of psychis and physic function sustainably that be affected of heredity and environment by maturation 
and learning.  Development period will improve of Interaction for friend and environment. Interaction with friend 
will improve social and emosional aspect for children. While interaction with environment will improve feeling of 
calm and relaxed for children4. 

Anne Anastasi, American Psychological Association said behavioral development be affected by environment and 
heredity3. Kind of environment will affect to behavioral development is playing environment. Playing environment 
will give positive impact in behavioral development. Playing place will improve social, emotional and cognitive 
development5. Playing environment for children consist of formal playing environment, informal playing environment, 
playground and indoor playing environment. One of informal playing environment for children is green open space 
as playing place6. Physic environment will affect to pattern of behavioral. Goodman divided for kind of behavioral 
development became prosocial and psycosocial. Psycosocial consist of emotional, hyperactivity, peer problem and 
conduct problem7. 

Green open space is long area that be used openly and as place for plants grow naturally or artificially8. Green open 
space for social viewpoint are used by community for interacting with others9. Benefits of green open space for 
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health are can increase physic activity10, helping in social and intelectual development for children11, etc. Parent’s 
knowledge about green open space in Purworejo district was still low so that children will be difficult to access green 
open space. A study was resulted that people who couldn’t access green open space would be more susceptible to 
mental and pyhsic health problem12. 
 
METHOD 

This study was in Purworejo District and took six villages that have a green open space. The villages consists of 
Purworejo, Baledono, Pangenjuru Tengah, Pangenrejo, Kedungsari and Cangkrep Lor. The study had be done on April 
until May 2016. Population of study is all of child aged 6-12 years old who live in Baledono, Purworejo, Pangenrejo, 
Pangenjuru Tengah, Cangkrep Lor, and Kedungsari. Sample of this study is chils aged 6-12 years old who ever visited 
a green open space in Baledono, Purworejo, Pangenjuru Tengah, Pangenrejo, Kedungsari and Cangkrep Lor. 

Sample will be taken must base on inclution and exclution criteria. Inclution criterias consist of the parents whose 
have male or female child aged 6-12 years old who live in 6 study villages, the parents whose have more than one 
child can be sample of study, child aged 6-12 years old is school child and respondents are ready to participate this 
study. The exclution criterias consist of the parents whose have child aged 6-12 years old who live in out of 6 study 
villages, respondents visit area of green open space in our of 6 study villages and respondents are not ready to 
participate this study.

Based on Lemenshow’s formula, number of samples in study are 216 samples. The study used cross sectional design. 
Objective of study is to know how much of the exposure and outcome and relation of exposure and outcome. Technic 
sampling used purposive sampling which sample be taken based on criterias of researcher. Data was collected by 
interview using questionnaire. The questionnaire consist of strengths and difficulties questionnaire about children 
behavioral development and knowledge of parents about green open space. 
 
RESULTS AND DISCUSSION

Parent’s knowledge about green open space is still low that be showed in table 1. There are 124 (57,4%) parents had 
low knowledge about green open space. While the parents had high knowledge about green open space 92 (42,6%). 

Table 1.
Distribution of Parent’s Knowledge about Green Open Space

Variable Category Total (n=216) Percentage (%)

Knowledge of parent about green open space
Kurang 124 57,4

Baik 92 42,6

Table 2.
Relation of Children Behavioral Development Aged 6-12 Years old with Parent’s Knowledge about Green Open Space

Variable Category

Child’s behavioral 
development

OR

CI (95%)

P valueBad Good
Lower Upper

n % N %

Parent knowledge about 
green open space

Not so good 27 21,8 97 78,2 1,22 0,62 2,41 0,67

Good 17 18,5 75 81,5

ISBN: 978-979-9394-43-9



102 Proceeding Book

Based on table 2, the parents had low knowledge about green open space and the child had good behavioral 
development were 97 childs from 124 (78,2%). While parents had high knowledge and the child had good behavioral 
development were 92 childs from 126 (81,5%). Result for statistic test showed p value= 0,67, it means that there is 
no different of proportion among behavioral development of high parent’s knowledge and low parent’s knowledge 
about green open space.

Good behavioral development is having good prosocial and not impaired psychosocial. Good prosocial is sharing 
with other people to help and entertain them13. While psychosocial consist of emotional, peer problem, conduct 
problem and hyperactivity. People who impaired psychosocial will have unstable emotional for themselves, can’t 
interact with other people and have problem with peer group or friends14, can’t control emotion for others and 
having rude behavior15, and hyperactivity which can’t stay for long time in one place16. 

Parent’s knowledge about green open space need to be noticed for children behavioral development. The parents 
must know benefits of green open space. Benefits of green open space are as means for research, education, 
counseling, recreation, social interaction, social activity for children, teenager, adult, etc17. The parent’s permission is 
key for children can play in outdoor like green open space. Based on result of this study that parent’s knowledge was 
still low and can affect to activity of children in green open space. Based on interview had done that the parents had 
not given permission for their child to play in green open space for some reasons. It could be concluded that the 
parents not understand about benefit of green open space for children, especially for their behavioral development.

Research of Aspinall et al stated someone will be more positive when in area of green open space18. The good 
condition can avoid from depression or stress so mental health will be not impaired. For children, social skill and 
emotion will be not impaired so behavioral development can improve well. 

CONCLUSION 

There are no relation among children behavioral development aged 6-12 years old with parent’s knowledge about 
green open space. Parent’s knowledge were still low so need to be noticed. Advices for Purworejo district are giving 
sozialitation for parents about benefit of green open space, making activity for children aged 6-12 years old about 
introducing natural environment and study to interact with others, parents introducing their children in outdoor, as 
like green open space, parents need to support their children for playing in green open space.
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The aim of this study was to develop oxygen consumption (VO2) formula for energy expenditure prediction 
based on height (H), weight (W), age (A), and heart rate (HR) among young industrial workers and to see 
the validity of the formula. The study was an experimental study with subjects consisted of 30 males (20 – 
25 years old) of young industrial workers; 20 participants were generating VO2 formula and 10 participants 
for validation. The experiment protocol used Keytel protocol which used a treadmill exercise. The validity 
involved 2 activities; running in treadmill and conducting manual material handling. All determinant factors 
were strongly related to adjusted R2 for VO2 formula and VO2 relative rate was 76.9% and 75.1% respectively. 
The formula used was: VO2 (L/min) = 1.117 – 0.012 H(cm) + 0.015 W(kg) – 0.039 A (yrs) + 0.019 HR(beat/min); VO2 
relative rate (ml/kg/min) = 60.881 – 0.339 H(cm) – 0.949 A (yrs) + 0.351 HR(beat/min). The result of validation for 
treadmill activity, VO2 relative rate’s data was similar between the actual value of experiments and estimation 
value from the formula with the R2, i.e. 0.036. The validation for manual material handling activity was found 
different. 

Keywords: Oxygen consumption (VO2); energy expenditure; maximum aerobic capacity; workload, ergonomics

INTRODUCTION 

One of the major approaches in determining human physical capacities and performance is the measurement of 
metabolic energy expenditure. Since the amount of energy generated (due to muscle contraction) is a function of 
oxygen utilized. An accurate assessment of an individual metabolic workload (and limit) can be done by measuring 
the amount of oxygen consumed (VO2) while performing a task. VO2 can thus be employed as a physiological 
indicator for activities involving large muscle groups and further as a mean in developing criteria for job design 
(Åstrand dan Rodahl 1970; Brouha 1960; Kroemer 1997; Wicken 2004; McCormick 1993; Firstbeat Technologies 2007).
The value of energy expenditure can be estimated from VO2. The conversion is 1 litre VO2 equal with 5 kcal (4.7 – 
5.05 kcal) energy expenditure (Åstrand dan Rodahl 1970).  The other reference states 1 litre VO2 similar with 4.8 kcal 
(Wickens et al. 2004).  

Rising of productivity is an important for the industry advancement in Indonesia which is a labour-intensive 
industry. The management needs to know how to predict energy expenditure among their workers. The previous 
research (Kamalakannan 2007; Keytel 2005; Byrne & Hills 2002; Pennathur 2005; Iridiastadi 2005) discovers that 
oxygen consumption (VO2) formula done in other countries sometimes are not applicable in Indonesia because 
the difference in body size and its relevant physiological function. Meanwhile, only few experiments conducted in 
Indonesia (Rakhmaniar 2007; Widyasmara 2007) which involved participants who were not workers.  

The aim of this study is to develop VO2 formula for energy expenditure prediction based on height, weight, age, and 
heart rate among young industrial workers. It also wants to see the validity of the formula.
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METHOD 

This was an experimental study whose participants were collected randomly by newspaper advertisement and 
leaflet to the industries in Bandung City, Indonesia. The requirements of participants were male around 20-25 years 
old, had work experience at least 1 year, worked in floor production with physical activities, no alcohol consumption, 
had no lung or heart medication or hospitalized for the past a year, had no musculoskeletal disorders records, had 
no any disabilities, and in good condition when joining experiments. 30 male participants involved in this study, 20 
of them for generating VO2 formula while 10 others were for validation.

Participants were workers from garment, manufacture, food, printing, textile, and electrical industries around 
Bandung City, Indonesia. After early screening, there were 30 participants who met requirements. The average age 
of participants was 22 years old (20 – 25 years old), average height was 158.8 cm (152 – 176 cm), average weight was 
53.9 kg (43 – 79 kg). 

Experiments were conducted in Laboratory of Work System Design and Ergonomics, Faculty of Industrial Engineering, 
Institut Teknologi Bandung, Indonesia. Physical environments were controlled by air conditioner, temperature was 
20 - 25oC and humidity was 60% - 68% based on Indonesian Government Standard by Regulation of Ministry Health 
No. 261/MENKES/SK/II/1998 about the requirements of health environmental for industries. 

Experiments used some tools and equipment like thermometer, hygrometer, weight and height scale, treadmill 
(Sportart 1060 HR – manual adjusted slope and digital display), Metabolic Analyzer (Metalyzer version ML3B made 
in Cortex Biophysics GmbH, Leipzig, German) with software Metasoft 2.0, polar heart rate including ultrasonic 
transmission gel, and questionnaires. 

The experiment protocol used Keytel protocol which employing a treadmill exercise. There were two experiment 
steps: first, the participants were asked to run in treadmill with no slope (slope 0%) in speed 7 km/hr continuously 
until he was exhausted. Second, the participants ran in the treadmill with faster speed around 25%, 50%, and 75% 
from the maximum speed from previous step. Each speed implemented every 5 minutes continuously. The protocols 
for validity also consisted of 2 steps; running in the treadmill on their convenience speed for 10 minutes continuously 
and conducting manual material handling (lifting of 7 kg loads and carrying in 2 meters of distances) for 15 minutes 
continuously. The Experiments were only conducted in the morning (9 – 12 am) and during the experiments the 
participants were not allowed to speak. Each participant went through their second experiments 3 days after. 

The stopping rules of the experiments were if the data had been fully collected so that the experiments was finished 
as protocol procedures, if the subject felt exhausted and would like to stop during experiments, if the heart rate > 
85% from maximum Heart Rate (MHR= 220 – age), and if RER (Respiratory Exchange Rate) >= 1,0

Data processing used SPSS software version 20 with linear multiple regression test.  Validation analysis compared 
the value of VO2 by the formula with actual VO2 by experiments of validation. The Ho hypothesis was a value of VO2 
by experiments of validation equivalent with value of estimation by VO2 formula. 

RESULTS 

The average VO2max was 3.730 L/min (3.024-5.268 L/min). All the determinant factors were strongly related to the 
formula with adjusted R2 for VO2 and VO2 relative rate was 76.9% and 75.1% respectively. All variable data fulfilled 
the regression assumption so that it could be input into formula analysis as follow: 
VO2 = 1.117 – 0.012 H + 0.015 W – 0.039 A + 0.019 HR
VO2 relative rate = 60.881 – 0.339 H – 0.949 A + 0.351 HR
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Whereas VO2 is oxygen consumption (L/min), VO2 relative rate is VO2 in milliliters of oxygen per kilogram of 
bodyweight per minute (ml/kg/min), H is height (cm), W is weight (kg), A is age (years), and HR is heart rate (beat/
min). 

VO2 relative rate’s data in treadmill activity was similar between the actual value of experiments and estimation 
value from the formula with the R2 was 0.036 or the power of value was too small; 3.6%. On the other hand, the 
result of validation for manual material handling activity was different. The differences showed higher by the R2 
were 0,399 (39.9%) and 0.563 (56.3%).

DISCUSSION

NIOSH (1981) states the average of maximum aerobic capacity for healthy man is about 15 kcal/min. If 1 L/min 
VO2 is equivalent with 4.8 kkal/min (Wickens. 2004), it means 3.125 L/min VO2max. The average VO2max of this 
research was 3.730 L/min, it was higher than NIOSH recommendation. Since NIOSH considers more factors not 
only sex, age, height, weight, and heart rate but also safety, health, productivity, economic, social factors, etc., their 
recommendation is lower. NIOSH (1981) also recommends energy expenditure not last than 33% of VO2max for 8 
work hour without excessive fatigue. Furthermore, energy expenditure for Indonesian industrial workers is 5.952 
kkal/min or 1.24 L/min of VO2.

The previous research (Pennathur 2005), VO2max for 16 male and 5 female American Mexico’s students was 4.8 
L/min (SD = 1.75) or 56.32 mL/min/kg (SD = 12.2). Kroemer et al. (1997) describes some factors influence aerobic 
work capacity are age, sex, anthropometry, health, environmental, and motivation. The research by Manuaba (1989) 
concludes anthropometry among Indonesian workers is smaller than American workers. That’s why, VO2max among 
Indonesian workers smaller than American Mexico’s students. Then, the formula of this research liked to compare 
with previous research (Kamalakannan 2007, Keytel 2005, Widyasmara 2007, Rakhmaniar 2007), therefore data to 
calculate the formula was needed. The data of height, weight, and age were taken from this study. However, the 
heart rate data was taken from Astrand dan Rodahl (1970): 
1.  Height  = 163.84 cm (64.5 inch)
2.  Weight  = 55.95 kg
3.  Age   = 22 years old
4.  Heart rate based on workload
      •  Rest/ no load = 60 beat/min
      •  Low  = 80 beat/min
      •  Medium  = 112.5 beat/min
      •  High   = 137.5 beat/min
      •  Extremely high  = 162.5 beat/min

Table 1.
The result of VO2 (L/minute) for 4 types of workload from several formulas by some researches

Workload This research Research by 
(Widyasmara 2007) Research by (Keytel 2005) Research by 

(Kamalakannan 2007)

Low
Medium
High
Extremely high

0.652
1.207
1.745
2.220

0.623
1.241
1.761
2.191

0.545
1.565
2.351
3.136

0.032
0.801
1.441
2.082

Average
SD

1.456
0.677

1.442
0.670

1.899
1.108

1.073
0.904
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The table shows the result of formula calculation of this research and Widyasmara (2007) is similar. The respondents 
of those researches were Indonesia male with similar age range. This research involved respondents of 20 – 25 year 
old while the research by Widyasmara (2007) took 17 – 23 year-old respondents. There is also a huge difference 
between research conducted Keytel (2005) and Kamalakannan (2007), particularly at medium and high workload. 
The different is minor for low workload between Keytel (2005) and this research. Respondents in Keytel (2005) were 
115 of American (72 males and 43 females) within 19 – 45 years old. Meanwhile, the respondents in Kamalakannan 
(2007) were 13 of African (8 males and 5 females) within 22 – 55 years old. As sex, age, and ethnic have influenced 
anthropometry, the anthropometry has impact to VO2. Therefore, the prediction of energy expenditure by VO2 
formula should be used carefully, especially if the formula is developed with different respondents in age, sex, and 
ethnic. 

The result validity of VO2 by manual material handling activity is different because the experiment activity was 
different. The experiment conducted treadmill activity, while the validation experiment conducted manual material 
handling activities consisted of lifting, carrying, and lowering. The VO2 incensement during the manual material 
handling activity was slow showed by the average of VO2 is 1.10 L/min so that the workload during MMH activity 
was below industrial workers physical capacity. The physiological workload of the lung and the heart during MMH 
activity was not so huge considering the muscle activity during MMH activity is more static than dynamic. This is 
in accordance with the experiment (Iridiastiadi 1997) that shows maximum aerobic capacity on treadmill activity is 
larger than MMH combination activity.

Adversely, the result of validation shows the same result of VO2’ with the treadmill protocol.  However, the power 
of the value is too small, which is 3.6%. Due to the respondents involved in validation experiment were less than 
in formula experiments. Both experiments were conducted in the same way on the treadmill, but with different 
protocol. In conclusion, this estimation formula needs advanced experiment before being implemented in industry 
to predict the energy expenditure among the workers. A few things must be concerned, this formula fits with the 
20-25 years old male workers, similar job with the activity on the treadmill, easily changed heart rate because 
of emotional stress, drinking coffee or tea, working in static position (static/bad posture), or working in high 
temperature environment (Wickens 2004). 

CONCLUSION 

This research was an initial study which opened to many. It is expected next researchers can develop similar research 
with several of respondents with different range of age and sex because there are so many female industrial workers 
in Indonesia and the productivity age in Indonesia is 19–55 years old.  It will be better if the activity in estimation 
formula development is specific with the task in the industry. 
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Mosquito resistance to chemical pesticides has prompted renewed interest in bio control method, using 
water predators in controlling mosquito population. The aim of this study was to measure the effectiveness 
of Tilapia (Oreochromis niloticus) and Betta fish (Betta splendens) as larval predators based on their size. This 
study was a Pre-experimental design with one shot case study. Population in the study were all fish larval 
predators. Samples that were taken using purposive sampling were Tilapia (Oreocromis nilotocus) and a Betta 
fish (Betta splendens). Bivariate analysis was used by using one-way ANOVA and Pearson correlation with 
95% CI. One-way ANOVA shows there were significant differences in the ability of different-sized Tilapia fish 
in eating mosquito larval (p-value = 0.000). On the contrary, there is no significant difference in the ability of 
different-sized Betta fish in eating mosquito larvae (p-value = 0.111). There is a significant Pearson correlation, 
with a negative direction, between the size of Tilapia fish and the ability to eat mosquito larvae, with the 
p-value of 0.000, whereas similar analysis on Betta fish gave p-value of 0.054 which shows no significant 
correlation. There was significant difference in the ability of Tilapia (Oreochromis niloticus) eat mosquito 
larval based on their size. We recommended to utilize small fish such as Tilapia and Betta fish as biological 
control of mosquito larvae, socialize it to society and use it directly.

Keywords: Mosquito larvae; Oreochromis niloticus; Betta splendens

INTRODUCTION 

Mosquitoes are living organisms that are abundant in nature almost in all places, and are considered detrimental 
because their bite may disrupt human life (Munif 2009). Different mosquitoes have different environment for 
breeding; Culex can develop in arbitrary body of water, Aedes can only breed in water that is clean enough and does 
not come with direct ground, Mansonia happy to breed in ponds, marshes lake many plants airy, while Anopeheles 
have more varied breeding places (Barodji et al. 1999).

Vector control is all activities or actions intended to reduce the vector population as low as possible so that its 
presence is no longer a risk for the occurrence of vector borne disease transmission in a region or community. Vector 
control is implemented with the involvement of the community who participate in improving and protecting their 
health through increased awareness, willingness, and ability, as well as the development of a healthy environment 
(KEMENKES RI 2010). Eradication of larvae was the key strategy of vector-borne diseases control programs around 
the world (Sofiana 2014).

Indonesia is a hotspot for mosquito-transmitted illnesses. In 2014, the incidence of malaria diagnosis is 0.99 per 
1000 population. Dengue cases has an incidence rate (IR) of 39.8 per 100,000 population and case fatality rate 
(CFR) of 0.9%. There were 15,324 cases of Chikungunya fever in Indonesia in 2013. In 2014, there were 14,932 cases 
of filariasis nationwide. More than 120 million people in Indonesia are in areas of high risk of contracting filariasis 
(KEMENKES RI 2015) . This all calls for greater attention to vector control.

For longer than 50 years of artificial insecticides have become the main weapon in combating the insects that 
are important in health. Insecticides are more easily available, and although this is advantageous in decreasing 
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populations of insects, but it can be detrimental to environmental sustainability (Nurisa 1994). Mosquito resistance 
to chemical pesticides has prompted renewed interest in bio control method that uses water predators in controlling 
mosquitoes (Vonesh and Blaustein 2010).

The ability of Tilapia to eat larvae as natural predators that have been tested in the community showed that Tilapia 
fish eat mosquito larvae with an average of 68.1 larvae within 2 x 24 hours (Sofiana 2014). A study in Palembang, South 
Sumatra province, also showed that the administration of Betta fish on public container resulted in significantly 
decreased number of larvae in Kebun Bunga village before and after intervention (Taviv, Saikhu, and Sitorus 2010). 
The use of fish as larval control is regarded as environmentally friendly measures to control the vector mosquitoes 
(Surendran et al. 2008).

Based on this, the aim of this study was to measure of effectiveness of Tilapia (Oreochromis niloticus) and Betta fish 
(Betta splendens) as a predator larvae based on their size.

METHOD 

This research was a pre-experimental with one shot case study design. This study was conducted at the laboratory 
of Harapan Ibu Institute of Health Science, Jambi in 2016. Population in the study were all predators of fish larvae. 
Samples were taken by purposive sampling of Tilapia (Oreochromis niloticus) and Betta fish (Betta splendens), 
where each fish has 5 (five) variations of size (2 cm, 4 cm, 6 cm, 8 cm and 10 cm). In this study, researchers examined 
the differences in the ability of Tilapia (Oreochromis niloticus) and Betta fish (Betta plendens) to eat mosquito 
larvae, based on group size, for 60 minutes of observation. Observations were made with three repetitions, and 
prior to the first treatment the fish were not given a meal for one whole day. The data were obtained through 
several processes, namely extraction, separation, and counting larvae, and in between repetitions, the fish were 
maintained in the aquarium. Then the result is processed through four stages: coding, editing, entry, and cleaning. 
The analysis of the data firstly was done using descriptive statistics to obtain distribution of data and Variance 
results (Montgomery 2009) and (Dahlan 2008). Then, bivariate analysis by using one-way ANOVA was done to look 
at differences in the ability of fish to eat mosquito larvae, and Pearson correlation test was performed to look at 
correlation in the differences between each size group of each type of fish, Tilapia (Oreochromis niloticus) and Betta 
fish (Betta splendens). 

RESULTS 

Bivariate Analysis

The research was conducted for three 60-minute observation periods for each size group of both types of fish, 
Tilapia (Oreochromis niloticus) and Betta fish (Betta splendens). As the aim was to obtain the average difference in 
the ability of fish to eat mosquito larvae, we used one-way ANOVA test.

Table 1. 
One-way ANOVA test on Tilapia (Oreochromis niloticus) as the predator larval based on their size 

Size of Tilapia N Min. Max. Mean SD p-value

2 cm 4 67 80 74.75 6.02

0.000

4 cm 4 76 80 78.75 1.89

6 cm 4 67 80 74.00 5.48

8 cm 4 47 80 59.25 14.91

10 cm 4 27 51 35.25 10.72
Sig. p (<0.05)
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Based on the statistical test using ANOVA on the difference in effectiveness between the different size groups of 
Tilapia fish in eating mosquito larvae during the 60-minute observation, a p-value of 0.000 (<0.05) was obtained, so 
it can be inferred that there are significant differences in the fish’ ability to eat mosquito larvae based on size (Table 
1). It is worth noting that upon the first repetition of the trial, in the comparison of fish sized 4 cm and 8 cm, there 
was no significant difference in amount larvae eaten, while on the second repetition of the trial, in the comparison 
of fish sized 4 cm and 6 cm, the 4 cm Tilapia fish ate larvae more speedily. This can be seen more clearly in Figure 1.

To analyse the difference between these groups, a Post-Hoc test was carried out with a confidence level of 95%. 
The test shows that the difference between the groups of Tilapia fish size 2 cm and   8 cm gives a p-value of 0.028, 
between the group size 4 cm and 8 cm gives p-value of 0.008, between the groups size 6 cm and 8 cm, a p-value of 
0.035, between the groups 8 cm and 10 cm, the p-value is 0.002, and between the groups 2 cm and 10 cm, 4 cm and 
10 cm, 6 cm and 10 cm, the p-value is 0.000 (Table 2).

Figure 1. 
Mean of number of larvae eaten by size group of Tilapia fish (Oreochromis niloticus)

Table 2. 
Post-Hoc Analysis of Tilapia (Oreochromis niloticus) as the predator larval based on size

Group of Tilapia’s Size Mean Difference p-value CI (95%) LL-UL

2 cm       8 cm
              10 cm

15.50
24.00

0.028
0.000

1.9-29.1
25.9-53.1

 4 cm      8 cm
              10 cm

19.50
43.50

0.008
0.000

5.9-33.1
29.9-57.1

 6 cm      8 cm
              10 cm

14.75
38.75

0.035
0.000

1.1-28.3
25.1-52.3

 8 cm     10 cm 24.00 0.002 10.4-37.6

Based on the one-way ANOVA test on the effectiveness of group size Betta fish in eating mosquito larvae during 
the 60-minute observation, p-value of 0.111 (>0.05) was obtained, so it can be inferred that there is no significant 
difference in the ability of the Betta fish in consuming larvae based on their size (Table 3). This can be more clearly 
seen in Figure 2.
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Table 3.
One way anova test of Betta Fish (Betta Splendens) as the predator larval based on their size

Size of Betta Fish N Min. Max. Mean SD p-value

2 cm 4 51 80 66.75 13.226

0.111

4 cm 4 65 80 75.00 7.071

6 cm 4 51 80 71.00 13.736

8 cm 4 42 63 54.00 9.487

10 cm 4 42 70 57.00 14.583
Sig. p (<0.05)

Figure 2: 
Mean of number of larvae eaten by size group of Betta fish (Betta splendens)

Pearson correlations in Tilapia fish (Oreochromis niloticus) and Betta fish (Betta splendens)

Differences in the correlations here suggests which type of fish and the specific size of the fish is most effective 
in eating mosquito larvae. From Pearson correlation analysis of the results of the different-sized groups of Tilapia 
fish with a p-value of 0.000 (<0.05), the correlation (r) value is 0.782, showing there is a strong negative correlation 
direction. It means the smaller the fish the greater their ability to eat mosquito larvae, as can be seen in Table 4.

Table 4. 
The Correlation of Tilapia’s (Oreochromis niloticus) size with the number of larval

Variable N Pearson Correlation (r) p-value

Tilapia’s size with the 
number of larval 20 0.782 0.000

Sig. p (<0.05)

Table 5. 
The Correlation of of Betta Fish (Betta Splendens) size with the number of larval

Variable N Pearson Correlation (r) p-value

Betta fish’s size with the 
number of larval 20 0.436 0.054

Sig. p (<0.05)
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The result of Pearson correlation analysis Betta fish in eating mosquito larvae gave a p-value of 0.054 (> 0.05), which 
shows that the correlation between the size of Betta fish was not significant, with r value of (0.436). Similar to the 
Tilapia fish, the direction is also a negative correlation, with moderate strength of the correlation, which means that 
the fish size is inversely proportional to the ability of fish to eat mosquito larvae. Pearson analysis results for Betta 
fish can be seen in Table 5.

DISCUSSION

Tilapia are often seen foraging shallow section of waters in the search for zooplanktons including mosquito larvae 
and nymphs (Wiriyanta et al. 2010). Overall, in this study it was noticed that Tilapia fish always ate over 50% of larvae 
that were added to the aquarium, except in Tilapia size 10 cm. This indicates that the Tilapia fish are very voracious 
in eating mosquito larvae.

In China, Somalia, and Ethiopia, Tilapia fish has been known as control agents malaria vector control. In Indonesia, a 
study has also been conducted in South Tapanuli, North Sumatra province and Sihepang Village in Sukaresik District 
of Pangandaran Ciamis regency, West Java province, that Tilapia fish and Mujair fish can reduce the population of 
Aedes, Anopheles and Culex (Pulungtana, Effendi, and Syamruth 2011).

Tilapia (Oreochromis niloticus) has a weakness in surviving in its environment. In Indonesia, Tilapia fish can be 
found in ponds, rivers, natural lakes, artificial reservoirs and rice fields, but to be able to develop properly, the water 
must be free of chemical contamination. In addition to its impact on fish breeding, chemical contamination can also 
kill plankton, which feeds the small Tilapia fish.

Tilapia fish growth is relatively fast, they are omnivores, and their food includes herbs, meat, insects and plankton. 
In the past, Tilapia fish with small size of 15 cm were highly carnivorous fish. Tilapia fish will utilize the available 
zooplankton as food which is the mosquito larvae. But Tilapia fish increases in size and entering adulthood, this 
trait will recede and they will switch to being herbivores. Therefore, only small-sized fish are useful as biological 
control of vectors. 

Significance in the differences between the different-sized fish ability to eat larvae for 60 minutes with 3 repeated 
observations showed that the larger the size of fish, the lower their ability to eat mosquito larvae. Pulungtana, 
Effendi, and Syamruth (2011) in their study also explained that the differences in the fish ability to eat larvae is 
influenced by their body size. Sofiana (2014) study also showed Tilapia fish sized 7 cm were able to consume 68.81 
Aedes aegypty larvae in 2 x 24 hours, while Tilapia fish sized 3-5 cm were able to eat 292 of similar larvae for 12 hours 
of observation.

These suggest the larger the fish, the less their ability to eat larvae. This may be affected by the fish feeding transition, 
from zooplankton to aquatic plants such as moss. Upon the first repetition of the trial, in the comparison of fish 
sized 4 cm and 8 cm, there was no significant difference in amount larvae eaten, while on the second repetition of 
the trial, in the comparison of fish sized 4 cm and 6 cm, the 4 cm Tilapia fish ate larvae more speedily. This can be 
influenced by hungriness, because the fish were given no meal for one whole day prior to the study. 

Differences in the ability of fish to eat larvae that have been shown in the results of this study suggest that Tilapia 
fish with the size of 2 cm, 4 cm, 6 cm, and 8 cm are more effective in eating mosquito larvae compared to Tilapia 
fish of 10 cm size. However, big fish may also eat the plants of the water and this may reduce the body of water that 
can be mosquito breeding places. 

The nature and habits of Tilapia as described above are very suitable to suggest Tilapia as vector control in society, 
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especially in endemic areas of mosquito-borne diseases. In addition to the fact that Tilapia fish farming can be a 
source of livelihood as well as subsistence food supply to improve their nutritional status, Tilapia can lower the 
density of mosquito larvae, interfering with mosquito vector breeding chain, and thus reduce the risk of the vector-
borne disease transmission.

Betta Fish is one of several popular types of ornamental fish, as they give out attractive colorful appearance. Betta 
fish also easily adapt to different environment and does not require large area to live and breed. These fish can 
live on relatively small body of water, such as basins, mini aquarium, bottles and other media that can hold water.
Betta fish are able to consume free oxygen directly from the air through extra breathing devices located on the left 
cavity labyrinth form, which is rarely found in other fish. These fish can live well in gutter, either with flowing water 
or still water, and they can be found almost all over of the world. To obtain maximum growth, Betta fish should only 
feed on live organisms, one of which is mosquito larvae. 

Small and large Betta fish have almost the same ability to eat mosquito larvae, so it can be said that all sizes of 
Betta fish are effective in the control of mosquito larvae. This study also proves that, with one-way ANOVA analysis 
showed that Betta fish groups have no significant difference in the fish ability to eat mosquito larvae, giving a p 
value of 0.111 (>0.05). This may be due to Betta fish are not too big themselves (5-10 cm maximum). Zen (2012) in 
his study with 24 hours observation with three repetitions, it was shown that Betta fish on average can consume as 
many as 36.9 larvae. 

From the Pearson correlation analysis as shown in the results section, it can be concluded that Tilapia fish size 
shows significant correlation with their effectiveness in eating mosquito larvae, where the correlation is very strong 
and has a negative correlation direction. This means the greater the size, the lesser the fish’ ability to eat mosquito 
larvae. From Figure 1 and 2, it is shown that the Tilapia and Betta fish size 4 cm are more effective in eating mosquito 
larvae. Pearson correlation analysis shows that the different size groups of Betta fish (Betta splendens) only gave a 
p-value of 0.054, which means that the correlation between the size of the Betta fish by the number of larvae that 
are eaten are not meaningful, with the value of correlation of 0.436 indicating the negative correlation direction 
of moderate strength. It can thus be inferred that the fish’ size is inversely proportional to the ability of fish to eat 
mosquito larvae, but the difference is not significant. 

Previous study showed that the larger the fish, the less the ability of the fish to eat mosquito larvae (Sofiana 2014; 
Pulungtana, Effendi, and Syamruth 2011). Susanto (2004) states that the Betta fish have maximum size of 5 cm to 10 
cm, and this means that all sizes of Betta fish are almost equally effective. A study in Palembang showed that adding 
Betta fish on public containers gave an increased rate of larvae free households (angka bebas jentik or ABJ) in Kebun 
Bunga village before and after the intervention (Taviv, Saikhu, and Sitorus 2010).

From the study results it can be concluded that the ability of the Betta fish to eat mosquito larvae are not very 
different between the different sizes. This can be caused by how the Betta fish is not a big fish to begin with, and 
to obtain maximum growth Betta fish should be fed live food such as silk worms, mosquito larvae and water fleas 
(Susanto 2004).

Biological control of vector is more effective because not only it is more environmental friendly, it also does not 
cause resistance from the mosquito, and it can add value to the local economy. The community can start fish 
farming, mainly Tilapia, which are fish that are popular for daily consumption.

Vonesh and Blaustein (2010) stated that there has been a change in the behavior of the mosquitoes in laying their 
eggs in ponds seeded with fish. This fact is important if all ponds or swamps around communities are hoped to 
have reduced risk of the occurrence of mosquito-borne diseases. This simple intervention should be expected to 
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contribute to the goal of the health minister to carry out mosquito vector control that is effective, efficient and 
environmentally friendly.

CONCLUSION 

There were significantly differences in the ability of Tilapia (Oreochromis niloticus) in eating mosquito larvae based 
on their size, whereas not significant difference was found between the different sized Betta fish (Betta splendens). 
It was also found that the 4 cm fish, both in Tilapia fish and Betta fish, is the most effective size as predator for 
mosquito larvae. The authors recommended for the Ministry of Health to perform inter-sectoral cooperation to 
control mosquito vectors by using small fish as biological control of larvae and to have this socialized to the society 
so they could utilize them directly.
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Older people may suffer from functional decline of certain organs which affects their quality of life. The purpose 
of this study was to identify the elderly quality of life in outpatient department of a private hospital in Banten. 
The was a quantitative descriptive research with convenient sampling. Inclusion criteria included elderly aged 
sixty and plus, has ability to communicate and understand Indonesian language, willing to be respondents, 
and able to fill out questionnaire. Data collection was conducted using the WHOQOL-BREF questionnaire, 
which measures four domains of elderly quality of life as follows: physical health, psychological aspect, social 
relationships, and environment. Data were analyzed with univariate data analysis. The results showed that 
out of 100 respondents, 39% had a good perception about their quality of life, 43% perceived their physical 
health satisfactory. With regards to four domains of quality of life, 43% had good physical condition, 37% had 
stable psychological condition, 35% had active social activity, and 50% lived in an adequate environment. 
Future research on identifying which demographic characteristics affecting the elderly quality of life of in 
hospital settings is warranted.

Keywords: Quality of life, Elderly, Older People, WHOQOL-BREF, Outpatient Department

INTRODUCTION 

Life expectancy (UHH) in Indonesia has increased due to successful development especially in health sector. As a 
result, number of the elderly population will increase. It is estimated that, up to the year of 2100, life expectancy of 
the world population will be 82 years and that of the Indonesian will be 85 years (United Nations 2012). Higher life 
expectancy leads to higher number of elderly people. The number of elderly people worldwide in 2013 was 0.841 
billion and by 2050 is expected to reach 2.017 billion. 

Indonesia is among the top five countries with the highest proportion of elderly people in the world, reaching 5.3 
millions (7.4%) of total population in 2000. In 2010 the number of elderly was 24 millions (9.77%) of total population, 
and by 2020 it is estimated to reach 28.8 millions (11.34%) of total population. This number is predicted to keep rising 
until it is doubled in 2025 (Ministry of Health 2013). In Banten Province, since 2010 the number of elderly people 
increased from 488,202 to 599,090 in 2014 (Statistic Bureau Banten 2016). 

With age, the immune system of elderly diminishes, putting elderly at higher risk of acute and chronic diseases. The 
situation may get worse when elderly people live in poor economic conditions. Eleven percent of the Indonesian 
population live in poverty and 13.55% live in a rural area (Statistical Bureau of Indonesia 2010). Low level of education 
and occupation are factors that could affect the quality of life of the elderly. It is thus very important to know the 
picture of elderly quality of life in Indonesia. 

According to the WHO (1996), quality of life is the perception of the individual as either male or female in terms 
of the context of the culture and value systems in which they live, and it relates to their living standards, hopes, 
pleasures, and attention. Quality of life consists of physical health, psychological status, level of independence, social 
relationships and the environment. Quality of life can be judged from the condition of the physical, psychological, 
social relationships and environment (World Health Organization Quality of Life Group (WHOQOL) 1996).
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A private hospital in Banten area aims to provide integrated health services to its patients of all age groups, 
including elderly patients. The number of elderly patients in this hospital increased from 96,704 patients in 2014 
to 116,299 patients in 2015. Similarly, the number of elderly at the outpatient department of the hospital increased 
from 92,438 visits in 2014 to 110,975 visits in 2015 with an average visit of 900 patients per month. The hospital 
has never conducted studies on the quality of life of elderly. Therefore, this study was looking at quality of life 
and the demographic characteristics of the elderly patients particularly at outpatient department of the hospital. 
The objective of this study was to explore the elderly patients’ perception on their quality of life health and on 
general health, and to identify quality of life on four domains (physical health, psychological, social relationships 
and environment).

Results of this study could be used as baseline data for the hospital and the public about quality of life of elderly 
people who seek treatment at the hospital.
 
METHOD 

The design of this research was descriptive quantitative and the study was performed in the outpatient department 
of a private hospital in Banten Province from 4th to 12th August 2016. The population in this study were 900 elderly 
patients visiting outpatient department of the hospital. This data came from the Medical Record of the hospital. 
Sampling technique was convenient sampling with inclusion criteria as follows: patients aged ≥ 60 years, had ability 
to communicate and understand Indonesian language, had willingness to become respondents, and had ability 
to fill out a questionnaire, eg. shortness of breath or physical infirmity. Quality of life measurement tool used was 
WHOQOL-BREF covering four domains (physical health, environmental, psychological and social relationships). The 
questionnaire consisted of 26 questions which was a shorter version of the WHOQOL-100 developed by WHO. The 
tool proven to be valid (r = 0.89 to 0.95) and reliable (R = 0.66 to 0.87). WHOQOL-BREF was adapted to various 
languages including Indonesian language by Salim et al in 2007. WHOQOL-BREF uses a Likert scale with scores of 1-5 
from which the raw scores for every answer were transformed into a 0-100 scale with reference to the transformation 
table provided on the questionnaire instructions. 

Ethics approval for this study was obtained from the ethics committee of Mochtar Riady Institute for Nanotechnology 
International (MRIN). At the time of filling out the questionnaire, respondents were accompanied by a family 
member. In the beginning of data collecting, 10 patients in the outpatient unit refused to participate, 14 withdrew 
from the interview leaving a total of 100 respondents; 30 respondents of which decided to fill out the questionnaires 
by themselves and the rest requested the investigators to read out the questions to the respondents. Data was 
analyzed using descriptive analysis method.
 
RESULTS 

Table 1. 
Distribution of frequency characteristics of the elderly (N = 100)

Characteristics Frequency Percentage (%)

Gender

Male 50 50.0

Female 50 50.0

Age

60-70 64 64.0

71-90 33 33.0

>90 3 3.0
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Level Of Education

SD 10 10.0

SMP 24 24.0

SMU 22 22.0

Higher Education 44 44.0

Marital Status

Married 73 73.0

Not Married 3 3.0

Widower / Wido 24 24.0

Residence

Alone 17 17.0

Together Couple / Children 77 77.0

Nursing Home 6 6.0

Total 100 100

Perception of general health and quality of life were measured based on responses to the first and second questions 
on the WHOQOL-BREF questionnaires.

Table 2. 
Perceptions of elderly on quality of life and health (N = 100)

Perception

Age

60-70 71-90 >  90

F % F % F %

Quality Of Life

Very Poor 0 0.0 0 0.0 0 0.0

Poor 0 0.0 0 0.0 0 0.0

Neutral 16 16.0 14 14.0 1 1.0

Good 38 38.0 18 18.0 1 1.0

Very Good 10 10.0 1 1.0 1 1.0

Health

Very unsatisfactory 0 0.0 0 0.0 0 0

Unsatisfactory 2 2.0 5 5.0 1 1.0

Mediocre 15 15.0 12 12.0 0 0

Satisfactory 43 43.0 11 11.0 2 2.0

Very satisfactory 4 4.0 5 5.0 0 0

Perception of the elderly was an answer to the question number 1 and 2 in the questionnaire WHOQOL-BREF with 
the possible answers to a score of 1 to 5.
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Table 3. 
Distribution of quality of life for the elderly based on 4 domain (N = 100)

Quality of Life Domain

Age

60-70 71-90 >  90

F % F % F %

Physical Health

Good 43 43.0 15 15.0 0 0.0

Bad 21 21.0 18 18.0 3 3.0

Psychological

Stable 37 37.0 13 13.0 0 0.0

Unstable 27 27.0 20 20.0 3 3.0

Social Connections

Active 35 35.0 14 14.0 1 1.0

Off 29 29.0 19 19.0 2 2.0

Environment

Adequate 50 50.0 12 12.0 1 1.0

Inadequate 14 14.0 21 21.0 2 2.0

The quality of life on four domains were response to statement no. 3-26 on the WHOQOL-BREF questionnaire.

DISCUSSION

Quality of life is the extent to which a person can feel and enjoy all the important events in his life in a prosperous 
way (Rapley 2003). If one can achieve a high quality of life, the life of the individual leads to a state of well-being. 
On the other hand, if a person has lower quality of life, the life of the individual leads to a state of ill-being (Brown 
2004). The results of this study showed that the elderly patients’ general perception of the quality of life were good 
and their perception of health was satisfactory. When viewed from the four domains of quality of life according to 
WHOQOL-BREF (physical health, psychological, social relationships, and environment), the respondents’ quality of 
life was good. These results are consistent with previous research that says that the quality of life is influenced by 
physical health, psychological health, social relationships, and environmental aspects (WHOQOL Group 1996). 

Physical health is an important factor for improving the quality of life (Maulana 2009), according to this study, 
perception of the elderly against physical health is good. This proves that physical health is an important factor 
for improving the quality of life. The aging process also affects the psychology of the elderly that age can provide 
psychological changes such as, short-term memory, frustration, loneliness, feeling loss of freedom, fear of facing 
death, changes in desire, depression and anxiety (Marya et al, 2008). Therefore, based on these results, not all 
elderly perceive their psychological health as stable, but there were some elderly people in certain age groups who 
said they were unstable. Based on this research, social relationships of the elderly mostly showed active social 
relationships, meaningful relationships between people, individuals and groups. Environment have a considerable 
influence on the health status of individuals. It also supports the ease, comfort and security in which a person 
resides (Dewi 2014). Some studies that show living environment of elderly who visited the polyclinic in hospital x 
was adequate.

If these needs are not met, there will be problems in elderly life that will lower their quality of life (Ratna 2008). 
Therefore, if these factors are met, it will be perceived better quality of life.
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CONCLUSION 

This study was conducted on 100 respondents to identify elderly quality of life in the four domains (physical, 
psychological, environmental and social relations) in the outpatient department of a hospital in Banten using 
WHOQOL-BREF instrument. The results showed that the perception of elderly patients in the outpatient department 
of the hospital on the overall quality of life was good and the perception of elderly patients on their health status 
was satisfactory. The quality of life of the elderly was good in physical health domain, psychologically stable in 
the psychology domain, active in social relationships, and adequate in terms of the environment. Future research 
on identifying which demographic characteristics affecting the quality of life of the elderly in hospital settings is 
warranted.
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Regeneration therapy in the one-wall defect case - in which the damage involves almost all of the bone 
surfaces - up until now has not produced optimum and predictable results. Previous studies have identified 
the mesenchymal stem cell potential in the bone tissue engineering to improve major periodontal defect 
reconstruction. The use of Cell Sheet Technology(CST)-in which cell culture is obtained from  material 
coated with temperature sensitive substrate-has been developed for the reconstruction of various tissues, 
including periodontal tissue. Cementum protein-1 is a 50kDa protein, the key factor in the cementogenesis 
process enhancing the combining of cells formed by cell cementoblast. This expression is limited only to 
cementoblast and cell progenitor in the periodontal ligament.  To evaluate periodontal tissue regeneration 
through the cementum protein-1 expression on one-wall bone defect post cell sheet application every week 
for a month on Macaca nemestrina. SDS-page (Sodium Dodecyl Sulfate polyacrylamide gel electrophoresis) 
was performed to determine proteins based on their molecular weight. To view the band components 
forming, special coloring material must be applied to the gel. Protein band expressions on SDS-page gel were 
identified at area range of 50 kDA, with different thicknesses between treatment.  Difference in cementum 
protein-1 expressions were observed on the treatment group with and without cell-sheet, at 1-week, 2-week 
and 3-week after the application of cell sheet. Early indications of cell improvement were observed through 
molecular protein level.

Keywords: Periodontitis; one wall bone defect; cementum protein 1; Cell Sheet

INTRODUCTION 

Periodontitis is a chronic inflammation disorder that damages the integrity of dental support tissues, which consist 
of the alveolar bones, periodontal ligament, cementum and gingiva. (Kamer, Craig, and Leon 2016).  The objectives of 
periodontal therapy are to halt disease-forming process, to avoid recurrence, and to alleviate periodontium damage 
through regenerative work. The regeneration process involves bones, cementum and periodontal ligament. Several 
of the commonly used techniques include periodontal flap, bone graft and guided tissue regeneration (GTR), as well 
as a number of treatment combination (Sculean et al. 2015).

Tissue engineering technique stimulates regeneration of damaged but alive tissues, utilizing cell, scaffold and 
triggers (Signaling Factor) (Ivanovski et al. 2014).  Isolated cells are grown in-vitro to obtain sufficient amount, then 
are transplanted using scaffold material in the damaged area. Cell sheet technology (CST) is one of the approach 
used in the tissue engineering technique (Yang et al. 2007) and  is a scaffold-free approach to regenerating damaged 
tissue cells.  CST uses special surfaces, known as Polymer Poly N-isopropylacrylamide (PIPAAm), which is sensitive 
to temperature change ideal for cell culture. Cell sheet technology consists mainly of a ‘thermo-responsive culture 
dish, temperature-controlled cell adhesion-detachment behavior, and applicable to tissue engineering (Matsuda 
et al. 2007).  Chitosan is a chitin which has underwent partial distillation, i.e. mineralized  polysacharide that form 
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shells of many sea creatures. Chitosan has a biocompatibility property and can be enzyme-degradable to become 
oligosacharide, which is resorbed quickly (Mohammadi and Amini 2015). 

Chitosan can form an insoluble complex with connective tissue molecules such as collagen and glycosaminaglican 
to    form a three-dimensional porous structure. These characteristics  made chitosan an interesting biomolecule 
of choice for scaffold material in tissue engineering (Tsai, Chen, and Liu 2013).  The use of Chitosan and Arg-Gly-Asp 
(RGD) peptide can promote cell attachment with advantages of simple synthesis, minimal cost , low immunogenic 
activity, relative stability and tight control of conformation (Tsai, Chen, and Liu 2013).

Gingival crevicular fluid (GCF) or gum sack fluid is a biological substance secreted on the gingival sulcus as transudate 
serum, or is commonly found in pathological conditions as inflammation escudate. GCF also contains enzymes 
and leftover tissue product, which reflects the physiological status of the periodontal ligament during the healing 
process (Kamer, Craig, and Leon 2016).

Cementum protein 1 (CEMP1) as a specific biomarker for cementum regeneration is the main regulator in 
cementogenesis (Torii et al. 2015).  It stimulates the attachment of differentiation cells, as well as the formation 
of hydroxyapatite crystals by the cementoblast which is the cell that forms cementum tissue. CEMP1 expression is 
limited to cementoblast and progenitor cell, i.e. subpopulation cell in the periondontal ligament. Total evaluation 
of periodontal tissue regeneration is needed  to obtain the full picture of periodontal tissue regeneration process. 
CEMP1 biomarker  expression can provide information on cementum formation not otherwise obtainable from 
clinical or radiographical examination. As well, histological examination will provide qualitative and quantitative 
pictures on periodontal tissue regeneration (Carmona-Rodríguez et al. 2007).

METHOD 

Sample collection
Gingival crevicular fluid  (GCF) contains various cellular molecules and important biochemistry essential for immune 
function, cell growth and repair. GCF was collected from gingival sulcus of region of lateral incisor with paper points 
every week. Paper points filled with  GCF was put on 100ul BPS microlid and storage in -80o.

SDS Sample Preparation
Bradford assay (Thermo Scientifictm PierceTM Coomassie Plus Protein Bradford kit) was done to determine the 
protein concentration of each sample with the help of ELIZA Reader. An electrophoresis  assay using SDS PAGE 
(BioRadTM) was performed to detect protein in sample based on its molecular weight.

The design for this study is a descriptive laboratory experimental on Macaca nemestrina. A-split-mouth design was 
performed on four region of lateral incisor of one Macaca nemestrina. An intentional destruction of alveolar bone 
was done on each region to imitate one wall defect of chronic periodontitis with open flap procedure. On each region, 
different treatment was given for the destruction site, chitosan only as a control group, cell sheet with chitosan, and 
cell sheet with RGD-chitosan. Cell sheet preparation was done before the flap procedure with ligament periodontal 
cell extracted from central incisor. CST filled with mesenchymal stroma cell was adhered to chitosan and applied 
to defect area, in other group CST was adhered to chitosan and RGD is used to adhere cell sheet-chitosan to root 
surface to enhance its attachment. Chitosan group was used as a control in this study. After the treatment, gingival 
crevicular fluid (GCF) was collected from gingival sulcus of lateral incisor with some paper points every week. Paper 
points filled with GCF was put on 100ul PBS in Eppendorf tube and stored in -80oC refrigerator. Bradford assay was 
done to know the protein concentration of each sample. An electrophorensis assay using SDS PAGE was performed 
to detect protein in sample based on its molecular weight.
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RESULTS 

In this study the Evaluation Cementum Protein-1( CEMP-1) expression in periodontal tissue regeneration using 
mesenchymal stromal Cells Sheet-Chitosan expression based on its molecular weight was done with SDS PAGE.  
The result of this study using electrophorensis gel is shown in figure 1. In Chitosan group there is a protein band 
in between  50 kDA to 70 kDA the 1st week, 2nd week  and 3rd , in Cell sheet-chitosan group there is a protein band  
between 50 kDA to 70 kDA in the 2nd week and 3rd week and in RGD-Cell sheet Chitosan group which protein band was 
shown between 50 kDa  to 70 kDA in the 1st week and 2nd  week after application. These variable results were due to 
many factors; each group had its own unique condition as was described in the Introduction section.

Figure 1. 
The differences of  cementum protein-1 band from 1st week until 3rd week in group (a) Chitosan, 

(b) Cell sheet chitosan, and (c) RGD-Chitosan

Figure 2.
The differences of cementum protein-1 band between group chitosan, cell sheet chitosan and RGD-cell sheet 

chitosan  in (a) 1st week, (b) 2nd week and (c) 3rd week

If we compare the results based on time period, during the 1st week protein band can be observed only on the 
chitosan group and the RGD-cell sheet chitosan group. No protein band was observed on the cell sheet chitosan 
group. During the 2nd week CEMP-1 protein band was observed in the chitosan group and RGD-cell sheet chitosan, 
and was beginning to be observed as a thin layer in the cell sheet chitosan group. On the 3rd week CEMP-1 protein 
band was still observed in the chitosan group and was getting thicker in the cell sheet chitosan group, but was no 
longer observed in the RGD cell sheet chitosan group. Based on these observations, the apperance of protein band 
could indicate healing process. Bone regeneration has already occured in the 1st, 2nd and 3rd week in chitosan 
group. Bone regeneration occured in the 2nd and 3rd week in the cell sheet chitosan group, as well as in the 1st and 
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3rd week in the RGD-cell sheet chitosan group. The three groups of material were utilized to perform a periodontal 
evaluation on one-wall defect in macaca nemestrina.

DISCUSSION

Tissue regeneration in the oral cavity is regulated by multiple cell types, signaling mechanisms, and matrix 
interactions.  A goal for periodontal regenerative tissues  medicine is to restore oral soft and hard tissues through 
cell, scaffold, and/or signaling approaches to functional and aesthetic oral tissues (Larsson et al., 2016). One-wall 
intrabony defect is a challenging and complex phenomenon. This is a condition where usually only one interdental 
wall remains, and is called hemi septum if remaining wall is proximal. Prognosis is poor for regeneration since 
it is difficult to stabilize the graft material to be used in its proper place (Tsumanuma et al., 2011). Another study 
based on Malette et al presented early evidence of improved bone regeneration in the radii of dogs after using 
chitosan. Borah et al demonstrated enhanced bone growth when they used chitosan in critical-size metacarpal-
fibular defects in a rabbit model (Mohammadi and Amini, 2015).

Meanwhile, our results demonstrate that CEMP-1 can promote regeneration. This was strongly expressed in the 
Chitosan group on the 1st, 2nd and 3rd week. In cell sheet chitosan the CEMP-1 protein band was formed only on the 
2nd and 3rd week. No presence of the protein band was observed on the 1st week in this group.  On RGD-cell sheet 
chitosan  the CEMP-1 protein band was presence only in 1st and 2nd week  and there is no expression on the 3rd week. 
The evaluation of the cementum tissue regeneration can be carried out through various means of investigations. 
One of them is by means of collecting gum sack fluid, a secreted biological substance (Torii et al., 2015).  Cementum-
forming cells (cementoblasts) have the primary function of making and secreting the extracellular matrix proteins 
required for cementum mineralization. The finding that CEMP1 is synthesized by cementoblast cells and by restricted 
periodontal ligament cell population indicated that CEMP1 may play a role as a local regulator of cell differentiation 
and extra-cellular matrix mineralization. The CEMP-1 is a cementum protein indicating cementoblast action. Its 
absence in chitosan-cell sheet group probably was caused by lack of cementoblast cell in cell sheet taken from 
periodontal ligament cell. Its appearance on early weeks after application shows the early regenerative of bone 
(Arzate, Zeichner-David, and Mercado-Celis, 2015).  Other study said that mineralization of MSCs  was enhanced in 
the RGD-conjugated chitosan scaffolds, whose mechanical properties were thus increased significantly. This study   
also showed that RGDS – conjugated chitosan scaffolds is better for bone tissue engineering applications (Tsai, 
Chen, and Liu 2013) compare than cell sheet chitosan.  

CONCLUSION 

Based on these favorable results, the detailed knowledge of the biology of cementum protein-1 is key for 
understanding how periodontium functions. As well, it is also crucial for identifying pathological issues, and for 
developing successful therapies aimed at repairing and regenerating damaged periodontal tissue.  The function of 
cementum protein-1 is a mediator in wound healing and periodontal regeneration because it has the ability to change 
the cell phenotype from non-mineralizing (human gingival fibroblast) to mineralizing (osteoblast / cementoblast) 
by regulating proliferation and gene expression.  Nevertheless, this is only the begining of our understanding of 
how these proteins might modulate tissue responses in relation to regeneration process.  It may be concluded that 
we can now pave the way to achieve the regeneration of periodontal structures, and that the impact in the field of 
periodontology looks very promising.
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The number of people with diabetes mellitus (DM) in Indonesia is 8.4 % and will be 21.3% by 2030. An association 
between type 2 DM and mild cognitive impairment at earlier onset, duration and severity is noted. Type 2 DM 
induces executive function deterioration due to cells neuron destruction and on the contrary exercise reduces 
its process. The crucial factor to reduce the risk of cognitive impairment in type 2 DM is exercise. The aim of 
the study was to determine whether the exercise protects the progression of mild cognitive impairment into 
moderate-severe cognitive impairment to those with type 2 DM. A true experimental study with pre and 
posttest group design was used. 17 subjects of type 2 DM with mild cognitive impairment were recruited for 
each group. Montreal Cognitive Assessment and Trail Making Test B were used as a screening tools of cognitive 
impairment. Pretest result showed cognitive impairment both in cases (64.7%) and controls (52.9%) whereas 
post test showed decreasing proportion in cases (5.9%) and on the contrary increasing proportion in controls 
(58.8%) The Mc Nemar test showed a significant difference of executive function between cases (pretest and 
posttest in intervention group, p=0.000) without any significant difference between controls (pretest and 
posttest in non-intervention group p=1.000). Executive function to subjects who exercise regularly (twice a 
week for 1 month consecutively) improving executive function by neuroplasticity.

Keywords: executive function, exercise, type 2 diabetes mellitus with mild cognitive impairment

INTRODUCTION 

The number of people with type 2 diabetes worldwide in 2030 are expected to rise nearly doubled to 366 million.1 

The prevalence of DM in Indonesia in the year of 2000 was 8.5% (the seventh position in the world) and will reach 
about 21.3 million in 2030.2 Lifestyle (eating habit and lack of physical activity) is a crucial factors for DM which 
causes chronic hyperglycemia that leads to brain atrophy and white matter lesions due to microvscular damaged.3 

Cognitive decline in type 2 DM affects memory, information processing and executive function.2  Those processes 
depend on the duration of DM, glycemic control, and age.4

Executive function, the highest cognitive functions controlled by the frontal lobe, is the ability to plan, understand, 
monitor, run errands, make decisions, take action and make evaluation.5,6,7 It is used to solve the problem through 
visual information, auditory, sensory and kinesthetic processes.8 It describes cognitive ability to control and regulate 
other abilities, such as attention, memory, language, psychomotor, visuo-spatial, and behavior.9

The prevalence of executive function impairment is high in degenerative disease, DM, cerebrovascular disease, 
hypertension, Chronic Obstructive Pulmonary Disease (COPD), inactivity, obesity, Human Immunodeficiency Virus 
(HIV), and cancer.8,10 Type 2 diabetes is prone to cognitive decline four times than non-diabetes.11

The decline of cognitive function in type 2 diabetes begins with mild cognitive impairment.12  The prevalence of mild 
cognitive impairment in type 2 diabetes is 14.89% and often diagnosed at a relatively young age (before the age of 
50 years).3,13  It is clinically associated with functional impairment, treatment adherence, and treatment time.14
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Management of type 2 diabetes is nutrition, anti-diabetic drug, education and physical activity.2 Regular physical 
activity protects against cognitive function impairment, especially executive function and working memory.15,16  It 
maintains vascular health, glucose-insulin regulation, and also decreasing the risk of cognitive impairment.15 Regular 
physical exercise protects against cognitive function, especially executive function and working memory, moreover 
it also increases oxygen saturation and angiogenesis in the brain area.16

METHOD 

A Randomized Control Trial (RCT) with pre-test and post-test group design was used in 34 subjects with mild cognitive 
impairment-type 2 diabetes that was prone to exercise intervention. Exercise was given twice a week, 30 minutes 
each for 4 consecutive weeks. Mild cognitive impairment was measured by Montreal Cognitive Assessment (MoCa) 
while executive function was measured by Trail Making Test Part B (TMT B).
 
RESULTS 

Most subjects were female (64.7%), with the average age of 51.2 ± 4.345 years, at under graduate level (junior high-
senior high school and Diploma 70.56%). Most of the subjects were housewife (52.9%) followed by civil servants 
(17.6%), retired (11.8%) and other (5.9%).  58.8% subjects experienced mild cognitive impairment. 

Mc Nemar test showed significant difference (p 0.002) between pretest and posttest in intervention group. The 
proportion of impaired executive function declined from 64.7% into 5.9% while the normal executive function 
inclined significantly from 5.9% into 94.1% (Figure 1). The proportion of impaired executive function of the control 
group raised slightly (52.9% become 58.8%) and on the contrary the normal one decreased from 47.1% into 41.2% 
thus the Mc nemar test showed no significant difference (p 1.000) (figure 2).

Figure 1. 
The differences of executive function in type 2 diabetes (intervention group)
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Figure 2. 
The differences of executive function in type 2 diabetes (non intervention group)

DISCUSSION

Aerobic exercise interventions 30 minutes a day, 2 times a week for consecutive 4 weeks in mild cognitive 
impairment type 2 diabetes increased cognitive function. Hopkins, et al., (2012) and Baker, et al., (2010) research 
were alike but different period of time for Hopkins (over 4 weeks of exercise) while Baker highlighted its process to 
executive function and insulin sensitivity.17,18 Aerobic exercise will increase the volume of the white and gray matter 
in the prefrontal cortex, the cerebral blood volume and hippocampus perfusion.19  Erickson, et al., (2010) shows 
that aerobic exercise (intensity of 50-60% and 60-75%) of maximum heart rate increases the size of the anterior 
hippocampus thus  serum BDNF (brain-derived neurotropic factor) raised which leads to improved memory spatial. 
It also increases the blood supply and releases nerve growth factors.20 

Motoric skills upon exercise is needed in the process of considering the motion, motion imagination, and feeling 
the movement of which stimulating brain cells growth in cells, which in turn cognition improving.21 Exercise can 
also improve psychological well-being by providing positive feelings, the impact of relaxation, mediating the stress 
response, improving self-confidence, and the quality of sleep.22

CONCLUSION 

Mild cognitive impairment type 2 diabetes was improved by aerobic exercising within 30 minutes, two times a week 
for 4 consecutive weeks.  
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Background: Acute Respiratory Infection (ARI), is a communicable disease that mainly contributes to the 
high morbidity and mortality in children in developing and developed countries. The number of incidence is 
affected by many factors, parents’ knowledge about the disease are one of them. Aim: Find the association of 
level of education, family’s income, age, and involvement in counseling that contribute to parents’ knowledge. 
Increasing the affectivity of compulsory education program and counseling should be done, to reduce 
the incidence of ARI through increasing parents’ knowledge. From the questionnaire, it can be concluded 
that parents are lacking the knowledge of the self-limiting features of ARI and usage of antibiotics in the 
management of ARI. Results: This survey by using cross sectional study have interview 135 respondents from 
primary health care, which consist of 46% respondent with poor knowledge and 53% have good knowledge 
about ARI. Most of the participants have the wrong perception of ARI could be recover and more than 80 
percent believe that ARI should be treat by antibiotics. Conclusion: The analysis of chi-square show the 
significant association of education, health promotion, income and age with acute respiratory infection

Keywords: acute respiratory infection; knowledge; level of education ; family income; age.

INTRODUCTION 

Acute Respiratory Infection (ARI) is acute inflammatory changes in any part of respiratory tract, from nasal mucosa 
to alveoli with an alteration in the physiology of respiratory.1 ARI is a communicable disease that mainly contributes 
to the high morbidity and mortality in children in developing and developed countries. The incidence of ARIs in 
children aged less than 5 years is estimated to be 29% and 5% in developing and industrialized countries, respectively 
translates into 151 million and 5 million new episodes each year, respectively.2 Of the 156 million yearly new cases 
of childhood pneumonia worldwide, 61 million cases occur in the South East Asia Region (SEAR).2 Of the estimated 
3.1 million annual deaths among the under-five population in SEAR countries, 19% are attributable to pneumonia 
and this does not take into account the pneumonia cases among neonatal infections/sepsis.2 Pneumonia remains 
the leading killer of young children (1-59 months) despite the availability of simple, safe, effective and inexpensive 
interventions to reduce its capacity to kill.3,4

In Indonesia under-five mortality rate is 13.2% based on RisKesDas 2007.5 The scope for finding pneumonia case in 
2000-2010 is about 22.18%-35.9% where far below the target which is 60%.6 Based on Sepatan Primary Health Care 
data, there were 12,434 patients with ARI under 1 year. The ARI patients were 27% out of the entire outpatient in the 
Sepatan Primary Health Care. This indicates ARI occurrence rate is the highest at Sepatan Primary Health Care.

The occurrence rate is affected by several factors. One of them is the knowledge on the disease. Deep understanding 
on the disease will allow early identification better, such that early treatment can be maximized. The understand of 
the disease itself is affected by education background, field of work, economical status, information from the media, 
experience, and age. The research purpose is to identify the association of those factors with ARI understanding on 
the patient’s parents.
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METHOD 

This was a cross-sectional study that survey the people from Primary Heatlh Care who obtained by using purposive 
sampling. Samples were taken at Sepatan primary health care, at the pediatrics department and interviewed using 
a self-modified questionnaire which adapted from the “Knowledge, Attitude, Practice” (KAP) to suit the locals’ level 
of education. The knowledge of people were categorized into two; good or poor knowledge of ARI, with the cut-off 
were 11 out of 15 questions. The data were then analyzed using a bivariate analysis, and presented with Pearson’s 
Chi square 2x2 table for find the association, and T-test for the association of mean among the two group. Statistical 
analyses were done with Stata SE 9.2 for Windows.
 
RESULTS 

Total sample of this research was 135 respondents, which are 63 respondents (46.6%) have poor knowledge and 72 
respondents (53.45%)  have good knowledge. Table 1 shows that most of the respondents (35.56%) have the highest 
education on elementary school. Most of respondents (74.07%) were housewife. Majority of respondents (42.96%) 
earned 1-2 millions rupiah a month. About 60.74% respondents had attending counseling program. Most of the 
respondents (44.44%) has experience less than 5 times handling acute respiratory infection. Average of respondents’ 
age is 30 year old which range from 20 years to 54 years.

Table 2 shows that there is a significant association between level of knowledge with selected demographic variables 
such as education of mother and knowledge about ARI (p= 0.000013). Also the counseling program (p=0.017) and 
income (p=0.000), age (p=0.0248) show the significant association with knowledge of ARI.  However the chi-square 
analysis has show no signification association between variable experience handling ARI with level of knowledge 
(p=0.211). 

Most of participant (81%) was not know that ARI could cause by virus and could recovery by immune system. Also, 
about 89% of participants believe that ARI should treat by antibiotics. 

Table 1. 
Demographic Information of respondents (n=135)

Variable n %

Education

Elementary School 48 35.56

Middle School 41 30.37

High School 31 22.96

Bachelor or above 14 10.37

Uneducated 1 0.74

Occupation

Housewife 100 74.07

Labour 5 3.70

Business 3 2.22

Employee (Private) 15 11.11

Government 2 1.48

others 10 7.41
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Income

< 1 million rupiah 27 20

1 – 2 millions rupiah 58 42.96

2 – 3 millions rupiah 33 24.44

> 3 miliions rupiah 17 12.59

Counseling

Have been 82 60.74

Never been 53 39.26

Experience

< 5 x 60 44.44

5 – 10 x 39 28.89

> 10 x 36 26.67

Table 2. 
Association of level of knowledge with selected demographic variables (n=135)

Variables     Total Score P Value Odd Ratio 95% CI

Education

>= Middle School 86 (63.7%) .000013 5.18 2.40-11.14

< Middle School 49 (36.3%)

Counseling

Attend 53 (39.3%) .017 2.36 1.16 – 4.84

Never 82 (60.7%)

Experience

>= 10x 36 (26.6%) .212 0.61 0.28-1.32

< 10x 99 (73.3%)

Income

> 2 millions IDR 49 (36.6%) 0.000 3.85 1.79-8.27

<= 2 millions IDR 86 (63.7%)

Figure 1.
Answer Distribution of Questionnaire   
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DISCUSSION

According to the results of this study, it can be concluded that among the factors that were subject for study that 
were associated with parents’ knowledge of ARI were; 1) level of education, 2) counseling participation, 3) age, and 
4) family’s income (p value < 0.05). Out of all the factors studied, one that was named “experience” (defined as how 
many times has the parent(s) handled their child when having ARI) showed as having a protective to poor knowledge 
for ARI (OR 0.61, p-value 0.212). However, this phenomenon can be explained by M.M Parvez et al through their study 
that states that the less experience one’s have can increase one’s neediness to improve in terms of knowledge. 

Through field observation, there can also be found several reasons to why this phenomenon happens; (1) younger 
respondents tend to be more fluent in using internet or social media to access information about the disease, (2) 
older respondents were predisposed to cultural habits that cannot be explained scientifically, (3) parent(s) might 
not be able to recall how many times they have dealt with ARI and thus the data were not precise.

On the analysis of the questionnaire, this study points out that question number 3 (about the self-limiting property 
of ARI) and number 14 (about the use of antibiotics for the treatment of ARI) have the highest error answer compared 
to the other of the questions. After analysis between the factors associated with each question, there were no 
associations among them. However, there were several reasons that can be attained through field observation; (1) 
respondents might be reluctant to answer honestly about the self-limiting property of ARI because the interview 
were conducted by a medical personnel (they tend to be afraid that they will not be able to get medical assistance), 
(2) strong beliefs from their descendants. Latter statement was supported by Kater from JOMO Kenyata University, 
that states that most of the parents that he studied believe that the cause of pneumonia was cold weather. Another 
significant findings that prompt further research was that level of education has a stronger association with 
knowledge of ARI, than counseling participation that was directed by a medical personnel. 

CONCLUSION 

Based on this study, it was concluded that there are a significant relation between factors such as education, health 
promotion, income, and age with parental knowledge of acute respiratory infection (ARI). Parents with higher level 

whose had attended health promotion program have better knowledge than parents whose hadn’t. Parents with 
monthly income higher than two million rupiah have better knowledge compare to parents with monthly income 
lower than two million rupiah. It also shown that the older the parents get, the better knowledge they have. In 
contrast with hypothesis, experience showed the insignificant relation with parental knowledge of ARI. Parents 
whose experience less than ten times dealing with ARI, have better knowledge than parents whose experience more 
than ten times dealing with ARI.
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The transmission of diseases through fecal-oral route such as diarrhea and cholera has caused many 
children death in Indonesia. Desa Sumbersari, Metro Selatan, Lampung has achieved open defecation free 
status after trigger withSanitasi Total Berbasis Masyarakat (STBM) programme. Therefore it is necessary to 
conduct a research to portrait information about the factors that influence that successfull. SANIFOAM used 
to identified the factors.An assessment with cross-sectional study design in two villages used to explore 
factors thatpossibly influence the open defecation behavior. There were 394 responden in Desa Sumbersari 
and Purwoasri joined this research. Questionnaires and observation were used to determine the condition of 
community access to sanitation facilities, knowledge, endorsement, and attitude. Multivariate analisys found 
a significant relationship between access to sanitation facilities [or = 21.48 (95% ci, 9.04-51.02)], social support 
[or = 4.55 (2.04-10.16)], attitude [or = 30.24 (12.61-72.53)]with open defecation free status at community level 
without interaction among the risk factors. From this result, we concluded that the programme should change 
peopleattitute, which is the most significant factor toward this open dafecation matter, soopen defecation 
free status can gained. 

Keywords: Sanitation; Open Defecation Free; Sanifoam; Lampung

INTRODUCTION 

Adequate sanitation is a fundamental requirement for human life. It is not only proven to improve public health, but 
also improve the social and economic development of a country (Mara, et al., 2010). The inadequate of sanitation 
could lead to the spread of health problems such as diarrhea, malnutrition, acute respiratory infections and other 
neglected tropical diseases.

Until 2015, a total of 2.4 billion people or citizens worldwide still use unqualified sanitation facilities and 950 million of 
them still practice open defecation (UNICEF and World Health Organization 2015). In the Asia Pacific region, 1.7 billion 
people still have poor access to quality sanitation and millions of people still practice open defecation (Dominguez 
2014). According to the National Secretariat of Community Led Total Sanitation/Sanitasi Total BerbasisMasyarakat 
(STBM), 62 million or 53% in rural populations in Indonesia still lack access to improvedand health sanitation 
facilities. 34 million of them still practice open defecation (Ministry of Health of the Republic of Indonesia in 2016). 
This shows that Indonesia is still struggling with sanitation issues which if it is not addressed immediately, it can be 
detrimental to the country and thecomunity.

Population of Lampung Province in 2014 who have basic sanitation in the form of healthy latrines was only 53.23% 
which means that nearly half the population of Lampung does not have improved sanitationfacilities yet (Lampung 
Provincial Health Office 2015). Almost the entire area in Lampung Province in Lampung Province has sanitation 
problems, including Metro District.

The Government of Indonesia targeted the achievement of 100% of Indonesian people have access to improved and 
healthy sanitation facilities and open defecation free in 2019. A lot of efforts to achieve this ambitious target through 
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the CLTS programme towards is being implemented. CLTS/STBM itself is a collaborative effort among ministries 
across sectors with the aim to alleviate the problem of sanitation in the country. Until 2015, the programmehas 
increased 47% CLTS/STBM villagers’ access to improved and healthy sanitation facilities (Ministry of Health of the 
Republic of Indonesia in 2016). 

One of the pillars of CLTS/STBM is the open defecation free (ODF). ODF is one important indicator of the success 
of sanitation improvement in the area along with four other pillars: handwashing with soap, drinks and food 
management in the household, waste management and the management of domestic wastewater (Secretariat of 
National STBM 2011). Thus, it becomes important to get open defecation free status that indicates that healthy 
latrine has provided and community behavior has changed for the better situation.

Metro District in Lampung Province has been implementing CLTS/STBM programmesince 2012. Until 2016, only six of 
the twenty-two villages (30%) were declared ODF (Secretariat of National STBM 2016), one of them is the Sumbersari 
Village. The difficulty of behavior changesin sanitation improvement programme could be seen from the number of 
villages that have not reached the target for open defecation free.

A lot of research to explore factors associated with open defecation has been implemented.However, a review of 
the factors related to success of open defecation free is still very limited. Most of the research that has been done 
focused in unsuccessful factors in behavior change.

Therefore, we tried to explore the factors that associate and influence the successful of open defecation free 
in community level in Metro District, Lampung by using the conceptual framework approach called SaniFOAM 
(Sanitation, Focus, Opportunity, Ability, Motivation) which constitutes the frame of reference of the environmental 
health program. 

METHOD 

A cross-sectional study in 2 different villages, Sumbersari and Purwosari in Metro District, Lampung Province 
was carried-out in 2016. We used 198 households from each village as respondents or sample in this study. 
Questionnaire and observation checklist was developed by adopting some standard questionnaire in the previous 
studies. Univariate analysis was used to find out the data’s frequency distribution. Differences between groups were 
evaluated with chi-square test for categorical variables. We also performed logistic regression model to find out the 
factor that most influence the successful of ODF in Metro District, Lampung. 
 
RESULTS 

The results showed respondents who encountered in this study was from the productive age group and most of 
them is male. Respondents’ education is categorized as high because most of respondents graduated from high 
school. Profession or occupation of the respondentsmostly was farmers, traders, labors, and civil servants with 
same amount of income.
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Tabel 1. 
Frequency distribution of Age, Gender, Education, Occupation, and Economic-Status of the Respondents in 

Sumbersari and Purwosari Villages, Metro, 2016

Variable
Villages

Sumbersari Purwoasri

Age

20-30 32 (16,2%) 44 (22,2%)

31-40 78 (39,6%) 89 (44,9%)

41-50 65 (33,0%) 43 (21,7%)

>51 22 (11,2%) 21 (10,6%)

Sex

Male 138 (70,1%) 126 (63,6%)

Female 59 (29,9%) 71 (36,4%)

Education

SMP 18 (9,1%) 28 (14,1%)

SMA 141(71,6%) 128 (64,6%)

Academy/University 38 (19,3%) 41 (20,8%)

Job

Farmer 78 (39,6%) 78 (39,4%)

Saler 46 (23,4%) 57 (28,8%)

Laborer 41 (20,8%) 41 (20,8%)

Civil Servant 32 (16,2%) 21 (10,6%)

Economy

<1.764.000 85 (43,1%) 113 (57,4%)

>1.764.000 112 (56,9%) 84 (42,6%)

The chi-square test showed that there are differences in access factors, knowledge, support, attitudes, and beliefs 
with an average value in the village Sumbersari greater than Purwoasri that has not ODF.

Tabel 2.
Comparison of Respondent’s Answers about Access/Availability of Sanitation Facilities, Knowledge, 

Social Support, Attitudes and Beliefs

Variable
Desa

P value
Sumbersari Purwoasri

Ascess
Available 197 (73.2%) 72 (26.8%)

<0.005
Not available 0 (0.0%) 125 (100%)

Knowledge
High 162 (68.4%) 75 (31.6%)

<0.005
Low 35 (22.3%) 122 (77.7%)

Social-Support
Positif 197 (65.0%) 106 (35.0%)

<0.005
Negatif 0 (0.0%) 91 (100%)

Attitude
Positif 190 (67.1%) 93 (32.9%)

<0.005
Negatif 7 (6.3%) 104 (93.7%)
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The multivariate analysis showed that knowledge can not be included in the model as the p-value of more than 
5. The results showed no significant multivariate relationship between access to sanitation facilities [OR = 21.48 
(95% CI, 9.04-51.02)], Social Support [ OR = 4.55 (2.04-10.16)], attitude [OR = 30.24 (12.61-72.53)]. It can be seen that the 
attitude and belief has the highest OR value that can be summed up the attitude of the factors that mostinfluenced 
factor to the success of CLTS Programme.

DISCUSSION

According to World Health Organization (WHO),sanitation is the availability of facilities or services related to the 
disposal of human waste both urine and faeces safely. Based on these results, there are four factors related or 
influenced to the success of CLTS and open defecation free in a region.They are the availability of access to sanitation 
facilities, social support, knowledge, attitudes and beliefs.

Availability of access to sanitation facilities in this study referred to the existence of at least one toilet/latrine facility 
in one house. The existence of latrines in every home becomes extremely important because of the availability of 
this facilitywould ensure that each individual can defecate comfortable and safe. The rivers and irrigation canalin 
Metro is often used as an excuse for the citizens to do not have latrines. Rivers and irrigation are also considered 
more practical than defecate in healthy latrine facility. Consequently, availibity of latrine in each house could 
minimize the opportunity for people to open defecate.

Knowledge is the basis of a person’s behavior. Good knowledge will produce good behavior anyway. Knowledge 
about the definition and benefits of open defecation free in safe latrine and the disease that could spread if they 
did open defecation success to mobilize people’s health behaviors.

Social support is essential in the process of behavior change. Social support could improvethe behavior change 
in a positive way and conversely, lack of support can also inhibit a person’s behavior changes. Support for open 
defecation free could come from families, couples, communities, community leaders and religious leaders.

Attitudes and beliefs are the result of processing knowledge in a person. Positive attitudes and beliefs generates 
open defecation free while negative attitudes and beliefs generates open defecation behavior. Attitudes and beliefs 
in this study became the most dominant variable because of the attitude and beliefs comes from internal factors 
within a person and become the biggest boost in person’s behavior changes.
 
CONCLUSION 

Access to sanitation facilities, knowledge, social-support, attitude and beliefs is a factor that is closely related to the 
success of the open defecation free. With the attitude and belief as the main factors that influence people not to 
open defecation. Attitudes and beliefs can be changed by triggering. Changes in attitudes and beliefs are the basis 
for a change in people’s behavior. Thus, the implementation of activities stop open defecation should be able to 
ensure the programs may change the view or attitude on the issue. Further research should be aimed at finding out 
how to alter public attitudes effective and fuel-efficient with respect to defecate.
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Malnutrition among toddlers in Jakarta remains a big problem. In 2014, 19 children aged 6-59 months at 
integrated health care Below The Red Line and one toddler with malnutrition in Rorotan Sub-district, North 
Jakarta. This study aimed to analyze factors associated with mothers’ behavior to bring their children to 
integrated health care. The study design was cross-sectional using 98 samples of mothers of children aged 
6-59 months as selected by randomly proportional sampling to size of integrated health care. Mother’s 
behavior was measured by using frequency visit in the last six months. The behavior was considered good if 
all visits in the last six months were ≥3 visits. Results showed that visit frequency of mother’s child was good 
77.7% in the last six months, 56.3% good knowledge, 60.2% good attitude, 51.5% distance near the integrated 
health care, 76.6% good health education by cadres, 65.0% good family support, 58.3% good peer support, 
71.8% good support from community figures, 81.6% good cadre support. There is no significant association 
between mother’s behavior in visiting to integrated health care and variables knowledge, attitude, distance, 
health education by cadres and supports from family, peers, community figures and cadres with all p value ≥ 
0.05.

Keywords: Children; integrated health care; weight 

INTRODUCTION 

Growth and development of children can be controlled from an early age, it is important to know growth faltering 
(Syafrudin et al, 2009). Growth in children’s can be monitored by weighing children every month (MoH RI, 2013). 
The frequency Children’s of infants nourished entrance to the prone position continues to rise, following the 

  sutats s’nerdlihc wol a ot %01 a si ereht dna elbarenluv si stnafni fo yrogetac eht ni s’nerdlihc %3.12 ,ega fo esaercni
underweight. Thus, important for improvement preventive nutrition (Basuri, 2011). Malnutrition Among children of 
under-five year of age in Jakarta is still a big problem. Based on the results Basic Health Research Jakarta in 2013 it 
is known that the proportion of infant nutritional status BB / U North Jakarta 3.5%, Malnutrition status under-five 
is the second highest after West Jakarta 4.3% (MoH RI, 2013). According to the Ministry of Health in 2015 there is a 
relationship between infants who weighed by Malnutrition status and less. Children’s who weighed irregular had 1,5 
times the risk of stunted than those who weighed regularly (Ramadini et al, 2013). Weighing a Children’s can be done 
in Posyandu every month. Posyandu is one of Effort Community Based Health (ECBH) managed and organized from, 
by, to, together with the community in the implementation of health development that has the aim of accelerating 
the reduction of maternal mortality ratio (MMR), Infant Mortality Rate (IMR) and Mortality Children’s (CMR) (MoH RI, 
2013). North Jakarta has six districts, one of which is Cilincingsubdistrict. Cilincing district health centers oversee 
10 villages. Rorotan village weighing child lowest coverage of others village as much as 64.07% with the highest 
coverage village Semper west of I as much as 98.23%. Also found were also 19 children age 6-59 month of IHC 
Integrated Health Post (IHP) and one Rorotan Village malnutrition of children in North Jakarta (PHC Cilincing, 2014). 

Behavior is the activity or activities concerned organisms in order to facilitate the desires, wishes, needs and desires, 
and so on (Natoatmodjo, 2014). The mother is part of a family who plays the role of the pregnancy, childbirth, 
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breastfeeding and parenting give a major influence on the growth and development of infants (Rahmadini et al, 
2013). This study aims to analyze the factors associated with mothers practice to weight their children to Posyandu.

METHOD 

The study design was cross-sectional, the population this study there was all mother live in Rorotan Sub-district, 
North Jakarta have children ages 6-59 months. The sample was 98 mother children’s, with formulated different 
proportion test. This study was conducted sampling frame with Proportional Randomly selected method.
 
RESULTS 

Results showed that visit frequency of mother’s child was good 77.7% in the last six months, 56.3% good knowledge, 
60.2% good attitude, 51.5% distance near the integrated health care, 76.6% good health education by cadres, 65.0% 
good family support, 58.3% good peer support, 71.8% good support from community figures, 81.6% good cadre 
support tabel 1. There is no significant association between mother’s behavior in visiting to integrated health care 
and variables knowledge, attitude, distance, health education by cadres and supports from family, peers, community 
figures and cadres with all p value ≥ 0.05 tabel 2.

Tabel 1. 
Distribution frequency behavior mother’s, knowledge mother’s, attitude mother’s, distances to integrated health 

care, health education by cadres, family support, peers support, support from community figure and cadres 
support to visited integrated health care in Sub-district, North Jakarta 2015

Variables
Frequency (n)

Total
Percent (%)

Total
Bad Good Bad Good

Behavior mother’s 23 80 103 22,3 77,7 100

Knowledge mother’s child 45 58 103 43,7 56,3 100

attitudes mother’s child 41 62 103 39,8 60,2 100

health education by cadres 24 79 103 23,3 76,6 100

family support 36 67 103 35,0 65,0 100

peers support 43 60 103 41,7 58,3 100

support from community figures 29 74 103 28,2 71,8 100

cadres support 19 84 103 18,4 81,6 100

distances to integrated health care 50 53 103 48,5 51,5 100

Tabel 2. 
Associated between behavior mother’s to visited integrated health care with knowledge mother’s, attitude 

mother’s, distances to integrated health care, health education by cadres, family support, peers support, support 
from community figure and cadres support to visited integrated health care in Sub-district, North Jakarta 2015

Total 
Behavior Mother’s to Visit Posyandu 

PvalueBad Good

N % N % N %

knowledge mother’s child

Bad 45 100 8 17,8 37 82,2 0,460

Good 58 100 15 25,9 43 74,1

Total 103 100 23 22,3 80 77,7
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attitudes mother’s child

Bad 41 100 10 24,4 31 75,6 0,868

Good 62 100 13 21,0 49 79,0

Total 103 100 23 22,3 80 77,7

distances to integrated health care

Far 50 100 14 28,0 36 72,0 0,269

Near 53 100 9 17,0 44 83,0

Total 103 100 23 22,3 80 77,7

health education by cadres

Bad 24 100 6 25,0 18 75,0 0,937

Good 79 100 17 21,5 62 78,5

Total 103 100 23 22,3 80 77,7

family support

Bad 36 100 10 27,8 26 72,2 0,468

Good 67 100 13 19,4 54 80,6

Total 103 100 23 22,3 80 77,7

peers support

Bad 43 100 14 32,6 29 67,4 0,061

Good 60 100 9 15,0 51 85,0

Total 103 100 23 22,3 80 77,7

support from community figures

Bad 29 100 7 24,1 22 75,9 0,990

Good 74 100 16 21,6 58 78,4

Total 103 100 23 22,3 80 77,7

cadres support

Bad 19 100 6 31,6 13 68,4 0,443

Good 84 100 17 20,2 67 79,8

Total 103 100 23 22,3 80 77,7

DISCUSSION

In this study showed that the behavior of mothers to weigh their children to Integrated Health Care (IHC) in Rorotan 
Sub-district, North Jakarta good 77.7% and bad 22.3%. The most of mothers were a good attitude to taking his son to 
the IHC, but has not yet to reach the set indicators by government there is 85% (MoH RI, 2014). Definition of behavior 
can be seen from two angles, there is angles of biology and psychology. In the biology definition of behavior is an 
activity or activities organsime (living being) is concerned. Psychology terms by Skiner (1938) in (Maulana 2009), the 
behavior is a response or a person’s reaction to the stimulus (stimuli from the outside). The behavior of mothers in 
this study there is seen from the frequency of attendance mothers to weigh their children to IHC the last 6 months of 
the study, it was conducted starting in March until September 2015 with a stimulus in this behavior is their program 
IHC activities. In this study there was not significant association between behavior mother’s to visit IHC with all 
independent variables with Pvlue ≥ 0,05. In the variable of knowledge mothers children to visit IHC the results 
was consistent with research that has been done by Suryaningsih in 2012 that there was not correlation between 
knowledge of mothers with behavioral visit mother’s to the IHC. There were also research conducted by Hendriani 
in 2010 that there was not correlation between knowledge of mothers with children’s frequency of visits to the IHC. 
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Variable attitude of the mothers, these results was also consistent with the results research of conducted by Yunidar 
in 2012 that there was not association between the attitude of mothers with a visit to the IHC. Distance to IHC, based 
on the results of a previous study conducted by Nofianti in 2012 was not the relationship between the distance 
IHC with IHC utilization behavior by mothers. In addition there was also research that is consistent no significant 
correlation between the distance IHC with behavioral mother’s to IHC (Suryaningsih, 2012). Education from health 
providers, the results was in line with previous studies that there was no relationship between immunization services 
provided by health personnel from health centers to conduct a visit to the IHC (Huraida, 2012). Support Family, these 
results were consistent with research conducted by Suryaningsih in 2012 that there was not correlation between 
support families with maternal behavior visit to IHC, and also in line with research conducted by Hairunida in 2012 
in which the research results be said that there was not associated between support family with a visit to the IHC 
mother children’s. peers support, these results contraly with previous research there was has significantly between 
peers support with frequency visit monther’s to Posyandu (Rohman dkk, 2013). However, if we see this result evident 
there was not significantly by statistic analysis and if we see substansi result mothers have a bad support peers 
with the bad behavior 32.6% and mothers have a good support peers with 15.0% of bad behavior, there was much 
different 17.6%. It explains in substance there is a associated, but not proven statistically. Support from comunity 
figure, the result was in line with research conducted by Hairunida in 2012 that there was not significant associated 
between the support of community figure to conduct a visit mothers with infants to Posyandu. In addition there 
was also research conducted by Nofianti the year 2012 there was not associated between the support of community 
figure with Posyandu utilization behavior by mothers. Cadres support, the results were consistent with previous 
studies conducted in Jombang, there was not associated between cadres support with behavior of mothers to visit 
Posyandu (Purnamasari et al, 2011). 

CONCLUSION 

The conclusion of this study is based on research that has been done on Rorotan Sub-district, North Jakarta 
community about the behavior of mothers to weigh their children to IHC showed that the eight variables not 
associated with maternal behavior in their children to IHC weigh. These variables are knowledge, attitude, distance, 
health education by cadres and supports from family, peers, community figures and cadres. There are several factors 
that may be why the variable is not related to the behavior of factors weigh into IHC first is characteristic of societies 
that differ from one society to another so it certainly can affect the outcome of the study. The second factor that 
might influence the results of the study are the characteristics of the different areas that affect the character of 
the individual. The third factor is demographics such as education, age, gender, social status of different making it 
possible to influence the outcome of the study. It can indicate that there are other variables that have not studied a 
possible link with the mother’s behavior in weighing Reviews their children to IHC as motivation to weigh his mother 
to IHC.
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Most of Indonesian teens (93.7%) had a lack of fruits and vegetables consumption (Balitbangkes, 2013). 
This fact would give contribution to increasing number of degenerative disease prevalence later on.  It is 
important to know the variety of teens consumption on fruits and vegetables especially its food pattern. The 
objective in this study was to investigate the food pattern and availability of fruits and vegetables among 
high school students. It was a cross-sectional study sited at SMA 8 Pekanbaru on January – April 2015.  65 
high school students were randomly selected among 844 students.  The food pattern of fruits and vegetables 
variable consist of type, frequency and amount of fruits and vegetables consumption were taken using 

  .)dne keew yad-1 ,yad keew yad-1( syad evitucesnoc-non ni llacer doof ’sruoh 42 x 2 dna eriannoitseuq QFF
Availability of fruits and vegetables were using semi-structured questionnaire regarding availability of fruits 
and vegetables at school and home.  All data were analyzed descriptively using data processing software. 
Type of fruits they mostly consumed were orange, apple and banana.  Spinach, water spinach and chayote 
were the mostly consumed vegetables among respondents.  Only half of students (60% and 55.38%) ate 
more than 2x fruits and vegetables respectively.  About 43.08% students ate less than 200 grams per day and 
41.54% students ate less than 300 grams per day.  The availability of vegetables was mostly at home (87.69%) 
rather than at school (29.23%).  On the other hand, the availability of fruits was almost the same between at 
home and school (35.38% and 32.3% respectively). It is necessary to give nutrition education regarding the 
important of fruits and vegetables consumption especially wide variety types of fruits and vegetables.

Keywords: fruits and vegetables; adolescent; food pattern

INTRODUCTION 

Based on Basic Health Research (Riskesdas) 2013,  about 93.7% of adolescents in Indonesia consume less fruit and 
vegetables. This of course shows that fruit and vegetable consumption behavior of the Indonesian population 
is still in the low category with the level of fruit and vegetable consumption is less than 5 servings per day as 
recommended by the WHO (Balitbangkes RI, 2013). 

Consuming fruits and vegetables are one of the requirements to meet the nutritional balanced menu. Vegetables 
and fruits are important foods that should always be consumed with every meal. Most of the teenagers prefer 
to consume foods with saturated fats and high energy. It is seen that it was more than the recommendation and 
also the high levels consumption of food and beverage with artificial sweeteners, but low for fruit and vegetable 
consumption (Puspitarani, 2006).

Based on research by Achmad, Hadju and Salam (2013) on the behavior of fruit and vegetable consumption among 
adolescents was still relatively low. From these results obtained on average in one day teenagers ate one serving of 
fruit (45.2%) and a serving of vegetables (32.3%). A total of 9.7% of adolescents did not consume fruits and 38.7% of 
adolescents did not consume vegetables. This shows that the quantity of fruit and vegetable consumption behavior 
of the child is still not meet the standards.  Based on the description above, the researchers were interested in 
conducting research on consumption patterns and the availability overview of vegetables and fruits on the students 
of SMA Negeri 8 Pekanbaru.
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METHOD 

This type of research was a descriptive study using cross-sectional study design. The study was conducted in Januariy- 
April 2015 at SMAN 8 Pekanbaru. The population was the entire students of class X-XI SMA Negeri 8 Pekanbaru, 
amounting to 844 students with a total sample of 65 students. Number of sample were calculated by the formula for 
sample survey using simple random sampling according to Lwanga & Lemeshow (1998) with a 90% confidence level. 
Data had been collected through interviews using Food Frequency Questionnaire (FFQ) to determine the pattern 
of consumption of vegetables and fruist including types and eating frequency. List of fruits and vegetables were 
listed in a FFQ quesstionnaire in a daily, weekly, monthly and yearly basis.  Each type of fruits and vegetables were 
calculated to number of average eating frequency.  Two category of eating frequency of fruits and vegetables (≥ 2x/

  .)4102 ,IR HoM( senilediuG teiD decnalaB naisenodnI/gnabmieS iziG namodeP no desab desu erew )yad/x2 < dna yad
For types of  fruits were categorized into two categories (seasonal and non-seasonal fruits), while types of vegetables 
were categorized into five categories (leaf, pod, flower, seed and root vegetables).  A 2 x 24 hours’ food recall in non-
consecutive days (1-day week day, 1-day week end) were used to detemine the amount of fruits and vegetables 
consumption.  Than the data were analyzed using Nutrisurvey 2007 and categorized into good consumption (≥ 200 
gr/day for fruits and ≥300 gr/day for vegetables) and less good consumption (< 200 gr/day for fruits and < 300 gr/
day for vegetables) based on Pedoman Gizi Seimbang/Indonesian Balanced Diet Guidelines (MoH RI, 2014).  For the 
availability of fruits and vegetables, a semi-structured questionnaire had been used to assess the availability of 
fruits and vegetables at school and home. The data processing was done computerized.  Descriptive statistic were 
calculated for respondent characteristics, food pattern and availability of fruits and vegetables.
 
RESULTS 

Characteristics of respondent were described by age, sex and grade.  The characterics of respondents are described 
on Table 1.

Table 1. 
Characteristics of Respondents

Variable
Frequency

n %

Age (year)

15 13 20

16 29 44.62

17 23 35.38

Total 65 100

Sex

Boy 20 30.77

Girl 45 69.23

Total 65 100

Class Grade

X 31 47.69

XI 34 52.31

Total 65 100
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The food pattern of fruits is the fruits consumption habits including the frequency, type and amount of fruit eaten 
each day by one person or a particular group of people. Distribution of food patterns of fruits can be seen in Table 2.

Table 2.
Food Pattern of Fruits

Food Pattern
Frequency

n %

Eating Frequency

Good (≥ 2x/day) 39 60

Less Good (<2x/day) 26 40

Total 65 100

Types of fruits

Non-seasonal fruits 58 89.23

Seasonal fruits 7 10.77

Total 65 100

Amount of consumption

Good (≥ 200 gr/day) 37 56.92

Les Good (< 200 gr/day) 28 43.08

Total 65 100

Based on Table 2, the percentage of fruit consumption frequency of respondents who have a good category (60%) 
and less good category (40%). Type of fruits most consumed by the respondent were non-seasonal fruits group 
(89.23%). Total consumption of fruits on respondents who have a good category was 56.92% and with less good 
category was 43.08%.

The food pattern of vegetables is the habit of consuming vegetables including frequency, type and amount of 
vegetables were eaten every day by one person or a particular group of people. Distribution of food patterns of 
vegetables can be seen in Table 3.  

Table 3. 
Food Pattern of Vegetables

Food Pattern
Frequency

n %

Eating Frequency

Good (≥ 2x/day) 36 55.38

Less Good (<2x/day) 29 44.62

Total 65 100

Types of vegetables

Leaf vegetables 36 55.39

Pod vegetables 13 19.99

Flower vegetables 9 13.84

Seed vegetables 7 10.75

Root vegetables 5 7.69

Total 65 100
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Amount of consumption

Good (≥ 200 gr/day) 38 58.46

Less (< 200 gr/day) 27 41.54

Total 65 100

Based on Table 3, the eating frequency of vegetables consumption among respondents who have good category 
was 55.38% and less category was about 44.62%. Types of vegetables that often consumed by the respondents was 
leaf vegetables group (55.39%). Amount of consumption of vegetables among respondents who have good category 
was 58.46% and abot 41.54% with less good category.

The availability of fruits and vegetables are the state fruit and vegetable availability of production include: 
the availability of vegetables in schools and the availability of vegetables at home that may affect the level of 
consumption of the respondents.

Figure 1. 
Availability of Fruits and Vegetables

As Figure 1 describe that the availability of vegetables in schools was as much as 29.23% and 87.69% at home. While 
the availability of fruit in schools was as much as 32.30% and 35.38% at home.

DISCUSSION

Based on the survey results revealed that the percentage of respondents with eating frequency of fruits ≥ 2 times 
a day (60%) were greater than eating frequency < 2 times a day (40%). Half of respondent (56.92%) consumed fruits 
≥ 300 g/day and the rest of them (43.08%) consumed fruit <300 g/day.  The problem of less consumption of fruits 
were also found in high school students in United States whereas more three fourth students ate unsufficient fruits 
and vegetables (Lowry et al, 2008).  This probably occur due to lack of knowledge and motivation regarding the 
important of consuming fruits.  

The type of fruit that often consumed by the respondent was non-seasonal fruits (89.23%) such as oranges, apples 
and bananas. The majority of respondents frequently consumed fruit were often provided by the respondents’ 
parents in the home. Seasonal fruit type is not a type of fruit that is easily obtained. This study is also consistent 
with research conducted by Dewi Mulyani (2010), Gustiara (2012) and Farisa (2012) that most teens were loved non-
seasonally fruit group.

 

29,23%

87,69%

32,30% 35,38%

0,00%

10,00%

20,00%

30,00%

40,00%

50,00%

60,00%

70,00%

80,00%

90,00%

100,00%

School Home

Pe
rc

en
ta

ge
 (%

)

Availability of Fruits and Vegetables

Fruit

Vegetable

ISBN: 978-979-9394-43-9



149The 1st International Conference on Global Health

Based on the Ministry of Health (2014) good vegetable consumption frequency is ≥ 2 times a day and consume 
vegetables minimum 2 times a day. Based on the survey results revealed that the percentage of eating frequency 
of vegetable consumption among the respondents was ≥ 2 times a day (55.38%) greater than eating frequency <2 
times a day (44.62%). This finding was different from the results of research conducted by Gustiara (2012) among 
the students of SMAN 1 Pekanbaru in which eating frequency of vegetables <2 times a day (64.6%) is greater than 
consume vegetables ≥ 2 times a day (35.4%). This fact was influenced that some students bring lunch to their school 
that has been provided by the parents which contain vegetables.

Type of vegetables that often consumed by the respondents was leaf vegetable group (55.39%). This finding is in 
line with research conducted by Gustiara (2012) obtaining results that type of vegetables commonly consumed by 
the respondent was group of leaf vegetables and root vegetables.  This is because these types of vegetables more 
easily available and relatively cheap price (economic). Total consumption of vegetables among respondents ≥300 
gr/day (58.46%) bigger than respondents who consumed vegetables <300 g/day (41.54%). This is consistent with 
research conducted by Setiowati (2010) in SMAN 1 Bogor (58.67%) and SMAN Pamekasan (63.17%) that the number of 
respondents with vegetable consumption was still less than 300 gr/day. This of course shows that the behavior of 
vegetable consumption in adolescents is still in the category of low consumption level of less than 3-4 servings of 
fruit per day as recommended by the WHO (MoH RI, 2014). There is still a lack of consumption of vegetables on the 
respondent due to the schedule of school until the afternoon so that the respondents more often consume snacks 
in schools in general contain less vegetables, resulting in a low intake of vegetables on respondent.

Availability of fruit in schools was considered low, as many as 32.30%.  This could be seen based on observation in 
school canteens every day that they only sold processed fruit such as banana chocolate. On the other hand, the 
availability of fruit at home was still considered low at only 35.38%.  Based on the survey results revealed that the 
availability of vegetables in schools was lower, as much as 29.23%. It could be seen from the availability of school 
canteen that only sells food such as rice cake contained “lontong pecal” (local food contain rice cake and vegetables 
with peanut sauce). The availability of vegetable at home was high at 87.69%, since most foods containing vegetable 
had been provided by the parents of respondents.  This study result was also consistent with research conducted by 
Farisa (2012) about the availability of fruits and vegetables at school and home on high school students showed that 
the availability of fruits and vegetables at home was higher than in schools. The attitude and behavior of parents 
towards the consumption of vegetables and fruits will be positively correlated with children’s eating behavior in 
consuming vegetables and fruit. Children who consume vegetables and fruit in a good amount when the parents 
also eat fruit and vegetables. This was due to the parents’ behavior in consuming vegetables and fruit aka encourage 
their children to do the same (Pearson et al, 2009).

CONCLUSION 

This study concluded that the most consumed fruits were the kind of seasonal fruit by more than 300gr / day 
with the eating frequency of fruits was more than 2 times a day. On the other hand, the most consumed vegetable 
among respondents were leaf vegetables of more than 300gr / day with eating frequency was more than 2 times 
a day. Respondents noted the availability of vegetables at home was higher than vegetable availability in school. 
Meanwhile, the availability of fruit at home and school was not too much different. 
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The current news of Zika outbreak has caused a global panic. Whereas, the virus itself causes only a mild 
symptoms that can be taken care like a usual fever symptoms. In addition, currently it does not pose a high 
rate of mortality, especially towards adult. Nonetheless, seeing the news constantly reporting the unfortunate 
babies with microcephaly associated with long-life disabilities, followed with the facts that the vaccines 
are currently limited, intensifies the fear of the global society. This essay aims to find how to frame the 
Zika outbreak appropriately. To do so, it uses qualitative method with library research. Using Bary Buzan’ 
securitization concept and human security concept, I argue that Zika currently is not a threat to national and 
international security. Therefore, securitization is unnecessary as it does not pose an existential threat to 
international order, state, and society.  In addition, securitization itself entails a demanding consequences 
that has not needed at the present time. Therefore, I also argue that the Zika outbreak should be framed as a 
public health issue so its treatment will be appropriate.

Keywords: Periodontitis; one wall bone defect; cementum protein 1; Cell Sheet

INTRODUCTION 

Zika Virus (ZIKV) is not a new thing. It has been discovered in 1947 in the Uganda’s forest affecting monkeys, small 
rodents, and less frequently human beings (Granato, Lazari, & Sarafani 2016, 137). However, its first documentation 
was in 2007 reported from Yap State, Micronesia, followed in 2013 in French Polynesia. In 2015, it was sporadic in 
Brazil which at that time Brazil was about to host Olympic in 2016 and reached the southern part of US (WHO 2016). 
Now, 58 countries are reported having ZIKV infection (WHO, 2016).

World Health Organization (WHO) and its partners seem to put a quite responsive and supportive action towards 
this issue especially after its outbreak in Brazil and USA in 2015. WHO declared ZIKV constitute to PHEIC in February 
2016. PHEIC is referred by WHO as an extraordinary event in which it establishes a public health risk to other States 
through the international spread of disease and necessitates a coordinated international response (WHO, 2016). 
WHO has declared PHEIC for four times. First, April 2009 for H1N1 (or Swine Flu) pandemic. Followed by polio in 
May 2014, the outbreak of Ebola in Western Africa in August 2014, and February 2016, for mosquito-borne ZIKV in 
relation to microcephaly, birth defects, and spreading rapidly. PHEIC declaration on ZIKV does not mean ZIKV is 
being securitized. However, it implies that the widespread of ZIKV is a serious issue, unusual or unexpected which 
calls and requires immediate action both nationally (especially the affected countries) and internationally.  

“WHO also requires $56 million to implement the Strategic Response Framework and Joint Operations Plan, which 
$25 million would fund the WHO/AMRO(American Regional Office)/PAHO (Pan American Health Organization) 
response and $31 million would fund the work of key partners” (WHO, 2016). In the USA, President Obama has 
requested $1.8 billion in emergency funding for prevention and treatment (Belluck & McNeill Jr, 2016). In Brazil itself, 
the securitization of ZIKV is conducted by “war on mosquito” which turned the Aedes aegypti as the number one 
public health enemy (Ventura, 2016, 3).

Given the brief background, this essay sees that Zika currently has been framed as a frightening case considering 
the way news report it and the announcement that Zika constitutes to PHEIC. It is indeed a responsive response 
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which is always good in preventing the outbreak. However, the way it is framed is seemed appropriate. 

This essay examines how Zika should be framed appropriately. It starts with a question whether or not Zika is a 
threat to national and international security and whether or not the securitization is needed.  As this essay argues 
that Zika is not a threat to national and international security, in the end this essay proposes that Zika should be 
treated as a public health issue instead of securitizing it. It seems more rationale as Zika still can be prevented by 
providing a more comprehensive infrastructure. 

METHOD 

This essay uses the library research as a method to investigate the questions. It uses the concept of securitization 
by Bary Buzan.  He explains that “threat are socially constructed thus any issue can be securitized depending on 
the circumstance” (Buzan et al 1998, 23-4). In addition this essay also considering the “threat” that is defined by 
the human security concept. Human security concept defines threat as something that poses the human insecurity 
which human security itself includes seven points: economic, food, health, environmental, personal, communal, 
and political security (UNDP 1994, 25-33). Building on that, this essay defines something to be a threat to national 
and international security if it poses an existential threat to states, international order, and to large number of 
people. It is a broad definition as this essay tries to accommodate or to bridge the potential threat that is defined 
by Buzan and the human security concept. 
 
RESULTS & DISCUSSION

Zika is Not a Threat to National and International Security

Referring to the previous definition, I argue that Zika is not a threat to national and international security because 
first, it does not pose a threat to or destabilize the national and international order. The reason is based on the 
comparison between Zika and Ebola. Zika is unlike Ebola that has been declared as “a threat to international peace 
and security” (Hiatt, 2014 as quoted in Sagan 2015). There were more than 8000 cases and caused 11310 people 
died (Sagan, 2015). It was a hopeless condition in which states could not handle it not only regarding the financial 
condition but also the capacity to provide the medical infrastructure (such as beds, hospital, medicine) and service 
(such as doctors and nurse). Margaret Chan, Director-General of the WHO, claimed Ebola as the infectious disease 
contributes to potential state in which it has lost control over its borders and territory, has lost legitimacy and 
authority in decision-making and is unable to provide public services (Sagan, 2015). At that time, the World Bank 
estimated that affected countries in Africa will lose $32.6 billion by the end of 2015 if the Ebola goes unchecked 
(Sorkin, 2014 as quoted in Sagan, 2015).

Based on that comparison, I do not see Zika as a disease that has paralysed the state or international order because 
what it cost. It is indeed emotional to see the poor babies with microcephaly and long life disability. However, 
in a broader context, it does not pose a massive ‘destruction’ to the state and international order that require a 
securitization.

The second reason is that Zika does not pose an existential threat to a large number of people as it can still be 
prevented. It can be (simply) prevented because ZIKV does not cause death. It is only a mild symptoms that will 
last two to twelve days in normal people. Though it causes microcephaly and long life disability to the newborn 
babies, it still does not cause death like other infectious diseases. For instance, Ebola has caused 11310 people died 
(CDC, 2016). Polio, even though now it is decreasing, but it causes paralysis, and 5% to 10% of paralysed cases died 
when their breathing muscles become immobilized (CDC, 2016). Swine flu from 60.8 million cases in 2009 to 2010, 
12.469 people died. AIDS has caused 1.2 million people die and 36.9 million people living with HIV/AIDS worldwide 
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(WHO, 2016). Meanwhile, there has not been any report reporting Zika causes death. Regarding Zika followed by 
microcephaly, Brazil reported that there were 4783 suspected cases of microcephaly which 1132 (24%) of it has been 
classified. From such classification, 404 (36%) out of 1132 cases had confirmed microcephaly and central nervous 
system malformation and yet only 17 (4%) of 404 were positive for having ZIKV infection (Chen & Tang, 2016, 175).

In addition, Zika has a clear process of transmission which can be mitigated as a prevention effort. ZIKV itself is 
transmitted to human through mosquitos’ (Aedes aegypty and Aedes albopictus) bite. However, human to human 
vector transmission can occur especially during the outbreak. It can be transmitted through pregnancy (mother to 
her baby), blood transfusion, and sexual contact.  It brings several symptoms that resemble dengue fever: fever, 
joint pain, rash, and conjunctiva (red eyes). 

Though at the moment there has not been any vaccine or special medical treatment for ZIKV infection, prevention 
can be done by actually avoiding those patterns. The mild symptoms can be treated with taking fluids, rest, and 
oral analgesics and antipyretics for fever and pain relief. People are suggested to use mosquito repellent, close the 
medium or places that can potentially reproduce the mosquito, do not travel to the infected countries, and postpone 
of having sexual contact and pregnancy post-travelling to the infected countries.  It is not like swine flu that can be 
contagious because of airborne cause like inhaling or touching things containing the virus or respiratory droplets 
(coughing or sneezing) (CDC, 2012). Zika is also not like polio in which 72% of vulnerable persons infected with polio 
does not show any particular symptoms. However, infected persons without symptoms can still spread the virus 
and cause others to develop polio, and the susceptible persons themselves will be weakened; several cases cause 
meningitis, paralysis, and worst of all is death (CDC, 2014). Zika is also unlike Ebola that can be widespread easily as 
people have close contact with Ebola patients (through blood or body fluids), or direct contact with contaminated 
objects (like clothes, bedding, needles, etc.), or infected wildlife (CDC, 2015).
 
Zika Should Not be Securitized, It Should be framed as a Public Health Issue

As I argue that Zika is not a threat to national and international security, I continue to argue that securitization would 
be unnecessary. According to Ingram (2009, 296), securitization entails obligation which are anticipation of threats 
which do not yet exist or have not been fully formed; preparedness that will enable responses to a broad spectrum 
of emergencies; understanding the issue regarding emergent risks and it takes the form of pre-emption. Therefore, 
securitization will be unnecessary because first, it will cost an ineffective funding. It is quite a huge spending if 
nationally or globally Zika asks for anticipation (before Zika itself presence in one state) which required emergency 
risk-preparedness and pre-emptive actions in all aspects; border, trade, economy, military, etc. It will require a 
special huge fund that will be spent on the research, providing the medical treatment (vaccine or drugs), technology 
to do so, military on the border (personals and material things such as military transport and weapon, foods for 
the personals army, military technology, etc), security and medical technology in the airport, administrative budget 
for massive socialization, etc. Meanwhile, as Zika can still be prevented, then such allocation is ineffective and 
supposedly can be allocated to the more urgent ones. 

Second, it will shift the national or global priority. It is not only costly in spending but “costly” in how some policies 
will domestically or globally be shifted. For example, as state focus on Zika, all priority is focused on Zika. Meanwhile, 
other disease or other social aspects (education, poverty, infrastructure, etc.) may need similar or more attention 
and may be more urgent. It will be hard for developing countries, for instance, some countries in Africa, that may not 
yet suffer Zika but has to prepare and pre-empt for Zika as if it is treated as a threat. Meanwhile, they still struggle to 
fight the Ebola, which is more dangerous. It will also affect the trade-economy scheme in which states suffered Zika 
may get less advantaged as such states are claimed to be vulnerable and source of the disease. It may also affect 
the economy in particular aspect such as tourism as the tourist will be selective to go to infected countries which 
will influence the local economy or even worst, the fall of currency peg of those infected countries.
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Based on that consequences, I think Zika should be framed as a public health issue because it requires more the 
capacity of the state (that suffer Zika) to provide a qualified and accessible health related public infrastructure. For 
example, clean water and sanitation, accessible health care, proper hospital, etc. Refering to Blumen (2016), “alike 
dengue, Zika is a disease of poverty in which lower income people who live near mosquito breeding grounds and do 
not have the resources to prevent themselves from being bitten.” 

CONCLUSION 

I agree that Zika is a serious issue as PHEIC has declared so. However, I do not think that Zika should be framed as a 
threat to national and international security. It is unnecessary as it does not destabilize the state and international 
order and it does not pose an existential threat to a large number of people as it can still be prevented. In addition, 
securitization will be exaggerated as it will bring unnecessary consequences such as ineffective spending and the 
shift of national priority. Therefore, I argue that conceptualizing Zika as a public health issue is more appropriate as 
it focuses on providing the more qualified and accessible health related infrastructure as the prevention attempt. 
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School-age-children who have poor health status have lower cognitive ability and performance. They also 
potentially more likely to repeat grades and drop out of school than children who did not experience similar 
problems. This study aims to identify health behavior factors that influence achievement of  school-age-
children in Agam District, Indonesia. This study used a cross-sectional study. Respondents in this study were 
elementary school students level four, five and six, and selected by cluster sampling method. Data analysis 
was performed using simple linear regression. The results showed that the variables that had a significant 
relationship with academic achievement were bullying, breakfast habits, eating fruit habits, eating vegetable 
habits and smoking behavior. Schools need to implement anti-violence curriculum in teaching and learning 
activities to avoid bullying and fighting habits in students. The school and its surrounding community should 
work together to establish a healthy canteen to provide nutritious snacks for students, so that good nutrition 
can be meet. Tobacco control policies are needed to  limit students’ access to get cigarettes. School Health 
Unit need to be improved so students know about good behavior in maintaining their health.

Keywords: school age children; health behavior; school achievement

INTRODUCTION 

School-age-children with health problems had lower performance as well as more likely to repeat grades and drop 
out of school than children who had never experienced similar problems (Rosso and Arlianti 2010). Public health 
experts and policy makers in education sector have been focusing on health problems of school-age-children and 
their impact on academic achievement. In the last 30 years, the World Health Organization (WHO) in collaboration 
with a network of Health Behaviour in School Aged Children (HBSC) assessed the health status of school-age-
children in the world. The goal was to improve children’s quality of life (HBSC Network 2014). School-age-children 
is not a high-risk group for death. This makes the school-age-population in a low priority in many health sector 
intervention programs. However, school-age-children begin to make independent decisions about their health, to 
establish and to adopt behaviors that will affect their current and future health status, as well as the health of their 
future children.

In the 1970s, government of Indonesia ran health programs at the primary level called the School Health Unit (UKS). 
But there is no valid data on the development of UKS health programs and what was done as an effort to improve 
students’ health (Rosso and Arlianti 2010). 

Schools in Agam District won the UKS contest event and awarded with Adiwiyata School (pro-environment award) 
at national level. From interviews with teachers, headmaster and observations there were students who had bad 
behavior in health, including no breakfast before school, no shower in the morning, long and dirty fingernails, 
a lot of earwax, dirty and rarely changed school clothes, unhealthy snack consumption, smoking, glue inhaling 
and fighting. These behaviors impact the quality of learning. Students were feeling sleepy, easily ill, not attending 
classes, and so on. It also influences student’s cognitive abilities, and affect academic values and achievements.

So many factors affect academic achievement in school-age-children. Stor et al. (2013) found that each bullying 
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incidence decreases an average of 0.98 of student’s academic achievement. Hammig and Jozkowski (2013) states that 
fighting affects student’s performance at school. Rampersaud and Girard (2005) found that a healthy breakfast can 
improve cognitive ability and academic achievement. This is in line with Sigfusdottir et al. (2006) findings that habit 
of eating fruits and vegetables had significant effect on student achievement. Content of micronutrients contained 
in meal are substances needed by the body to improve performance in learning. According to research by Seirawan 
(2012), children who have a toothache has academic skills four points lower than children who have healthy mouth. 
Allegrante (2004) states that physical activity improves concentration, forming discipline thus improving academic 
skills. Other factor is smoking, which can greatly affect mental decline at a young age and frailty in old age. Smoking 
habits that carried out at a young age will reduce levels of memory and reasoning ability (Sabia and Dugravot 2012). 
Futhermore, Donnelly (2011) found that Body Mass Index (BMI) outside the normal categories affects academic 
achievement.

The aim of this research is to know about relationship between healthy behavior (bullying, fighting, breakfast 
habit, eating fruit habit, eating vegetable habit, oral hygiene, physical activity, smoking, and BMI) and academic 
achievement.

METHOD 

This research was conducted by quantitative methods with cross sectional design. The study was conducted in 
elementary schools located in Agam District during September-October 2015. Samples were 103 students, recruited 
using cluster sampling method. The dependent variable of this study was academic achievement, which was 
obtained from the report card. The independent variables were bullying, fighting, breakfast habit, eating fruits and 
vegetables habit, oral health, physical activity, smoking, and BMI. Al data were obtained from questionnaire and 
direct observations. The data was analyzed with simple linear regression.
 
RESULTS 

Bullying Relation with Academic Achievement

The research found that there were 18.4% of students who were always bullied at school. There was a significant 
relationship between bullying and academic achievement (p value= 0.001). According to Hymel (2015) bullying 
will have negative effects for the victim, both physically and psychologically. Children who are being bullied will 
experience difficulty in socializing, afraid to come to school, and difficulty in concentrating which affect academic 
achievement (Rigby 2007). Children who are victims of bullying will spend a lot of time to think about how to avoid 
disruptions in school and have little energy to learn (Myklestad and Tambs 2015). 

Fighting Relations with Academic Achievement

This study found that only 12.6% of students never fights, approximately 87.4% had experienced fights. In this study, 
there was no significant relationship between fights with academic achievement (p value = 0.329). Fighting among 

  yteicos ni ecneloiv ot desu teg lliw yeht ,tibah gnithgfi evah nerdlihc fi tuB .liated ni wal yb detaluger ton era nerdlihc
(Stoddard,Varela, and  Zimmerman 2015). 

Breakfast Habits Relations with Academic Achievement 

In this research there were 14.6% of students who did not have breakfast before going to school. There was a 
significant relationship between breakfast habits with academic achievement (p value=0.006). For school children, 
breakfast can improve learning ability. Variety breakfasts will meet their needs for fibers, carbohydrates and total 
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fat (Deshmusk, Nicklas, and O’Neil 2010). Children who don’t have breakfast are lacking concentration and learning 
ability, causing fatigues and drowsiness. School activities require high glucose levels which are obtained from 
breakfast intakes (Hoyland, Dye, and Lawton 2009). 

Habits of Eating Fruit and Vegetables Relation with Academic Achievement

The results showed that there were 43.7% students who consumed fruit once a day or more. The same thing with the 
habit of eating vegetables, there were 10.7% students who never eat vegetables. The habit of eating fruits (p value = 
0.007) and vegetables (p value = 0.0001) have significant relationship to academic achievement. 

Oral Hygiene Relations with Academic Achievement

There was only 35% of students who brush their teeth more than one time a day. There was no significant relationship 
between oral hygiene with achievement (p value= 0.53). Children with oral problems are at risk for malnutrition, 
mouth and teeth pain, which will reduce appetites. Disruption in mouth can reduce learning concentration and 
make school absenteeism higher, therefore contributes to academic achievement (Koivusilta and Honkala 2013). 

Physical Activity Relations with Academic Achievement

In Agam District about 7.8% of the students had never had physical activity. There was no significant relationship 
between physical activity and academic achievement (p value=0.387). If children have activities that drain a lot of 
energy, there will be imbalance energy intake and uptake, and their body will become tired. 

Smoking Behavior Relations with Academic Achievement

The study found that 62.1% students had never smoked. There was a significant relationship between smoking 
behavior and academic achievement (P value=0.006). This is in line with research from The Sheba Medical Center 
Israel which shows that smokers have lower intelligence levels than those who do not smoke. The research found 
that active smokers had only average IQ score of 94. In fact, the average IQ score of non-smokers were 101 (Weiser 
et al. 2010).

Body Mass Index Relations with Learning Achievement

This study found only 22.3% students had a normal BMI. There was no significant relationship between BMI and 
academic achievement (p value= 0.249). Hannum and Frongillo (2014) states that malnutrition is directly caused by 
lack of food consumption and the presence of infectious diseases. 

DISCUSSION

Schools can work together with the community to improve the behavior of good health so that children can increase 
learning achievement. To reduce bullying at school, the school can implement anti-bullying school programs that 
enhance students’ skills in improving social and emotional relationships, resolve personal conflicts, and emotional 
management (Shetgiri, Espelage, and Caroll 2015). This activity will reduce bullying in school as much as 20-23% 
(Ttofi, Farrington, and Lösel 2011). If possible, school could held regular meetings with parents related to the issue of 
violence among students. Thus, parents know about their children progress in schools so teachers and parents can 
together raise theie attention about the issues of violence.

Fighting is one form of aggressive behavior. According  to Navarre (2012), aggression is a behavior with the intention 
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to hurt, attacked or damage persons or objects around them in defending themselves. It was also a result of 
dissatisfaction. The role of the school to solve this problem is to develop and to influence students in building a 
mutual respect culture among friends. Another thing that can be done is by placing posters containing message 
to be kind to each other in strategic places (Taylor et al. 2013). This can reduce 20-23% incidence of fights between 
students (Ttofi, Farrington, and Losel 2011).

Another issue to consider is the number of students who smoke. It is therefore expected for schools and governments 
to work together to oversee the distribution of cigarettes in the stalls that are not easily purchased by children. It 
was also necessary to have supervision from parents or from people that can influence children to smoke.

School meetings with parents may also be used to promote the importance of breakfast and its impact for child’s 
intelligence. Another alternative is to provide healthy school canteen. Healthy snack and meal can be provided by 
local communities who work together with school’s management. School can minimize the unhealthy snacks that 
are sold outside of school. The majority of schools in Europe have implemented programs and policies of nutrition 
by providing healthy meals and snacks to students, to meet the nutritional needs of students who do not have 
breakfast before going to school (WHO Europe 2006).

Agam District still have a lot of  agricultural land. Therefore, the local government may provide land near the school 
to create a school garden containing vegetables and fruits that can be the object of learning for students and for 
their consumption. Research conducted by Ratcliffe et al. (2009) found that students who join school’s garden 
activities are more willing to eat vegetables and consume vegetables more frequently. 

Children who are not eating properly have poor body resistance, vulnerable to illness, lack of appetite and eventually 
susceptible to malnutrition. In this study, nutritional status was determined by anthropometric measurement. 
Yet, biochemical was not measured so it specific body nutrients were unknown. Despite good nutritional status 
measured by BMI anthropometric measurements, anemic children may suffer from low concentration, which will 
affect their academic achievement. All circumstances that lead to malnutrition will also create structural and 
functional changes in children’s brain (Gibney 2009). This study suggests schools to promote balanced nutrition 
through UKS (Health School Programs) program for students. UKS officer can provide regular counseling and BMI 
monitoring for students. Schools should also pay attention to students who have heavy work at home, such as 
helping parents to work in the fields. When appropriate, school can suggest parents to provide adequate nutrition 
and energy as well as to provide opportunity for children to take a rest, so that it will not disrupt their lessons at 
school. Furthermore, schools can implement dental health program and train peers to give a good example in 
maintaining dental health (Stella and Pine 2005). In Indonesia, this program is called dental school program (UKGS) 
to prevent mouth and teeth problems that can affect academic achievement.

CONCLUSION 

This research shows that variables that had a significant relationship with academic achievement were bullying, 
breakfast habits, eating fruit habits, eating vegetable habits, and smoking behavior. Schools need to implement 
anti-violence curriculum in teaching and learning activities to avoid bullying and fighting habits in students. 
School and its surrounding community can work together to establish a healthy canteen to provide nutritious 
snacks for students, so that good nutrition can be meet. Tobacco control policies are needed so that students have 
limited access to get cigarettes. School Health Unit need to be improved so students know about good behavior in 
maintaining their health. 
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Sexual abuse among children in Indonesia is worrying within the last 4 years where the number of cases 
increased each year. In addition, its trend increasingly occurred among early ages (KPAI,2014). This study 
aimed to develop the intervention model of health behavior for mothers with children under five (CU5) 
through Posyandu cadre in preventing child sexual abuse. The study design used quasy-experiment among 
three group; group of individual intervention model, group intervention model, and control group. The study 
was conducted in three different sub-districts in Bogor City ; North Bogor and East Bogor as intervention 
group, and Central Bogor as control group; and consisted of two phases; media development and intervention 
in 12 months. Knowledge, attitude, and practice (KAP) of mothers with CU5 were measured 4 times before the 
intervention and 3 times after the intervention within four months. The result showed that the intervention 
of sexual child abuse education in Posyandu cadre escalated KAP in both group and individual intervention 
as well. The individual intervention increased KAP higher than group intervention. Booklet was more 

  ledom eht  stcepxe  yduts sihT .trahcpifl ro retsop naht gnitacudeni desu ylnommoc dna elbadnatsrednu
is  possibly implemented  as  a formal  program  of Ministry of Health, Ministry of women and children 
empowerment and Child Protection Commisionare in preventing, reporting and recovering child sexual abuse.

Keywords: Intervention; prevention; sexual abuse; children under five

INTRODUCTION 

  .nerdlihc fo esuba lauxes eht si grebeci eht emaceb ohw aisenodnI ni nerdlihc fo smelborp htlaeh eht fo enO
Children with the experience of sexual abuse lead to mental health disorders (Briere, et.al., 2001; Putnam, 2002; 
Andrews, 2004; Wilcox, et.al., 2004; Holguin & Hansen, 2013). Retrospective studies in Europe and the United States 
found that on avarage 20% of girls and 10% boys are sexually abuse each year (Finkelhor,1994 in Nuetze et.al 2011). 
Clasification of age, 8.1% of children are sexually abuse at the age of 0-5 years, 19.3% 6-14 years old (Andrew, et.al 
2004). Study results Leclerc (2010) approximately 197 perpetrators of child sexual abuse in Australia with victims 
aged 2-16 years shows only 28.3% of the children who dared to do the physical resistance and 58% did not dare to 
report the experience of sexual abuse.

Indonesia became the emergency child sexual crimes beginning in 2014. Throughout the year 2013 – 2014 the number 
of cases of sexual abuse sharply increased. Children aged 0-14 years been the victim of sexual abuse reached 26% 

  nadeM  dna  avaJ tseW ,atrakaJ ni tnemssarah dna esuba lauxes fo sesaC .aisenodnI fo noitalupop latot eht fo
increased  20% including  Infant  and  toodler  cause  death (KPAI, 2014). The data of the National Commission 
for the Protection of Children (Komnas PA) noted there are 3.339 cases of abuse of children and as many as 58% 
from the report is sexual violance, but many cases of sexual abuse of children in Indonesia is not reported on the 
authorities.  The perpetrators of sexual crimes 80% is the closest sites considered as ‘secure’ of the family and the 
school environment (KPAI 2015, Komnas PA,2014).
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Prevention Program of children sexual abuse has been conducted in developed countries and developing countries 
such as India and Australia. Sexual abuse prevention program started in the early 1970s due to increased awareness 
of the child sexual abuse (CSA) (Kohl, 1993 in Roberts, Jeniffer a. and Raymond g. Miltenberger, 1999:86). Forms of child 

  fo  tnemevlovni  eht  yleman  ,metsys  laicos  eht  ni  stinu  tsellams  eht gnivlovni ngiapmac noitneverp esuba lauxes
caregivers, parents, the community organizer, youth organizations, schools, volunteers, the smallest unit of health 
services, and government. It can suppress the case of child sexual abuse (NSVR, 2011; WHO, 2003; NSPCC, 2013; 
Cooper et. Al., 2005; WHO, 2003; Houguin et. Al., 2013).

The study showed, that child sexual abuse prevention programs by getting education right from parents and 
caregivers regarding the protection against self can lower the risk of sexual abuse of children (Putnam, 2002; NSVRC, 
2011). Media development intervention studies special booklet of sexual violence children pictured illustrated 
conducted bu  Macdonal (2001) proved to enhance the understanding of the parents and children of the dangers of 
the impacts and efforts to prevent sexual violence. Parents have a very important role in the growth and development 
of the child abuse prevention and intervention so that the impact of the sexual violence committed on a child’s 
parents are very effective for reducing the risk of mental illness (Holguin, et. al. 1995).

   serdac CHI dna evfi rednu dlihc srehtom fo ecitcarp dna edutitta egdelwonk evorpmi ot hcraeser siht fo esoprup ehT
through the development of health education intervention model of  CSA. The intervention model was done in two 
stages, media development and the giving of the two kinds of education techniques by IHC cadres.

METHOD 

This study is a quasi-experimental research (quasy experimental), the research by providing treatment of the 
subjects in the study and did not always use random sampling with repeated measurements (repeated-measure) 
(Wibowo, 2014; Creswell, 2009).

Figure 1.
Repeated measurement model intervention of prevent CSA in Integrate Health Care (Posyandu)

  Kel.1  :     Mother with individualy education model by cadre
  Kel.2  :     Mother with gruop/mother class IHC education model by cadre
  Tes0  :     1st measurement before intervention intervention 
  A1     :     1st education individual model    
  intervention A2      :     1st education group model
  Tes1  :     2nd measurement after 1st mother intervention intervention 
  B1  :     2nd education individual model
  intervention B2 :     2nd education group model
  Tes2  :     3rd measurement after 2nd mother intervention 
  intervention C1 :     3rd education individual model
  intervention C2 :     3rd education group model
  Tes3  :     4th measurement after 3rd mother intervention
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This study was conducted over 12 months in Bogor by the number of districts as much as three districts, East Bogor 
subdistrict as intervention cadre individual models, District of North Bogor cadre intervention group model and the 
District of Central Bogor as a control. This research consists of two components, qualitative and quantitative method. 

  ytinummoc  ta  ASC  fo  erutluc  eht  eulav  ,noitpecrep eht gnidrager yduts yranimilerp rof dohtem evitatilauQ
leaders,  midwives,  cadres, parents and the community as well as the development of health education media. 

Quantitative methods for measuring changes in knowledge, attitude and practice of cadres and mothers before and 
after intervention for 4 time measurements. Sample size minimum is determined by a formula based on the formula 
proportions of different test experimental design. Samples of 74, meaning that 74 mothers for the intervention of 
individuals, 74 groups and 74 controls so that the total sample of 222 mothers. The instrument uses a questionnaire 

  rotatilicaf  dna  serdac  eludom  ylppus  lairetam  no  desab  srehcraeser  hcraeser depoleved steehs noitavresbo dna
of various literary references (MacDonald, 1998; WHO,1999; Russell et. Al., 2005; Wurtele and Miller-Perrin, 1992 in 
Claudia Trembley and Huguette Begin; Kellogg and Huston, 1995; Sorlin, 1994; Noar, 2006; CDC, 2007; NSVR,2011; 
Vezina et. Al. 2013; Martinello, Emily, 2014). The validity of the instrument is carried out in two types of validity that 
is the validity of the content and validity of the Response Processes (Iorio, 2005).

RESULTS & DISCUSSION

Several limitations of this study is the development of instrument attitude that still weak degrees significance and 
their validity being.  So that impact for the results of the statistical analysis showed that the value of the attitude 
of mothers in the control areas was increased so that there is no difference in value between the intervention and 
control. Family support and access of IHC variabel did not analyze of influence increased knowledge, attitude and 
practice (KAP) mother. Data collection is done as much as 4 times the initial test before the intervention, test1 after 
the intervention of the first month, test 2 the intervention of the second month and test 3 after intervention third 
month. Sample size in each group during 4 mounth (intervention period); individual education model (80,73,73,72), 
group (80,70,77,77) and control (80,80,80,77). Respondents who participated in research until the end of the mother is 
193, lost to follow-up sample are 13%. Mothers who followed the four-time measurements of individual interventions 
(66), the intervention group (59) and control (68).

Media development and health education techniques for preventing child sexual abuse

Results of the development of media that is done for 6 months with the stages of pre testing media, compliance, 
language, color target specifications and understanding produce 6 media namely, poster and booklet module. 
Media development involving community leaders and over the local language sundanese (see Figure 2 the flow of 
media development and media development model of Figure 3).

According to Seale (2002), the power of the mass media are durable make health workers in desperate need of the 
media as a tool in health promotion message.The purpose of delivering a message of health is behavior settings 
that can be played by the mass media (Naido and Wills, 2000). Health workers use the media to deliver the message 
because health messages more interesting, realistic, global area, strong impact, and more cost effective (Randolf 
and Viswanath, 2004). Educational intervention program research on CSA prevention is a new program in Indonesia 
and there has never been a nationwide media used to educate mothers at the IHC.
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Figure 2.
The flow of Media development

Figure 2.
The flow of Media development
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Print media used in cadre to educate mothers are very helpful cadres as well as the mother of a toddler in 
  ekam  dootsrednu  ylisae  egaugnal  dna  noitnetta sward erutcip eht dna sroloc ehT.egassem eht gnidnatsrednu
  eht  taht  dedulcnoc  snoissucsid  puorg  fo  stluser  ehT  .htlaeh  fo  segassem eviecer  ot  ysae  si  rehtom  eht

media booklet PKSA very helpful mother, teaches child the steps how to prevent CSA. Prevent CSA booklet designed 
in this research is the media that has never been the mother get before. PKSA booklet which contains guidelines 
for mothers to teach children how to prevent CSA, shown increase mother understanding, easy to deliver of health 

  hcraeser  eht  htiw  ecnadrocca  ni  si sihT . secitcarp ASC tneverp evorpmi ot srehtom gnitavitom dna ,segassem
Weinreich  (2000),  who  said  that  the  books pictured about education KSA can help children to understand the 
prevention of KSA. The title of the book PKSA is already lists the purpose of directly, namely sexual education 
prevention. This is based on the consideration of the results of research that hold PKSA book social role that can 
affect the main purpose of the topic of  the  book  (Saxby,  1993;  Hollindale,  1991;  Hunt,  2001;  Zipes,  2001  in 
Childrens’ Literature in Education, 2010, 41: 148).  Jack and Ronan (2008) uses the book of preventing CSA in clinical 
intervention helps victims of CSA, reducing the negative impact of KSA, and prevent the incidence of violence does 
not happen again.

Media prevent of CSA in this study was obtained from the principle of the development of media and theory of CSA 
and then implemented at the IHC. The media is a key tool needed to help intervene and assess interventions run 
as intended. According to Lau et. al. (1998) in the Redman et. al. (1990), the use of the mass media as a strategy for 
spreading the message of prevention in health has been in use since 1970. According to Redman, the use of mass 
media programs have a particular advantage compared to traditional health strategies, including the ability to reach 
the largest part in the community. Media prevent of CSA considered to have benefits that have a very important role 
in improving the knowledge, attitudes and practices in education PKSA mother given to her under-five child.

Some advantages of using the mass media, in Corconan (2007), that is the wider coverage to reach mothers of 
toddlers and other communities than the traditional way (McDonnald, 1998), the impact of behavior change with 
simple information including involving the enabling factors such as facilities and access (Atkin, 2001; naidoo and 
Wills, 2000), improve knowledge (Naidoo and Wills, 2000; Barbor et. al. 2003), to increase the awareness of the 
community in order to more interested in health so that it can be raised in the public agenda or electronic media 
broadcasting (Cooper et. al., 2000). From the principle of the above advantages can be concluded that the media 
prevent of CSA education is needed in health education intervention of CSA.   Media prevent of CSA in this study can 
be used not only in the neighborhood health center, but also in the institutions, agencies, or community with the 

  aidem  ehT  .rekrow  htlaeh  deniart a fo pleh eht htiw sraey 5 revo dna sraey 5-3 dega nerdlihc si noitacude fo laog
should  be  a  tool  in  the  national  program prevention of toddler sexual abuse that can be used by the wider 
community both in the sectors of health, education, social, religion, and other fields. The results of this research 

  eht  morf  noitacude  na  eviecer ohw stnafni fo srehtom no ecitcarp egareva eht fo eulav eht desaercni evorp
posyandu  cadres  better  models  of  education individual and group education model.

The Training IHC Cadre and Implications of the Study of Changes in Knowledge, Attitude and Practice of Prevention 
Chlid Sexual Abuse

Training cadres held two days after baseline study. Training on the first day consists of the reinforcement material, 
impact, case reporting and use of educational media prevent CSA .Second day,the practice of giving cadres simulation 
extension in one of the health centers outside intervention. Four months after the training, cadres reevaluated by 
the post-test and group discussion. The approach of cadres in the technique of health education based on WHO 
theory (2009) consists of two approaches that is as individuals and groups. IHC has applied the approach of search 
results obtained from the Health Department and Community Health Center of data related, so the intervention 
prevent CSA adopt posyandu selected.
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The results showed IHC with individual techniques utilizing booklet media as the primary medium in delivering 
education, besides cadres visit the house mothers to monitor charging directly on the booklet and asked the child 

  serdac htiw tnereffiD .telkoob troper eht fo stluser eht no desab secitcarp gnihcaet rehtom a fo sseccus eht tset ot
  yb  rehtom  eht  etacude  teehs  kcabdeef dna sretsop  gnisu  yb  udnaysop  ni  noitacude  edivorp  ,hcaorppa  puorg

open  class  mother in IHC. Monitoring booklet a week before the IHC activities  with  visit  the  house  of  the  mother. 
Training of Cadre have impact on improving knowledge, attitude and practice about education prevention CSA in 
IHC. The knowledge of the cadres increased by 38% before the training (score 57,59) until 3 months after the training 
(score 92.95 yen). The attitude of the cadres increased by 6.1%  before the training (score 92,99) until 3 months after 
the training (score 99,09), as well as with increased practice score 99.3, and percent (score 0.55 become 78,57).

Table 1.
The effect of Training IHC Cadre to Changes Knowledge, Attitude and Practice of Prevention Chlid Sexual Abuse

Variable education individualy (n=6) education group (n=7) p value

knowledge1

Tes0 before training 56.71(41.83-71.58) 58.33(44-25-72.41) 0.847

Tes1 soon after training 68.17(61.86-74.48) 76.48(55.39-97-58) 0.407

Tes2 3 month after intervention 88.77 (80.38-97.16) 96.52(90.67-100) 0.077

difference Δ2 32.06 38.2

differences Tes0- Tes1 0.094 0.014

differences Tes0- Tes2 0.005 0.001 0.003

differences Tes0- Tes1,3

differences Tes0- Tes2,3 <0.0001

attitude1

Tes0 before training 91.66 (84.00-99.33) 94.11 (88.03-100) 0.537

Tes1 soon after training 89.70(76.21-100) 99.15 (97.10-100) 0.080

Tes2 3 month after intervention 98.04(94.85-100) 100 0.113

difference Δ2 6.37 5.88

differences Tes0- Tes1 0.603 0.053

differences Tes0- Tes2 0.027 0.056

differences Tes0- Tes1,3 0.416

differences Tes0- Tes2,3 0.002

practice1

Tes0 before training 0.00 1.02 (-1.47-3.51) 0.377

Tes1 soon after training 0.00 0.00 N/A

Tes2 3 month after intervention 81.54 (77.16-85.92) 76.02 (68.70-83.33) 0.154

Difference Δ2 81.55 75

differences Tes0- Tes1 n/a 0.356

differences Tes0- Tes2 < 0.0001 < 0.0001

differences Tes0- Tes1,3 0.337

differences Tes0- Tes2,3 0.0001
 1 = avarage(%), SK 95% (selang kepercayaan); 2 = difference score tes2 –tes0 each group; 3 = difference score all cadre
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figure 4.
Grafphic increased avarage of score knowledge, attitude dan practice cadre about preventing CSA

The education  intervention  by  cadres  conducted  in  this research  is the primary prevention, in which the cadres 
and the mother in the beginning have not understood well the knowledge, attitude and practice of prevention of 

  yraitret dna yradnoces fo noitneverp eht ni trap tnatropmi na emaceb metsys gnitropeR .)ASC( esuba lauxes dlihc
preventive  measures.  These  results  indicate  that  when  do  the  pre-tests mothers and cadres do not know 
P2TP2A as a place of protection and reporting of child victims of sexual violence.

Cadrer is a person who have an important role at some institutions, agencies, governments, organizations, and 
so on. Training of handling cases of sexual abuse of children for health workers improve skills PKSA (Julie, 2012; 
The Health Foundation, 2012; Rheingold, 2014). The research results show that there are differences in the average 

  PAK  gnivorpmi  ni  evitceffe  devorp  gniniart  erdac  eht taht snaem ti ,tset tsop dna tset erp neewteb yltnacfiingis
cadres.  Training  cadres provide solutions for solving the problems of current high risk of CSA. With proven training 
in the fist day, cadres already understand even tend to increase the value of the knowledge, attitudes, and practices 
after 3 month.

Prevention child sexual abuse (CSA) programs ofhas three main objectives, teach children to recognize sexual 
abuse against themselves, giving them skills to prevent abuse, and encourage them to report their abuse (Kenny 
et. Al., 2008; Repucci & Herman, 1991; Topping & Barron, 2009) in the National Sexual Violence Resource Center, 2011 
(NSVRC). Programs of prevention child sexual abuse (CSA) in IHC (Posyandu) managed to increased knowledge of 
mothers who have an impact on children’s skills to prevent KSA in general, prevention, impact as well as the efforts 
made to discover CSA case both on the family and community. Prevention of CSA in IHC provided by cadre both 
individual and group effectively improve mother’s knowledge by using media. Prevent of CSA program educational 

  deniart  hguorht rehtom etacude era 4 elbat no smargorp htlaeh udnaysoP )CHI( a sa desu eb ot detcepxe si ledom
cadres.  Training  of  cadres  carried  out  for  two  days  proved  to enhance the knowledge PKSA cadres to 4 months 
after the training.

 
knowledge                                                                                                                       a�tude 

 
prac�ce 
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The Effect of Intervention and Implications of the Study of Changes in Knowledge, Attitude and Practice of 
Prevention Chlid Sexual Abuse

Before obtaining the effect of the intervention, is necessary to analyze the homogeneity of each group with the aim 
that before interventions all groups equal/homogeneous.Statistical analysis indicate that there is no difference in 
age, mother’s  work  status,  caregiver  toddlers,  the  number  of  children  living,  marital status, gender, status of 
the toddler’s father, the status of toddlers, as well as the mother of a toddler staying with a family with a p value 
0.05 >. Only the characteristics of education shows that there is a difference p value = 002, mother’s education was 
higher in the control group, amounting to 60.8% of high school education and Bachelor of 8.1% compared to the 
intervention group.

Changes in mother’s knowledge about health education preventing child sexual abuse

Test results statistics (general linier model) shows that there is a difference between the value of the average 
knowledge of the mother each time the measurement after controlled with a variable education. The average 
difference is also visible on each of the groups. Individual intervention increased higher than groups, while control 
is not experiencing significant changes. The difference of education level does not affect the intervention to increase 
the value of knowledge.

Table 2
The effect of intervention education of prevention CSA by cadres to changes in the average value of 

mother’s knowledge

Group teso tes1 tes2 tes3

Kel.1 intervention individu1 53.71 69.36 78.12 85.22

(50.23-57.19) (65.82-72.91) (74.02-82.22) (81.45-89.00)

Kel.2 intervention group1 51.93 64.38 69.23 83.86

(53.13-60.54) (59.89-68.86) (64.25-74.19) (79.11-88.61)

Kel.3 control1 56.84 58.62 58.25 58.27

(53.13-60.54) (55.49-61.74) (54.77-61.74) (54.64-61.90)

Difference kel.1 (Δ) n/a 15.65 8.76 7,1

Difference kel.2 (Δ) n/a 12.44 4.86 14.63

Difference kel.3 (Δ) n/a 1.78 -0.37 0.02

Difference tes3- teso   kel.1 (Δ) 31.51

Difference tes3- teso   kel.2 (Δ) 31.93

Difference tes3- teso   kel.3 (Δ) 1.43

Differences kel.1 dengan kel.32 0.082 0.037 <0.0001 <0.0001

Differences kel.2 dengan kel.32 0.285 <0.0001 <0.0001 <0.0001

Efek waktu terhadap perubahan 
nilai tiap group3 n/a <0.0001 <0.0001 <0.0001

Variabel Confounding education 0.519 0.489 0.700
1 = avarage(%), SK 95% (CI) ; 2 = statistic anova test. 3 = analysis GLM after controled by variable education ; 
teso = before intervention ; tes1 = 1 month intervention ; tes2 = 2 month intervention ; tes3 = 3 month intervention
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Changes in mother’s attitude about health education preventing child sexual abuse

General Linear model analysis Results showed that there is a difference between the attitude every time measurement 
When compare with unhomogeneous education mothers the statistics show that there is no influence of education 
level with changes in the value of the attitude of the mother in each group and the measurement of the time with p 
value > 0.05. That means the increase in value of mother’s attitude is not affected by education.

Table 3.
The effect of intervention education of prevention CSA by cadres to changes in the average value of 

mother’s positive attitude

Group teso tes1 tes2 tes3

Kel.1 intervention individu1 69.5 72.1 83 93.5

(63.25-75.85) (65.11-79.13) (77.07-88.99) (88.85-98.12)

Kel.2 intervention group1 73.1 75.9 77.6 95.3

(66.57-79.53) (68.59-83.27) (70.22-85.04) (90.43-100)

Kel.3 control1 69.3 78.8 73.5 91.6

(61.27-77.26) (72.93-84.72) (66.34-80.72) (88.68-96.56)

Difference kel.1 (Δ) n/a 2.6 10.9 10.5

Difference kel.2 (Δ) n/a 2.8 1.7 17.7

Difference kel.3 (Δ) n/a 9.5 -5.3 18.1

Difference tes3- teso   kel.1 (Δ) 24

Difference tes3- teso   kel.2 (Δ) 22.2

Difference tes3- teso   kel.3 (Δ) 22.3

Differences kel.1 dengan kel.32 0.398 0.578 0.305 0.244

Differences kel.2 dengan kel.32 0.794 0.192 0.020 0.434

Efek waktu terhadap perubahan 
nilai tiap group3 n/a <0.0001 <0.0001 <0.0001

Variabel Confounding education n/a 0.416 0.142 0.958
1 = avarage(%), SK 95% (CI) ; 2 = statistic anova test. 3 = analysis GLM after controled by variable education ; 
teso = before intervention ; tes1 = 1 month intervention ; tes2 = 2 month intervention ; tes3 = 3 month intervention

Changes in mother’s practices about health education preventing child sexual abuse

The results of statistical tests GLM shows the value of the difference in average value of the practice of the mother.
Based on the above table, there are no differences between intervention and control on the first measurement. 
The third comparison of measurement there are differences in the measurement of the value of the average of 
the pre-test and post-test 1, pre-test and post-test 2, pre-test and post-test 3 on the table p value**.   Difference 

  swohs  noitnevretni  lanoitacude  fo  puorg  a  neewteb  eulav ni ecnereffid eht dna emit yreve eulav tnemerusaem
that  influenced  the increase in the value of practice compared to controls. While at the controls with variable 

   level   nehw   level   noitacude   s’rehtom eht fo tceffe on si ereht snaem > 50.0 eulav p ,noitacude gnidnuofnoC
measurement   practices   of   mothers   in comparison.
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Table 4.
The effect of intervention education of prevention CSA by cadres to changes in the average value of 

mother’s practice

Group teso tes1 tes2 tes3

Kel.1 intervention individu1 53.1 83.8 83.7 86.1

(48.56-57.68) (80.50-87.12) (80.49-86.93) (83.36-88.80)

Kel.2 intervention group1 53.8 78.8 79.6 85.8

(48.60-59.03) (74.00-83.62) (75.58-83.53) (82.74-88.87)

Kel.3 control1 52.6 58.7 59.9 58.1

(47.20-58.13) (55.38-62.08) (56.53-63.33) (54.27-61.90) 

Difference kel.1 (Δ) n/a 30.1                          -0.1 2.39

Difference kel.2 (Δ) n/a 25 0.8 6.2

Difference kel.3 (Δ) n/a 6.06 1.17 -1.9

Difference tes3- teso   kel.1 (Δ) 33

Difference tes3- teso   kel.2 (Δ) 32

Difference tes3- teso   kel.3 (Δ) 5.5

Differences kel.1 dengan kel.32 0.825 0.000 0.000 0.000

Differences kel.2 dengan kel.32 0.721 0.000 0.000 0.000

Efek waktu terhadap perubahan 
nilai tiap group3 n/a 0.000 0.000 0.000

Variabel Confounding education 0.194 0.770 0.802
1 = avarage(%), SK 95% (CI) ; 2 = statistic anova test. 3 = analysis GLM after controled by variable education ; 
teso = before intervention ; tes1 = 1 month intervention ; tes2 = 2 month intervention ; tes3 = 3 month intervention

Figure 5.
Graphic GLM knowledge, attitude and practice mother in  group intervention dan control in 4 time measurement
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The role of parents especially mothers influence the risk of CSA.By establishing trust children to the mother, the 
child will be more open and feel comfortable. Children in the family firm and secure, tend to have less risk of any 
form abuse (sexual acts nonpenetration).  Some studies have shown the relationship between community factors 
with CSA risk. KSA risk not only on the socio-economic, such as poverty in the community tends to be a higher 
prevalence in children compared the prevalence of violence in CSA (Drake and Pandey, 1996). Unwanted sexual 
treatment at the age of adolescent sexual assault, such as peers, are at risk from lack of attention from parents 
or neighbors in the child’s environment (Small and Kerns, 1993 in the Swenson, Chaffin, 2006:126). This research 
on the parent factor is an important component in forming a sense of secure children. The practice of the mother 
in mengeducation children bare communication that is more often because children are always taught with CSA 
education booklet guide.

Health education is able to increase knowledge, attitude and practices to create health behavior. At the end of the 
expected outcome is decrease in the numbers of CSA especially infants and toddlers. Although prevention programs 
do not directly show the results of the numbers decrease cases, but the practice of cadres and mother of infants 
is a first protection efforts from the risk of KSA on toddlers. The practice of the mother in the prevention of CSA in 
this research is the influence of the  role  of  the  cadres  in  educate  and  the  utilization  of  the  media  booklet  as 
supporting the practice of the mother. The impact for children have self protection and have a sense of security in 
family early on.

Education technique cadres produces two approaches, individual education and education in groups. The effect 
of intervention on knowledge, attitude and practice of mothers increase the average value at each measurement 
time. The value of knowledge, attitudes and practices do not change after controlling for level of education, so that 
education level did not affect the change in the average value of the mother.

CONCLUSION 

This research resulted in 3 main findings i.e. media development, training cadres models, and intervention of mother 
children under five. Various media consists of modules for the facilitators and cadres, PKSA booklet the mother 
of children under five and posters consists of 5 topics namely posters know the members of the body, posters 
know the part of the body is forbidden to touch, posters cautious with sexual crime prevention efforts, posters 
reporting flow and handling of child victims and posters contact information P2TP2A reporting cases. Cadre Training 
results in increased knowledge of the attitude and practices of cadres (38%;6.1%;93%). The effect of intervention 

  dna sedutitta ,egdelwonk desaercni puorg dna laudividni eht fo hcaorppa eht htiw rehtom eht no serdac eht nevig
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practices  mother. Individual education technique is more effective than the group with the difference of the value 
of knowledge and the attitude and the practice of the mother of higher (difference difference -0.43 ; 2 ; 1). 
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On Feb 13, 2014, Kelud volcano, in Kediri District, Indonesia, erupted. The study is intended to examine the 
effect of the eruption on health related quality of life (HRQoL) among people living in different levels of 
volcano eruption risk area. A cross sectional study was conducted in and 252 subjects were randomly selected 
through multistage cluster sampling. There was no difference in mean score of HRQoL between those living 
in the high risk area (35.93) and those living in the moderate/low risk area (35.69). Age, monthly income and 
history of chronic disease were important predictors of HRQoL in the total population as well as in each 
risk area. Increase in age was associated with a decreased HRQoL (β -1.951 ; p 0.000). Chronic disease that 
existed post eruption has significantly lower score of HRQoL (β -7.709 ; p 0.014). HRQoL among people living in 
high risk area was associated with age, income, coping, depression, decreased income, and chronic disease. 
Factors associated with HRQoL in moderate/low risk area were age, employment, monthly income and history 
of chronic disease. Approaches to improve people’s HRQol in the high risk area should involve psychological 
intervention and chronic disease prevention and control.

Keywords: health-related quality of life; disaster risk area; volcano; Indonesia; 

INTRODUCTION 

Health-Related Quality of Life (HRQoL) is defined as “individuals 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” 
(WHO 1995). In Indonesia, Pradono et al (2009) showed the number with poor HRQoL to be two times higher in 
2007 among population > 15 years than in 2003. WHO (2011) reported less than one tenth (7,6%) of the Indonesian 
population had poor HRQoL. The number would be expected to be higher among people living in disaster risk area. 
HRQoL studies post disasters are commonly conducted in both the general and elderly populations. None of them, 
to our knowledge, were conducted after a volcano eruption. Volcano eruption causes damage physically, socially 
and economically as well as increased morbidity among the affected population (Hansell et al 2006).

On February 13, 2014, Kelud Volcano erupted. Consequently, 66,139 people were evacuated and more than 10,000 
houses were damaged, 70% of them had severely (Swastanto 2014). The Hazard Index (HI) of Kediri of 189 is one of 
highest level of hazard index experienced (BNPB 2011). People living in a disaster prone area are at higher risk of a 
lower HRQoL. A study after the Wenchuan earthquake in China showed that the HRQoL was lower in the area most 
affected (Wen et al 2012). 

Ferrans Models of HRQoL identifies three factors directly affecting HRQoL, namely characteristics of individual, 
characteristics of environment and general health perception Ferrans et al 2005). In individual level, HRQoL is 
generally affected by injury, age, gender, mental health, comorbidity and individual social aspects (Polinder et al 
2010; Gallegos-Carrillo et al 2009). Many studies have confirmed the association of the aforementioned aspects with 
HRQoL in different population settings (Swastanto et al 2014; Wen et al 2012; Ferrans et al 2005). 
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This study aimed to identify HRQoL score among people living in different levels of volcano eruption risk area and to 
examine the association between HRQoL and factors affecting it among people living in volcano eruption risk area.

METHOD 

The study was conducted in Kediri District with total population was 1,603,041 (BPS 2015). A cross sectional study 
was conducted on March 2015 in four districts/kecamatan. These kecamatan were selected on the basis of that the 
area were severely affected during the February 2014 Kelud eruption (Satlak Kediri 2014). Selected subjects were 
those aged 18-65 years old and completed the interview and the questionnaire as well. With 90% power of study we 
calculated minimum sample size was 196.

The area of study (villages) was stratified according to the impact of the volcanic eruption. The categories were high 
risk area and low/moderate risk area as defined by District Disaster Management. All villages within the high risk area 
were selected (12 villages that covering 104.864 population (Satlak Kediri 2014)). Low/moderate risk villages close 
to the high risk villages were purposively selected (10 villages). Subjects were randomly selected using multistage 
cluster sampling. 

For measuring health related quality of life (HRQoL), the Indonesia Health Related Quality of Life (Ina-HRQoL) 
questionnaire was used (Rivany 2004). The questionnaire consists of ten quality of life attributes including aspects 
on mobility, private activities, common and social activities, vision, hearing, food tasting, oral communication, 
communication, pain, depression and anxiety. The score scale for each question ranged from 0 (zero) referring to 
lowest ability to perform the quality of life attribute to 3 (in 3 questions) or 4 (in 7 questions) referring to highest 
ability to perform the quality of life attribute. 

Seven socio-demographic factors were included, which were age, income, gender, education, decrease in income 
and history of chronic disease and its onset. Psychological factors consisted of psychological trauma history, coping 
strategy and depression. The data of disaster-related factors consisted of evacuation experience and damage to 
property was also collected. In assessing the association between HRQoL and its related factors, we used general 
linearized model (GLM). All statistical analysis was performed using licensed STATA ver. 9. 

Written informed consent were obtained from all subjects voluntarely agreed to participate in this study. Ethical 
clearance was obtained from the Ethical Research Committee of Faculty of Public Health (FPH), Universitas Indonesia 
(UI).

RESULTS 

Of the 252 participants, all successfully completed the interview and questionnaire. The percentage of respondents 
who came from high disaster risk area (43,2%) was lower than those from medium/low disaster risk area (56.7%). 
Total mean score of HRQoL was 35.69 (of the maximum score 37). Thus, people in this area generally had a good 
HRQoL. 

There was no difference in the HRQoL score between high risk (35.95) and moderate/low risk area (35.48) (p=0.373). 
Five of thirteen independent variables had significant different score and distribution among each risk area. Within 
high risk area, mean score of depression was higher than in people living in the moderate/low risk area (3.18 vs. 
2.45; p=0.000). The proportion of people having psychological trauma, evacuation experiences and damaged of 
property were higher among high risk area. Meanwhile socio-demographic characteristics of respondents (age, 
gender, educational level, employment) and income (current income and decreased income post eruption) did not 
differ between high and moderate/low risk areas. In addition, coping score and history of chronic disease did not 
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differ significantly among risk areas.

Within each risk area, there are different factors affecting HRQoL. However age and existence of chronic disease post 
eruption were variables affecting HRQoL in the total population as well as in each risk area. It showed that age had 
a negative association with HRQoL (Table 2). Every year increase of age was followed by decrease the HRQoL score 
by 2 points (β -1.951; p=0.000). The presence of chronic disease post eruption lowered HRQoL almost eight points (β 
-7.709; p=0.014).  

HRQoL among people living in the high risk area was associated with age, monthly income, decreased income, score 
of coping and depression, and history of chronic disease. Higher age and scores of coping and depression were 
correlated with lower score of HRQoL. The presence of decreased income and incidence of chronic disease post 
eruption was correlated with lower score of HRQoL. 

Factors affecting HRQoL in moderate/low risk area were fewer than those in high risk area. It was assciated with 
age, employment, monthly income and incidence of chronic disease. Older respondents had lower HRQoL (β -2.091; 
p=0.000). So did those who were not employed (β -8.532; p=0.000), increased in monthly income (β 0.005; p=0.035) 
and having incidence of any of chronic disease post eruption (β -10.164; p=0.010).

Table 1. 
Distribution of HRQoL score and its factors according to type of disaster risk area

Variable (n=252) High risk area Moderate and 
low risk area Total P value#

n=109(43.3%) n=143(56.7%) n=252(100%)

Score of HRQoL (mean (SD)) 35.95 (9.6) 35.48(12.6) 35.69(11.6) 0.373

Socio-demographic factors

Age (year) (mean (SD)) 45.25(12.7) 44.05(17.0) 44.57(15.3) 0.524

Gender

0.981Female 57(52.3%) 75(52.5%) 132(52.4%)

Male 52(47.7%) 68(47.5%) 120(47.6%)

Education level

0.243Moderate and high 20(18.3%) 35(24.5%) 55(21.8%)

Primary 89(81.7%) 108(75.5%) 197(78.2%)

Employment

0.051Employed 88(80.7%) 100(69.9%) 188(74.6%)

Housewife/unemployed 21(19.3%) 43(30.1%) 64(25.4%)

Income

Monthly income (Rupiah) 893,577 783,986 831,388
0.117

(mean(SD)) (1,047,662) (826,580) (928,312)

Decreased income post eruption

0.079No 73(67.0%) 110(76.9%) 183(72.6%)

Yes 36(33.0%) 33(23.1%) 69(27.4%)

Psychological factors

Score of coping (mean(SD)) 21.85(6.0) 21.75(5.4) 21.79(5.7) 0.653

Score of depression (mean(SD)) 3.18(2.2) 2.45(2.8) 2.76(2.6) 0.000*
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Psychological trauma

0.000*No 62(56.9%) 113(79.0%) 175(69.4%)

Yes 47(43.1%) 30(21.0%) 77(30.6%)

History of chronic disease

0.298
No disease 66(60.5%) 99(69.2%) 165(65.5%)

Exist post eruption 15(13.8%) 11(7.7%) 26(10.3%)

Exist prior eruption 28(25.7%) 33(23.1%) 61(24.2%)

Disaster-related factors

Evacuation experience

0.000*No 23(21.1%) 112(78.3%) 135(53.6%)

Yes 86(78.9%) 31(21.7%) 117(46.4%)

Property damaged

0.000*No damaged 1(0.9%) 39(27.3%) 40(15.9%)

Damaged 108(99.1%) 104(72.7%) 212(84.1%)
# = For continuous data using Mann Whitney-U test (except for Age, using t-test); 

  For categorical data using chi-square

*p < 0.05

Table 2. 
Final model of factors affecting health related quality of life  according to level of risk area

Variables

High risk area Moderate/low risk 
area Total

n=109(43.3%) n=143(56.7%) n=252(100%)

B SE p B SE p B SE p

Socio-demographic factors

Age (year) -1.459 0.846 0.003 -2.091 0.801 0.000 -1.951 0.702 0.000

Employment

Employed
-2.164 4.645 ns -9.634 4.778 Ref 

0.000 -8.532 4.069 Ref 
0.000Housewife/unemployed

Income

Monthly income 0.004 0.003 0.038 0.005 0.003 0.034 0.005 0.003 0.001

Decreased income post eruption

No
-6.719 4.235 Ref 

0.012 4.268 5.024 Ref ns 2.859 4.045 Ref ns
Yes

Psychological factors

Score of coping -2.090 1.206 0.003 -1.383 1.412 ns -1.896 1.140 0.006

Score of depression -3.231 1.967 0.007 -2.483 1.956 ns -2.740 1.677 0.008

History of chronic disease

Never -7.212 5.027 Ref 
0.040 - 6.314 Ref

0.010 -7.709 4.942 Ref 
0.015

Exist post disaster -5.552 4.492 ns 10.164 5.166 ns -5.635 4.230 ns

Exist prior disaster -6.289
ns = not significance for p < 0.05 (by general linear model)
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DISCUSSION

A year after the disaster, HRQoL score of people in the volcano high risk area were relatively similar with those living 
in the moderate/low risk area. A different result was found 3 years after the Wenchuan earthquake, which both 
physical and mental component scores were significantly lower in hard hit area compared with less hit area (Wen 
et al 2012). 

The aforementioned result might be caused by the time of observation, which was a year after the eruption. 
According to the qualitative study conducted with the communities and heads of village, three months after the 
disaster they had bounced back to their normal life as before the eruption. At the time of this study, most were 
already back to work, even in the severely damaged agricultural sector. It also implies that people in this area were 
considerably resilience regardless of the level of risk area.

Observations were made one year after the disaster by Ardalan et al (2011) and Papanikolaou et al (2012). Meanwhile 
Sudaryo et al (2012) and Wang et al (2000) assessed HRQoL within 6 and 9 months, respectively, of a disaster. Those 
studies concluded that disaster impact to HRQoL was both short and long term. To date, there is no consensus on 
the appropriate time after a disaster to observe HRQoL. 

In addition to, the small number of reported eruption-related injuries (1.8%) also contributed to preventing 
deterioration of people’s HRQoL. This is considered as the success of eruption prevention and mitigation program. 
In the months prior to the eruption people were having evacuation simulation and authorities had prepared the 
Standard Operational Procedure (SOP) of evacuation. Days before the eruption, coordination among eruption-related 
local authorities was intensified. As a result, the elderly and children had been evacuated before the eruption. 

HRQoL is an individual’s subjective assessment of their life circumstances (Skevington et al 2004). The high score 
within this population showed they had a good quality of life. This may be related to the Javanese characteristic 
known as Narimo ing pandum. It means that people have resignation to all provisions of God. Their belief is that 
their life course is already determined, they only undergo what they think they should do, so they are not ambitious. 
Disaster is fully considered as faith. This characteristic was also found during post Sleman (another Javanese area) 
earthquake 2008 that showed high median score of HRQoL (72.69 of 100) (Nurhasanah 2008). 

In this study HRQoL is negatively correlated with age of respondents. Those of older age have lower HRQoL scores, 
similar to the results of Wen et al (2012) after the Wenchuan earthquake and within normal circumstances (Pradono 
et al 2009). Variable of age is a demographic characteristic reflects the ageing process and individual experiences 
regarding both risk and preventive factors, and social processes that influence an individual life course (Byles dan 
Tavener 2015). 

People living in an area at high risk of volcano eruption should have a good coping skill in order to improve their 
HRQoL. Garcia (2010) depicted coping as individual cognitive effort and behaviors to control and cope with stress. 
It is not considered as individual characteristic, the emphasis is on a process. Coping is implemented through 
expression of positive emotion such as positive thinking and focused problem solving (Tugade et al 2004). In coping 
assessment, Wahl et al (1999) employed confrontative coping and normalizing/optimistic coping and its combination 
as well. The latter type of coping was significantly negative correlated with HRQoL score. A similar result was found 
in this study. According to the qualitative study, people in the area surrounding Kelud Volcano has a positive coping 
ability as shown by their ability to face the disaster. People considered Kelud eruption as a gift, since, based on their 
experience, after the eruption fertility of the land increased. They are grateful for whatever happens.

Depression score among people living in high risk area was significantly higher than in those living in the low/
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moderate risk area. This result supports findings of study in Northen China nine months post earthquake disaster 
(Wang et al 2000). According to the qualitative study of dwellers in the Kelud area, the main impact of the eruption 
was economic and this led to depression. This  is one of important predictor of HRQoL in this population. 

This study revealed that incidence of chronic disease was significantly correlated with score of HRQoL. Similarly, a 
study in Germany showed that the presence of only one chronic disease is enough to lower the score of HRQoL. 
According to CDC (2003) chronic diseases affect a person’s ability to perform daily activities, including work. Other 
negative effects include treatment of chronic disease itself, particularly related with cost and side effects of 
medication, affordability of care, access to good care and caregiver and family issues. 

CONCLUSION 

A year post Kelud Volcano eruption, HRQoL score of people living in high risk area was slightly lower than those in 
moderate/low risk area. This study revealed that the approach to improving people’s HRQoL post eruption should be 
different in high risk and moderate/low risk area. Among those who are living in high risk area, intervention should 
involve psychological aspects to improve coping and prevent depression. A program of psychological intervention 
could be integrated with chronic disease control and prevention. Community empowerment, particularly for the 
elderly and unemployed person/housewife, need to be amplified in moderate/low risk area. 
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Hypertensive crisis (HC) in an important and common event in emergency unit, although the incidence is 
only 1%. HC comprises of hypertensive emergency (HE) and hypertensive urgency (HU) based on the presence 
or abscence of target organ damage. Data on epidemiological and clinical profile and also management of 
these patients admitted to the emergency unit are limited. This study aimed to describe the epidemiology, 
clinical profile and management at emergency unit of General Hospital in Tangerang, Banten, Indonesia. This 
retrospective descriptive study was based on medical records from January 2014 until December 2015. Data 
collected were age, sex, history of hypertension, symptoms and signs, systolic and diastolic blood pressure, 
mean arterial pressure, target organ damage in HE patients, drugs used and duration to achieve the blood 
pressure target. Chi-square test or Fischer’s exact test was used to compare categorical variables, Student’s 
t-test or Mann Whitney test was used for quantitative variables. Out of 20,435 patients admitted to emergency 
unit in the study period, HC frequency was 0.03%; 41.94% HE and 58.06% HU. The largest age group of HE was 
51-60 years and HU was 41-50 years. History of hypertension in HE compared to HU patient was 84.62% vs. 
94.44%. The mean systolic blood pressure in HE compared to HU was 219.69 [20.99] mmHg vs. 203.92 [22.65]
mmHg; p=0.0035. The most prevalent target organ damage was brain. Approximately 42.86% patients treated 
with combination of intravenous and oral drugs reached the target blood pressure in 1 hour. Hypertensive 
emergency patients were older with higher frequency of unknown history of hypertension and higher systolic 
blood pressure compared to hypertensive urgency. The combination of intravenous and oral drugs seemed to 
be the most effective in achieving target blood pressure.

Keywords: hypertensive crisis, hypertensive emergency, hypertensive urgency.

INTRODUCTION 

Hypertension is a major independent risk factor for coronary artery disease, stroke, heart failure, and renal failure, 
and involves more than 1 billion of persons worldwide.1,2 While international guidelines for chronic hypertension are 
well established, there are only a few guidelines for acute severe elevation in blood pressure, known as hypertensive 
crisis (HC).3 Although the incidence is only 1%, HC is an important and common event in emergency unit. HC 
comprises of hypertensive emergency (HE) and hypertensive urgency (HU) based on the presence or absence of 
target organ damage, respectively.2,4 HE is a life-threatening condition because of damage to the target organs, 
such as neurological, renal, cardiovascular, microangiopathic and obstetric organs.5 HE target organ damages 
include hypertensive encephalopathy, hypertensive acute left ventricular relaxation associated with acute coronary 
syndrome, acute aortic dissection, hemorrhagic and ischemic strokes, and severe pre-eclampsia or eclampsia.5 

HU is a condition of severe elevation in blood pressure without progressive organ damage. The most common 
symptoms are headache, dyspnea, nausea, vomiting, epistaxis, and anxiety.5 

Correct diagnosis between HE and HU is very crucial because appropriate management can limit morbidity 
and mortality of HE and HU patients.5 Patients with HC in different countries and different areas have their own 
characteristics. The facilities and resources in emergency unit of different hospitals also differ. Epidemiological 
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data, clinical data and also management of HC patients admitted to the emergency unit are limited, in spite of their 
importance from a public health perspective.6-10 This study aimed to describe the epidemiology, clinical profile and 
management at emergency unit of General Hospital in Tangerang, Banten, Indonesia.

METHOD 

The design of this study is a retrospective descriptive based on medical records of hypertensive crisis patients 
admitted to emergency unit of Siloam General Hospital in Tangerang, Banten, Indonesia from January 2014 until 
December 2015. This general hospital served as secondary level referral for patients in Tangerang District and as the 
teaching hospital for Faculty of Medicine, Pelita Harapan University. 

Hypertensive crisis patients were defined as patients with systolic blood pressure above 180 mmHg and/or 
diastolic blood pressure above 120 mmHg. Patients with hypertensive crisis were further classified as hypertensive 
emergencies or urgencies based on the presence or absence of acute and progressive target organ damage, such 
as stroke (haemorrhagic or non hemorrhagic), acute pulmonary edema, acute aortic dissection, acute coronary 
syndrome, and acute kidney injury.5,11 Stroke was defined by neurological symptoms and signs (paresthesia or 
paresis, aphasia, hemianopsia,disphagia, or vertigo) lasting more than 24 hours and by the findings of ischemic 
or hemorrhagic area on brain computed tomography (CT) or magnetic resonance imaging (MRI) scan.12,13 Acute 
coronary syndrome consists of the ST elevation myocardial infarction (STEMI), non-ST elevation myocardial 
infarction (NSTEMI) and unstable angina pectoris (UAP). STEMI is defined as ST segment elevations of more than 
0.1 mV in two corresponding leads in electrocardiography and elevated cardiac enzymes), NSTEMI is defined as 
ST segment depression or prominent T wave inversion in electrocardiography and elevated cardiac enzymes, and 
UAP is defined as ST segment depression or prominent T wave inversion in electrocardiography with no elevated 
cardiac enzymes.14,15 Acute pulmonary edema was defined by symptoms and signs of left heart failure which were a 
sudden onset of extreme breathlessness, anxiety, feelings of drowning and profuse diaphoresis, confirmed by chest 
radiograph. Left heart failure was confirmed using standard echocardiography examination.16 Acute kidney injury 
was defined as increased serum creatinine level by at least 0.3 mg/dl in 48 hours or rise to at least 1.5-fold from 
baseline within 7 days.17   

Data collected from medical records were age, sex, history of hypertension, symptoms and signs, systolic and 
diastolic blood pressure, mean arterial pressure, target organ damage in hypertensive emergency patients, drugs 
used and duration to achieve the blood pressure target. In the emergency unit, blood pressure was measured 
three times using a mercury sphygmomanometer. The blood pressure value was the average after three consecutive 
measurements taken 1 minute apart. Exclusion criteria of this study was eclampsia and pre-eclampsia patients as 
they were referred to the maternity unit without passing through the emergency unit. Chi-square test or Fischer’s 
exact test was used to compare categorical variables, Student’s t-test or Mann Whitney test was used to compare 
quantitative variables. Results are shown as mean and standard deviation (SD) for quantitative variables and 
frequencies for categorical variables. A p value < 0.05 was considered to be statistically significant. Data analyses 
were performed using the Statistical Package for the Social Sciences (SPSS) program, version 20.0. This study was 
approved by the ethic committee of local hospital.
 
RESULTS 

There were 20,435 patients admitted to emergency unit in the study period, 62 (0.03%) patients were diagnosed of 
hypertensive crisis (HC). From the HC patiens, the hypertensive emergency (HE) and hypertensive urgency (HU) were 
26 (41.94%) and 36 (58.06%) respectively. Mean age did not differ between HE and HU patients, 52.84 (12.78) year vs. 
53.58 (12.23) year; p=0.5905. The largest age group of HE was 51-60 years (34.62%) compared to HU which was 41-50 
years (36.11%). In the HE and HU group there were more female compared to male (57.69% and 66.67%; p=0.470). 
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History of hypertension in HE compared to HU patient was 84.62% vs. 94.44% (p=0.196). Hemiparese and dyspneu 
were the most prevalent symptoms in HE (46.15% and 30.77%, respectively), while nausea and headache were the 
most prevalent symptoms in HU (33.33% and 30.56%, respectively). The mean systolic and diastolic blood pressure 
in HE were higher compared to HU (219.69 [20.99] mmHg vs. 203.92 [22.65]mmHg; p=0.0035 and 119.31 [23.57] mmHg 
vs. 115.97 [20.15] mmHg; p=0.2749). Other epidemiological and clinical profile of HC patients were described in table 1. 

Table 1. 
Epidemiological and clinical profile of patients admitted with hypertensive emergency and hypertensive urgency

HE (n=26) HU (n=36) p

n (%) n (%)

Age (years) (mean[SD]) 52.84 [12.78] 53.58 [12.23] 0.5905

Age group

< 40 4 (11.54) 4 (11.11)

41 – 50 5 (19.23) 13 (36.11)

51 – 60 9 (34.62) 12 (33.33) 0.514

61 – 70 5 (19.23) 5 (13.89)

>70 4 (15.38) 2 (5.56)

Female 15 (57.69) 24 (66.67) 0.470

History of hypertension 22 (84.62) 34 (94.44) 0.196

Symptoms and signs

Headache 7 (26.92) 11 (30.56) 0.756

Dizziness* 1 (3.85) 8 (22.22) 0.043

Dyspnea 8 (30.77) 6 (16.67) 0.190

Chest pain 3 (11.54) 4 (11.11) 0.958

Palpitation 0 (0.00) 1 (2.78) 0.392

Nausea 5 (19.23) 12 (33.33) 0.219

Epistaxis 1 (3.85) 2 (5.56) 0.757

Convulsion 1 (3.85) 1 (2.78) 0.814

Decreased consciousness 2 (7.69) 4 (11.11) 0.653

Hemiparese* 12 (46.15) 0 (0.00) 0.000

Decreased urination 1 (3.85) 4 (11.11) 0.300

Blood pressure

Systolic (mmHg) (mean[SD])* 219.69 [20.99] 203.92 [22.65] 0.0035

Diastolic (mmHg) (mean[SD]) 119.31 [23.57] 115.97 [20.15] 0.2749

MAP (mmHg) (mean[SD]) 150.91 [18.37] 146.63 ]17.34] 0.1768
HC: hypertensive crisis, HE: hypertensive emergency, HU: hypertensive urgency, MAP: mean arterial pressure

The most prevalent target organ was brain (57.69%). Table 2 showed the distribution of target organ damage in 
HE patients. In the HE and HU patients, the most used intravenous drug was nicardipine (38.46% and 16.67%, 
respectively), and oral drug was amlodipine (46.15% and 58.33%, respectively). Drugs used to treat HE and HU 
patients were described in table 3.
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Table 2.
Distribution of target organ damage in patients admitted with hypertensive emergency

Organ n (%)

Acute kidney injury 8 (30.77)

Hemorrhagic stroke 6 (23.08)

Non hemorrhagic stroke 9 (34.61)

Acute pulmonary edema 2 (7.69)

Acute coronary syndrome 1 (3.85)

Table 3. 
Drugs used to treat patients admitted with hypertensive emergency and hypertensive urgency

Drugs
HE (n=26) HU (n=36)

n (%) n (%)

Intravenous

Nicardipine     10 (38.46) 6 (16.67)

Diltiazem  1 (3.85) 0 (0.00)

Furosemide   6 (23.08) 2 (5.56)

Nitroglyserine          3 (11.54) 0 (0.00)

Oral

Nifedipine 1 (3.85) 0 (0.00)

Amlodipine    12 (46.15) 21 (58.33)

Bisoprolol 1 (3.85) 2 (5.56)

Clonidine 2 (7.69) 1 (2.78)

Captopril   6 (23.08) 14 (38.89)

Ramipril      0 (0.00) 1 (2.78)

Valsartan 0 (0.00) 1 (2.78)

Candesartan   2 (7.69) 1 (2.78)

Isosorbid dinitrate 3 (11.54) 5 (13.89)

Table 4 showed the drugs used in each target organ damage in HE patients. Nicardipine was used in all HE patients but 
acute coronary syndrome. Only in hemorrhagic stroke, other intravenous drugs were used quite often. Amlodipine 
was also used in all HE patients but acute coronary syndrome, captopril was used in all HE patients. Among HE 
patients, drugs were given via oral route in 46.15% patients, while intravenous and combination of intravenous and 
oral route were given each in 26.92% patients.

Table 4. 
Drugs used to treat patients admitted with hypertensive emergency according to target organ damage

Drugs
Acute kidney injury Hemorrhagic 

stroke
Non hemorrhagic 

stroke
Acute pulmonary 

edema
Acute coronary 

syndrome

n (%) n (%) n (%) n (%) n (%)

Intravenous

Nicardipine     1 4 (36.36) 4 (80.00) 1 (50.00) 0 (0.00)

Diltiazem  0 (0.00) 1 (9.09) 0 (0.00) 0 (0.00) 0 (0.00)

Furosemide   0 (0.00) 4 (36.36) 1 (20.00) 1 (50.00) 0 (0.00)

Nitroglyserine          0 (0.00) 2 (18.18) 0 (0.00) 0 (0.00) 1 (100.00)
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Oral

Nifedipine 0 (0.00) 1 (20.00) 0 (0.00) 0 (0.00) 0 (0.00)

Amlodipine    4 (66.67) 3 (60.00) 4 (40.00) 1 (33.33) 0 (0.00)

Bisoprolol 0 (0.00) 0 (0.00) 1 (10.00) 0 (0.00) 0 (0.00)

Clonidine 0 (0.00) 0 (0.00) 0 (0.00) 1 (33.33) 1 (33.33)

Captopril   2 (33.33) 1 (20.00) 1 (10.00) 1 (33.33) 1 (25.00)

Ramipril      0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

Valsartan 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

Candesartan   0 (0.00) 0 (0.00) 2 (20.00) 0 (0.00) 0 (0.00)

Isosorbid dinitrate 0 (0.00) 0 (0.00) 2 (20.00) 0 (0.00) 1 (33.33)

HE patients with acute kidney injury and non hemorrhagic stroke, most patients were given drugs via oral route (50% 
and 55.56%, respectively). Route of drugs administration were shown in table 5. The combination of intravenous and 
oral drugs resulted higher proportion of patient that reached the MAP target in 1 hour compared to patients treated 
with intravenous and oral drugs (42.86% vs. 14.29% vs. 16.67%). The proportions were shown in table 6. 

Table 5. 
Route of administration of drugs used to treat patients admitted with hypertensive emergency according to 

target organ damage

Target organ damage
  IV + oral IV Oral

P Value
n (%) n (%) n (%)

Acute kidney injury 2 (28.57) 2 (37.50) 4 (27.27) 0.966

Hemorrhagic stroke 2 (28.57) 2 (37.50) 2 (54.55) 0.758

Non hemorrhagic stroke 1 (14.29) 3 (25.00) 5 (40.00) 0.416

Acute pulmonary edema 1 (14.29) 0 (0.00) 1 (0.00) 0.601

Acute coronary syndrome 1 (14.29) 0 (0.00) 0 (0.00) 0.244

Total 7 (100.00) 7 (100.00) 12 (100.00)

Table 6. 
Proportion of patients admitted with hypertensive emergency that achieved mean arterial pressure target  

according to the methods of administration of antihypertensive drugs

Duration to 
achieve MAP 
target

  IV + oral IV Oral
Total (%) p

n (%) n (%) n (%)

1 hour 3 (42.86) 1 (14.29) 2 (16.67) 6 (23.08) 0.4501

3 hour 5 (71.43) 3 (42.86) 6 (50.00) 14 (53.85) 0.1965

6 hour 6 (85.71) 5 (71.43) 7 (66.67) 18 (69.23) 0.4401

Total 7 (100.00) 7 (100.00) 12 (100.00) 26 (100.00)

DISCUSSION

Sixty two (0.03%) out of 20,435 patients admitted to emergency unit were diagnosed of HC, which comprised of 26 
(41.94%) HE and 36 (58.06%) HU. The frequency of HC in this study was similar to study in Italy (0.03%)18, but it was 
lower than other studies in Brazil (0.45%)19, Italy (3.00%),20, or Mexico (5.08%).21  The studies were done in different 
settings, such as multicenter at 10 emergency unit18, emergency unit of a university hospital19, emergency unit of 
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a general hospital20, and a coronary care unit.21 The proportions of HE and HU in this study was 41.94% and 58.06%, 
respectively. This result was different from other studies which found proportion of HE and HU of 23.53% vs. 76.47%18, 
24% vs. 76%20, 16.47% vs. 83.53%22, 76.6% vs. 23.4%21, 63.8% vs. 36.2%.19 The age group of HE patients was higher than 
HU patients in this study (51-60 years vs. 41-50 years) although the mean age of HE and HU patients in this study 
did not differ.  This result was also different from other studies that found same age in HE and HU patients18, older 
age in HE patients19,20 or older in HU patients21. This study found that in HE and HU group, female gender was more 
frequent, similar to other studies18,20,22, but differ to other study that found more frequent male gender.21 Different 
countries and different settings of the studies would be the explanation of different epidemiological profile. The 
different prevalence of hypertension in general population of each country would also impact the frequency of HC 
as its complication and its proportion. History of hypertension in HE and HU patients in this study was 84.62% and 
94.44%, respectively, similar to other studies.19 Patients with HC often were patients with chronic hypertension who 
are either noncompliant or inadequately treated.21 The economic and education level of many older patients in 
developing countries such as Indonesia might hinder them from being diagnosed of hypertension and getting the 
proper treatment.  This could be the reason that more of these older patients did not have history of hypertension 
and thus more of them suffer from HE compared to HU. 

Hemiparese and dyspneu were the most prevalent symptoms in HE, while nausea and headache were the most 
prevalent symptoms in HU in this study. These findings were similar to other studies18-21 and also correlated with 
the target organ damage in this study. The mean systolic blood pressure in HE were higher compared to HU (219.69 
[20.99] mmHg vs. 203.92 [22.65]mmHg; p=0.0035. This result were in contrast with other studies that found lower 
mean systolic blood pressure in HE compared to HU patients even though not significant statistically.18,19,21 The mean 
diastolic blood pressure in this study was similar to other studies. The most prevalent target organ damage was brain 
(57.69%) comprised of non hemorrhagic stroke and hemorrhagic stroke (34.61% and 23.08%, respectively), followed 
by acute kidney injury (30.77%). A study found the organs affected were cardiovascular (59.1%) and neurological 
(40.5%).19 Other study found cardiovascular organ as the major target organ damage in HE (91%).21 However other 
study found acute kidney injury (41.30%), myocardial infarction (28.80%), and pulmonary edema (18.26%) as the 
most common target organ.23 The target organ damage frequency were different between studies according to the 
countries, characteristics of patients attending the hospitals. 

The most used intravenous drug in HE was nicardipine, which was according to studies that have recommended 
the use intravenous nicardipine for HE.24,25 A study recommend the use of intravenous drugs i.e. labetalol, sodium 
nitroprusside, nicardipine, nitrates and furosemide for HE patients, infused and titrated to promptly but gradually 
reach the target blood pressure.26 Furosemide was also used in this study to the lesser extend. The use of nitrate 
for management of HE in one patient with cardiovascular target organ damage is not completely according to the 
recommendations, but rather for the cardiac indication. Other intravenous drugs such as labetalol and sodium 
nitroprusside were not used because of the unavailability of the drug at the hospital. Another study stated that 
treatment of HE depends on the type of associated target organ damage, mostly to decrease blood pressure 25% 
during the first hours, and proceed cautiously thereafter. Drugs to be used, initially intravenously and subsequently 
orally. The study stated that all suggestions concerning HC therapy, except for acute stroke, were based on experience 
because of the lack of any randomized clinical trial comparing aggressive against conservative lowering of blood 
pressure, and the decision on how to proceed should be individualized.26 Amlodipine as the most used oral drug, 
along with nifedipine, bisoprolol, captopril, candesartan and clonidine were used for HE patients. The use of oral 
drugs instead of intravenous drugs might be justified, as long as the target blood pressure was achieved or the 
organ damage did not worsen. Amlodipine, bisoprolol, captopril, ramipril, valsartan, candesartan and clonidine 
were used for HU patients. A study recommended oral labetalol, beta blockers, diuretics, ACE inhibitors, and calcium 
channel blockers for HU patients.11,25 A study highlighted that the inappropriate use of intravenous drugs in up to 
60% of HU patients was potentially dangerous.27 The use of intravenous drugs for HU patients in this study was 
22.22%. Hence, the use of oral antihypertensives for HU in this study was in accordance with the recommendations.
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Approximately 46.15% of HE patients was treated using oral drugs, 26.93% of patients each treated using intravenous 
drugs and combination of intravenous and oral drugs. The use of intravenous combined with oral drugs was also 
in accordance with the recommendation.26 Considering the proportion of HE patients that achieved target blood 
pressure in 1, 3 , and 6 hours, the combination of intravenous and oral drugs seemed to be most effective, although 
no significant statistically. Approximately 42.86% patients treated with combination of intravenous and oral drugs 
reached the target blood pressure in 1 hour compared to 14.29% with intravenous and 16.67% with oral drugs. 

This was the first study from this region to describe the epidemiology, clinical profile and management at emergency 
unit of a general hospital. However there were limitations in this study. It has a limited external validity as the 
samples of this study were patients of secondary level referral hospital, that was not representative for an entire 
population. Patients’ compliance to the antihypertensive drugs was not taken into consideration. The retrospective 
descriptive design based on medical records could not give a strong cause and effect association. Retinopathy were 
not examined and reported in all patients.

CONCLUSION 

Patients with hypertensive emergency were older, had higher frequency of unknown history of hypertension and 
higher systolic blood pressure compared with hypertensive urgency. The neurological target organ damage was the 
most prevalent in hypertensive emergency. The combination of intravenous and oral drugs seemed to be the most 
effective in achieving target blood pressure.
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Introduction: Smoking Cessation Counseling Clinic at Respira Pulmonary Hospital of Yogyakarta is a health 
service that helps smokers to quit smoking. But smokers who visit there were still low, that is 27 (17,4 %) patients 
out of 155 patients targeted.The purpuse of this research was to explore the implementation of smoking 
cessation clinic at Respira Pulmonary Hospital of Yogyakarta. Method: This research is qualitative research 
with case study design. The participants consist of 4 people (3 counselors and 1 patient). Data are collected 
through interview, observation and documentation. The data are verified by using credibility, transferability, 
dependability and confirmability and It used tematic content analysis. Result: Smoking Cessation Counseling 
Clinic is outpatient counseling in Respira pulmonary hospital of Yogyakarta. Human resources were consisted 
of 4 people and they responsibel for 5A (ask, advice, assess, assist, arrange) as well as follow the training. 
The funding came from local government budget of Yogyakarta. It used  individual counseling method and 
follow up system. The division of task was based on scheduling system. The coordination system is done 
by phone. The supervision is conducted by sharing and discussion. History and current status of patients 
are listed and reported on the evaluation meeting. Internal barriers occur in the input (human resources, 

  :noisulcnoC .stneitap eht fo edutitta eht morf emoc sreirrab lanretxe elihw ,ssecorp gnilesnuoc dna )lairetam
  sreirab  erew  ereht  esuaceb ylreporp  detnemelpmi  eb  ton  dluoc  cinilc  gnilesnuoc  noitassec  gnikomS

from    internal  and  external  organization  so  It  is  required replanning and developing new method  to 
increase patients visit.

Keywords: Smoking cessation counseling clinic, input, process, barriers

INTRODUCTION 

There were mostly 70-80% of smokers want to quit smoking but only 3% of smokers who successfully to quit without 
help from others within 6 months (WHO, 2011). Smoking cessation counseling clinic performed by the ministry of 
health (MoH) to address the problem of smoking. This clinics help smokers to quit smoking. Indonesia was ranked 
third by the largest number of smokers in the world after china and india  (WHO, 2008). Smoking tobacco have been 
killed 6 million / year world population, 5 million smokers and ex-smokers and passive smokers 600,000. If not 
controlled, tobacco will kill 8 million / year in 2030. There was one person who had died from tobacco every 6 seconds. 
Smoking kills more than aids, drugs, accidents and suicide killings (BP4).. In 2013, the highest percentage of former 
smokers were in yogyakarta special region (9.1%), (Riskesdas, 2013). It established smoking cessation counseling 
clinic in 2004 at BP4 Yogyakarta (Respira Lung Hospital). From the research of QTI (Quit Tobacco Indonesia), 96% of 
patients smoked every day, 77% of  TB patients were still smoking before diagnosis of TB, after a diagnosis of TB by 
99% of patients never quit, and 1% tried to reduce smoking. A total of 81% managed to stop the intensive phase of 
treatment, 8% successfully quit but relapsed and smoke again, and 10% have tried to quit smoking but returned to 
normal, (Drajat, 2012). Thus it could be seen that smokers need help to quit smoking in order to maintain the status 
quit smoking so do not smoke again. 

Based on preliminary studies in Resapira Lung Hospital noted that the number of patient visits to smoking 
cessation counseling did not merried on target. In 2015, registered 27 people who do counseling while achieving 
targeted counseling visit 155 people. Based on the problems, the researchers want to evaluate the implementation 
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of smoking cessation counseling clinic at Respira Lung Hospital. This study had explored the implementation of 
smoking cessation counseling clinic which included input, process and its bariers.

METHOD 

This research used a qualitative method with case study design. The cases study was a smoking cessation 
counseling program. Informants consisted of a counselor, and  unit responsible for counseling patients to quit 
smoking. Data were collected through interviews, observation and documentation. The validity of this research is 
conducted through credibility test using triangulation technique which consists of an interview to the participants, 
observation and documentation of clinical smoking cessation counseling. Transferability test by thick description, 
outlining in detail, clearly and systematically so this research could be trusted. Dependability test used a auditor 
who audited the overall activities of researchers, began to formulate the problem to analyze and summarize the 
results. Confirmability test by performing the audit process from the beginning to the end of writing the study. 
Analysis of the data in this study starting from the transcript of the interview,  observations and documentation 
then  doing coding, category, data reduction and display data.
 
RESULTS 

Smoking cessation counseling clinic was apart of health promotion program in hospital through individual 
counseling and It was an outpatient care. It has a room that was used interchangeably.  Some reasons for the low 
achievement of the patient to this clinic namely low interest of patients, patients who present with compulsion, 
patients forget, lack of motivation, type of service only sharing,lack of time from the phisycian to service patients, 
lack of communication between counselors and doctors, double duty for counselor.

  deyevnoc  snoitagilbo dna seitud riehT .rotacude htlaeh sa elpoep 4 sah cinilc gnilesnuoc noitassec gnikoms ehT
information about the dangers of smoking, developed leaflet and booklet, delivered information periodic, explored 

  rolesnuoc ,yrammus nI .stneitap fo roivaheb gniyfidom dna  gnikoms tuoba egdelwonk ,stibah gnikoms eht tuoba
duties were doing  5A (ask, advice, assess, assist, arrange). Counselors of smoking cessation counseling is a Bachelor 
of Public Health and having competence by attending various training including TOT (training of trainers), MOT 
(Management of training), counselors training  by QTI (Quit Tobacco Indonesia) and the Health Department. Smoking 
cessation counseling clinic funding came from the Regional Budget. The budget is used for the manufacture of 
leaflets, booklets, stickers, bulletins, equipment procurement of health promotion unit, talk shows, and payment 
operations. Compensation obtained in accordance with the counselors functional allowances pursuant to 
Presidential Decree of the Republic of Indonesia Number 54 years 2007 and if he visit patients he was facilitated 
transportation and provived consumption.

Counseling room is located in front of the pharmacy, the room joined with other counseling. There were a laptop, 
booklets, leaflets, telephone, AC (air conditioner), posters, chairs, tables, lamps at the room. Supporting tools such 
as oximetry contained in the physiotherapy unit. The method used in the implementation of smoking cessation 
counseling clinic was individual counseling with supporting media such as leaflets, booklets, posters, flip charts, 
videos. System of follow-up was also conducted to determine the progress, successes and obstacles of patients 
to quit smoking. Chronology of smoking cessation counseling procedure starting from registration, diagnosa by 
a physician, then physician would refer patients for counseling, if necessary before the patient rogthen checks, 
cashier and the last waiting for drug.  Patients who come generally new patients, men with age above 18 years.

The division of tasks between the counselor according to a schedule made each month. Coordination between 
counselor and other units carried through via telephone while in the control health promotion unit at hospital 
done discussion and sharing among responsible together with the counselor. The recording was made in the book 
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of smoking cessation counseling to know the biographical data of the patient, patient’s smoking history, smoking 
behavior of patients, and patient complaints, then recording was reported at the evaluation meeting predetermined.
Activities undertaken by the counselor not merely smoking cessation counseling but they also has duties and other 
obligations such as training, service unit and customer information. Beside that they also make health messages, 
creating banners, and do counseling on the radio.

Barriers of Implementation of Smoking Cessation Counseling

There are various barriers on the implementation of smoking cessation counseling clinic include internal barriers 
that consists of man, material and process. Lack of training undertaken by the counselor, the counselor double 
duty, not the maximum presence of a counselor in the room smoking cessation counseling, and can not  follow up 
patients because of a pile of tasks. Infrastructures is being  a problem in the implementation of smoking cessation 
counseling clinic, limited of land led to the room wes small and uncomfortable so the arrangement of the room still 
looks formal and not ideal, beside that the room was still joined with other counseling.

Lack of attention on smoking cessation counseling clinic, not maximal coordination between counselors and doctors 
did not maximal, as well as the language used for elderly patients. Moreover, the external barriers  also found 
through the patient’s attitude. Less interest in patient counseling, patients  have not intention to quit smoking. 
These barriers should be addressed by replanning. Some planning to reduce challenge by improving  follow up 
system to patients, improving coordination with the doctor, making a questionnaire about the services provider, 
improving facilities and making comfortable room, marching on smoking cessation, as well as increasing promotion 
through radio, banners and advertising.

DISCUSSION

Some things need to be done to establish smoking cessation counseling i.e. service methods by individual 
counseling, group counseling, information dissemination and telephone contact to remember the visit schedule. 
Furthermore, supervision or monitoring  the implementation of smoking cessation counseling in order to evaluate 
the effectiveness of smoking cessation services. The development of smoking cessation counseling clinics consist of 
2 types namely cessation clinic that integrates with other health services or as a service itself, (Muhammadiyah, 2011).
Working procedures smoking cessation counseling clinic was providing information about the negative effects of 
smoking, motivat ing patients, maintaining patient in  smoking cessation status, and giving information on quitting 
smoking. Implementation of smoking cessation counseling training should be motivator training and training to 
become a counselor, training for staff about the dangers of smoking, and training working group (Muhammadiyah, 
2011). Base on research, smoking cessation counselor have been attended training  about the dangers of smoking 
and doctors have attended motivator training (training for trainer) that  from QTI dan health departement. Conversely 
there was no follow up from results of the TOT training for counselors.

Budget was an important instrument in the management of a program because it was part of the management 
function. In public sector organizations, including the government if a program does not have a budget for 
operational costs, the activities of the program will not run properly (Susanti, 2015). Health promotion media can be 
used as a tool to disseminate, because it can facilitate the delivery of information to the target. Type of media that 
were used such as leaflets, posters, and brochures (Susanti, 2015). The growth of internet users in indonesia have 
increased steadily and it is an opportunity for health service to improve service coverage in a wide range with high 
efficiency. Smoking cessation counseling intend to help others finding alternative solutions and solving problems, 
to quit smoking. Therefore, it is necessary to create a software in aid that can be used to support the “smoke-free”. 
Tangible form that can be implemented by utilizing a virtual counseling at the stop smoking clinic (Nurjannah & 
Rahmawati, 2011).
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Moreover, smoking cessation counseling methods can be implemented with a virtual counseling, making it easier 
for patients and they should not go to the hospital.  Patients could do counseling wherever located by online system 
counseling. It can also facilitate counselors in providing counseling services and efficient. In addition, the counselor 
can also avoid obstacles directly in the implementation of counseling. This is an alternative method of smoking 
cessation counseling to increase number of revisiting patients and maintenance status of quit smoking on patients.
As an effective implementator, a manajer health program should be able to make work schedules to coordinate 
other staff, to monitor the progress of his work itself, discipline and dedication on duty. Informal meeting aimed 
to improve the sense of community within an organization also needs to be developed. These meetings is done by 
using principles 4 where communication should be brief and concise, complete information, clearly the activities to 
be undertaken, and a clear objective (concrete). Those principles will be able to improve the flow of communication 
between the leaders with staff or with non-health sectors (Muninjaya, 2012).

Monitoring is one of the management functions in a program. Principles of surveillance carried out by the leader 
must be understood by the staff. The result can also be measured. Supervisory function is paramount fatherly 
convince management processes to achieve organizational goals done well (Muninjaya, 2012). Monitoring was 
carried out in the implementation of smoking cessation counseling clinic conducted only through evaluation 
meeting annually. Structural surveillance was conducted to evaluate the planned program what the purpose have 
been achieved. Some barriers in the implementation of smoking cessation counseling clinics (SCCC) are the main 
tasks and functions, the implementing SCCC is not clear and it is depend on one person because of double jobs. To 
overcome these barriers it must be made good planning to arrange the duties of the clerk, give confidence to some 
one whom the ability to handle SCCC, and he has a high integrity. Delegating these duties should be careful so it did 
not  cause disruption of overall employment (susanti, 2015). 

Barriers from internal organization include low staff motivation, lack of knowledge and there in no skills to 
developed the people’s participation from the staff, sterilization equipment is not available, there in no funding for 
the purchase of equipment. Barriers from the environment include the low level of public education, attitudes and 
community culture did not support (Muninjaya, 2012)

CONCLUSION 

Implementation of smoking cessation counseling clinic have not reached the target that expected because there are 
some challenges from both within the organization and outside the organization. To overcome the bariers health 
promotion unit at hospital can replan then find a new method to increase the interesting of patient to visit the 
clinic smoking cessation counseling, for example online counseling  and maximize follow up system to prevent the 
patient back smoke. Then evaluate the counseling services as well as socialization of smoking cessation counseling 
clinics through various media.
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Leading indicator is a proactive way to increase health and safety implementation in a workplace. PT X, a 
cosmetic company in Indonesia, had launched a program called “Recognition and Realignment Program” 
(RRP) as Behavior Based Safety program that was set as leading indicator.  By 2013, intervention on RRP was 
conducted. This study investigated the impact of intervention through evaluation the RRP data from June 
2010 until November 2015. It was found that the intervention showed a positive impact into RRP. Cascading 
the program to lower management level has increased the RRP achievement with r value 0.81 using biserial 
correlation test. Training more people had also significantly increase the RRP achievement with p value 
0.01 and Pearson Correlation test resulted 0.875. This study showed that increasing RRP involvement and 
ownership has significantly increased the achievement of RRP as leading indicator. 

Keywords: health and safety; employee involvement; recognition and realignment program; leading indicator

INTRODUCTION 

Appropriate and reliable measurement of the Occupational Safety and Health (OSH) performance is required for 
effective OSH management. Indicators are used for the performance measurement. Performance indicator is a 
variable that allows the verification of changes in the development intervention or show the changes from what was 
planned (Kreis Wolfgang and Bödeker 2004; OECD 2009).

There are two kinds of performance indicators in OSH management called lagging and leading indicators. Lagging 
indicators was a reactive way to measure OHS performance (Hopkins 2009), for instance calculating the number 
of incidents, absenteeism, work related illnesses, and cost of OSH accident and compensations. Since lagging 
indicators focused on measuring the outcome indicators but do not take into account corrective actions and 
monitoring program, thus lagging indicators is also called negative performance indicator.

On the other hand, leading indicators is a proactive way to measure OHS performance. It can be described as an 
effort to eliminate and control the hazard in workplace before an OHS incident occurs or risk for the hazard become 
uncontrollable (Sinelnikov, Inouye, and Kerper 2015). There are five key components in leading indicator, namely: 
simply and closely connected to outcomes, objectively and reliably measurable, interpretable by different groups 
in the same way, broadly applicable across company operations, and easily and accurately communicated (Stough 
2012).

Leading indicators is one of the most important elements of OHS management system, but unfortunately the 
implementation of leading indicator usually neglected by the companies since lagging or outcome indicators are 
easier to observe (Pawłowska 2015; Podgórski 2005). Pęciłło’s study (2012) in implementing programs for modifying 
unsafe behaviour in Polish companies by education and unsafe behavior observation stated that although improved 
level of safety culture and well-being was different in each company, higher level of safety culture and workers well-
being led to fewer cases of unsafe behavior (Pȩciłło 2012).

Leadership is a key element of developing employee’s attitudes that relate to safe or unsafe behavior in an occupation 

ISBN: 978-979-9394-43-9



200 Proceeding Book

(Sinelnikov, Inouye, and Kerper 2015). Top management’s involvement and ownership in behavior based safety (BBS) 
program through monitoring the implementation and evaluating the outcome/performance are required. Hinze, 
Thurman, and Wehle (2013) stated that commitment of top management to leading indicator programs means full 
support of the programs.

In 2012, PT X has launched a BBS program called “Recognition and Realignment Program” (RRP). In RRP, manager 
or leader are required to visit a workplace and identify at risk behavior, at risk condition and good practice. At risk 
behavior defined as risk that sourced from unsafe action from worker. At risk condition defined as risk origins from 
building, machines, or another risk that do not come from worker activity. Good practice observation come from any 
behavior or condition that already suit with existing risk control. Number of visit, identified at risk behavior, at risk 
condition, and good practices are recorded.

By 2013, intervention was applied by gathering more involvement from the worker. RRP was reset as each 
department’s leading indicators instead of organization’s indicators as previously set. This approach was proposed 
in order to cascade the ownership of RRP. Moreover, more worker involvement was introduced through provision of 
training and education. The impact of these interventions were evaluated in this study.

METHOD 

This study used a retrospective intervention method. RRP report from June 2010 until November 2015 were collected 
and analyzed. The effect of interventions which were education and cascading the program as department leading 
indicator were evaluated using Pearson statistical analysis and biserial correlation (Brown 2001). 
 
RESULTS 

Recognition and Realignment program was developed as an approach for Behavior Based Safety implementation. 
Since 2013, RRP was set as department leading indicator. More trainings were done to support this.

RRP Achievement

Number of RRP visit was increase continuously since 2010 to 2015 (Table 1 and Figure 1). By 2013, number of trained 
people was double and as consequence, the number of RRP visit also increased significantly. From 2013-2015, the 
RRP visit grew continuously.

Table 1. 
Recognition and Realignment trend June 2010-November 2015

Years ∑ of Trained People Organization/ 
Department KPI ∑ of RRP visit

2010 8 Organization 16

2011 20 Organization 48

2012 38 Organization 119

2013 58 Department 237

2014 54 Department 342

2015 58 Department 477

ISBN: 978-979-9394-43-9



201The 1st International Conference on Global Health

Figure 1. 
Trend of number of trained person and RRP visit since 2010-2015

The trend of reported at risk behavior (RB), at risk condition (RC) and good practice (GP) was observed (Figure 2). 
The number of reported RB, RC and GP increased every year. Interestingly, until 2012 the number of observation 
was dominated by at risk behavior and at risk condition. However, since 2013 more good practice observations than 
others.

Figure 2. 
Trend in observation of recognition and realignment program

Correlation analysis

Table 2 shows relation between each involvement program to RRP implementation. Relation between number of 
trained people and RRP implementation was positive, with confidence interval 95% and Pearson r value 0.875, 
means that when more people were trained, the achievement of RRP will also be increased. 
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Table 2. 
Statistical result on relation involvement programs to recognition and realignment implementation

Involvement Program Relation Test Type Result

More people trained to number of 
program implementation Pearson Correlation ( 2 Tailed) r = 0.875

Setting as leading indicator 
to number of program 

implementation
Biserial Correlation R pbi = 0.81

A positive and significant relationship between setting up the program as leading indicator in each department 
and RRP implementation was also found. With R pbi 0.81, it is interpreted that cascading the program as leading 
indicator will strongly increase the program implementation.

DISCUSSION

This research found that RRP achievement increased continuously. By 2013 when the interventions were introduced, 
the RRP achievement was even better. Employee involvement via cascading RRP program as leading indicator at 
lower management level lead to better ownership. Providing more training and education program to the employee 
has supported the achievement of RRP.  These findings are line with another study result such as in Hollnagel, Woods, 
and Leveson (2006) and Hallowell (2013) and can be used as lesson to be implemented in another organization.

CONCLUSION 

Recognition and Realignment program can be implemented as leading indicator that focused on observation of at 
risk behaviors, at risk conditions and good practices. Achievement of RRP increased as the program was set as KPI 
at lower management level and supported by training and education.
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The spreading of HIV/AIDS is undeniable. The data from Dr. H. Abdoel Moeloek Lampung Public Hospital in 
March 2016 shows that 565 HIV/AIDS patients used antiretroviral treatments, which about 240 of the patients 
are women. One of the causes of women’s susceptibility to HIV/AIDS is gender imbalance. The related factors 
are age of marriage, education, income, women’s role in decision-making in the family and information about 
HIV/AIDS. This study aimed to determine relation of indirect factors with HIV/AIDS in women at Dr. H. Abdoel 
Moeloek Lampung Public Hospital. This study used case control design with 51 respondents either case or 
control group. The case group is women with positive HIV/AIDS at Voluntary Counseling and Testing clinic 
at Dr. H. Abdoel Moeloek Lampung Public hospital. The control group is women with negative HIV/AIDS at 
Indonesian Red Cross Lampung province. The data analyze used chi square, t-test and logistic regression. 
Result of study showed women marriage in young age had risk of HIV/AIDS 4,8 higher (2,077 – 11,093). Women 
with low education had risk of HIV/AIDS 4,176 higher (95% CI 1,801 – 9,684) while women with low income had 
risk 2,22 higher (95% CI 1,004 – 4,908). Moreover, women with low role in decision-making had risk 7,517 higher 
(95% CI 3,060 – 18,464), and women with low HIV/AIDS information had risk 7,273 higher (95% CI 3,000 – 17,632). 
The most related factor is HIV/AIDS information with score Exp 3,87. Therefore, it needs to enhance the effort 
of providing information about HIV/AIDS not only in key population but also in general population.

Keywords: Indirect factor, HIV/AIDS, women

INTRODUCTION 

The number of people living with HIV/AIDS in the world continues to increase, until 2014 there are 36.9 million 
people living with HIV/AIDS, consist of 19.5 million men and 17.4 million women. Indonesia is a country that has 
increased the number of HIV/AIDS almost every year. The number of people living with HIV/AIDS up to September 
2014 was 55.799 people, including 30.001 men and 16.149 women while 9649 others are unknown. Moreover, 9799 
people die because of the virus (Infodatin, 2014).

The highest cases of HIV/AIDS in Indonesia is reported in the age group 20-29 years old with 11.438 people, 30-39 
years old with 7.553 people, 40-49 years old with 2.268 people, 50-59 years old with 628 people and older than 60 
years old with 49 people. As a concentrated epidemic, HIV/AIDS transmission in Indonesia primarily driven by key 
populations including injecting drug users, Female Sex Workers (FSWs), transgender, men sex with men (MSM). There 
are 12.717 people infected through heterosexual intercourse, 9.242 people through injecting drug user which 661 of 
them are female. In addition, the number of opportunistic infections, tuberculosis and diarrhoea, are 11.836 people 
and 7.277 people respectively (Infodatin, 2014).

Lampung, one of the provinces in Indonesia, included in the list of top 20 provinces which has the highest number of 
HIV/AIDS cases. It is reported that the number of HIV/AIDS in Lampung are 1.090 cases and 423 cases (Ditjen PP& PL 
MoH RI, 2014). According to KPA Lampung (2014), the number of people living with HIV/AIDS who was treated at the 
Dr. H. Abdoel Moeloek Lampung Public Hospital (RSUDAM) increases. In 2013 there were 134 people living with HIV/
AIDS, whereas in 2014 there was an increase of 60 patients to 194 people. In January 2015 there were an additional 
32 HIV/AIDS-positive, which 13 people are hospitalized in RSUDAM and 19 people into outpatient (Lampung Post, 
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Sunday, November 29, 2015). The data from 2004 to 2014 shows that number of people living with HIV/AIDS is 1.131 
people, while those who undergo the antiretroviral therapy until March 2016 is 565 people, consisting of 325 men 
and 240 women (Data Clinic Hospital VCT Abdul Moeloek, 2016).  

According to the MOH (2010) and Makarao (2009), women’s vulnerability to HIV/AIDS is, partly, caused by gender 
inequality. It is affecting women at greater risk of HIV/AIDS through sexual intercourse. The factors in gender-related 
of HIV/AIDS on women are age of marriage, education, income, women’s role in decision-making in the family and 
information about HIV/AIDS. 

This study aims to determine what are the factors not directly related to the incidence of HIV/AIDS on women in 
Hospital Dr. H. Abdul Moeloek 2016.

METHOD 

This study was a case control that conducted in April-May 2016. The research is in the VCT clinic Dr. H. Abdoel 
Moeloek Lampung Public Hospital for the case group and in the PMI Lampung Province for the control group, with 
51 samples of either cases or sample. The instrument used in this study is a questionnaire which tested for validity 
using Product Moment Correlation and reliability testing using Cronbach Alpha. Moreover, bivariate data analysis 
using chi square test and independent t-test, whereas for multivariate analysis using logistic regression.
 
RESULTS 

Table 1.
The distribution of cases and controls based on variables associated with HIV/AIDS in women

Variable Category Control 
n=51

Case 
n=51 OR

Married at Young Age
Low  (≤ 18 years old) 29,4 66,7 4,8 (2,077 – 11,093)

High  (>18 years old) 70,6 33,3 1,0

Education
Low  (< Diploma) 41,2 74,5 4,176 (1,801 – 9,684)

High  (≥ Diploma) 58,8 25,5 1,0

Income 
Low  (< 1.763.000) 37,3 56,9 2,22 (1,004 – 4,908)

High  (≥ 1.763.000) 62,7 43,1 1,0

Women's role in decision-
making in the family

Low 35,3 80,4 7,517 (3,060 – 18,464)

High 64,7 19,6 1,0

Information about HIV/AIDS
Low 33,3 78,4 7,273 (3,000 – 17,632)

High 66,7 21,6         1,0

HIV/AIDS in women who married at a young age, in low category, higher in the case group compared with the control 
group (66.7% and 29.4%) with OR = 4.8, while HIV/AIDS in women in low category of education is higher in case group 
than in control group (74.5% and 41.2%) with OR = 4.176.

Based on income, HIV/AIDS in women with low income category in the case group is higher than the control group 
(56.9% and 37.3%) with OR = 2.220. Furthermore, HIV/AIDS in women in the case group is higher than the control 
group in both categories of low role in decision making (80.4% and 35.3%) and information about HIV/AIDS (78.4% 
and 33.3%), with OR 7.517 and 7.273 respectively.
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Table 2.
Parsimony Model of Indirect Factors Related to HIV/AIDS in Women (Multivariate Logistic Regression Analysis)

Variable OR CI 95% P Value

Education 2,779 1,066 – 7,247 0,037

Women's role in decision-making in the family 3,412 1,218 – 9,559 0,020

Information about HIV/AIDS 3,871 1,411 – 10,625 0,009

The results of the analysis shows that variables have p value (sig.) <0.05 which means that the variable of education, 
women’s role in decision-making in the family and information about HIV/AIDS affect significantly the incidence of 
HIV / AIDS in RSUDAM in 2016. From the analysis it can be concluded that from those three variables, which entered 
into the multivariate analysis, Information about HIV/AIDS becomes the most dominant variable.

DISCUSSION

Based on multivariate analysis, three variables affect significantly the incidence of HIV/AIDS in women in RSUDAM 
in 2016, namely education, women’s role in decision-making in the family and information about HIV/AIDS. Also, it 
shows that information about HIV/AIDS is the most dominant factor to the HIV/AIDS in women with OR (Exp B) of 
3.871.

Low education on women leads to a lack of knowledge and awareness of women to HIV/AIDS, which is increase 
the vulnerability for them to the virus (Lestari et al, 2014). It is believed that education is a human rights and an 
important means to achieve equality and self-development, but girls still face discrimination due to cultural views, 
marriage in young age and limited access to education as well as gender-biased educational materials (Dalimunthe, 
2011). According to Makarao (2009), Indonesia still has discrimination in education that boys preferred to go to 
school than girl. Girls ultimately will only serve a husband. It is difficult for women to understand correctly the ins 
and outs of HIV/AIDS such as how transmission of the virus, how to protect themselves from the spread of the virus, 
what signs and symptoms ones they got infected and what to do if they thought there was a risk of virus infection. 
Access to information and education of women, in rural area, is lower so that they do not have enough knowledge 
about reproductive health, including issues concerning HIV/AIDS and health services they are entitled to. In fact, 
there is a stereotype that diseases related to reproduction are considered something shameful and dirty if it occurs 
in women (Sadli, 2010).

In addition, despite low education, strong patriarchal culture in the society makes men as the highest authority in 
the family. As a result, women cannot be free to issue its opinion, including in terms of health. There are still many 
women who are put their health as second priority although there are complaints related to health, women much 
prefer to withstand the pain caused fear to the husband (Fitrianti & Habibullah, 2012). This is in accordance with 
Kumalasari & Adhyantoro (2012), which states that there are still many household in the community; women are 
not given a role in the decision-making even for his own benefit, such as a health problem. All decisions remain 
dominated by the husband. 

According to the Ministry of Women Empowerment (2008), in Indonesia promotion programs and health services in 
the prevention and control of HIV/AIDS often only put women as objects of intervention. This is due to the lack of 
understanding of gender on health workers and has not been socialized strategies to encounter HIV/AIDS through a 
gender approach. This is a factor that contributes to the lack of information about HIV/AIDS by women. Due to lack 
of information, it is assume, in the community, that HIV/AIDS is only experienced by women sex workers, therefore 
many women are not aware of her HIV/AIDS status. Results of interviews with respondents, they said that they 
never get information about HIV/AIDS and are not too concerned with HIV/AIDS because they assume that being a 
housewife who is not likely to be exposed to HIV/AIDS. 
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This is in line with the results of Haryanti & Isnaeni (2015), stating that most women are afraid to do the examination 
and treatment because of the stigma in the community who think that people affected by HIV/AIDS should be 
shunned. This is, partly, because lack of information about HIV/AIDS. Their fears to checks also become a problem 
in the control of HIV/AIDS cases, so that the case of HIV/AIDS among women is high. 

CONCLUSION 

The results shows that education, women’s role in decision-making in the family and information about HIV/AIDS 
affect significantly to the HIV/AIDS in women in RSUDAM in 2016, with the most influential factor is information 
about HIV/AIDS (Exp 3.87). 

RECOMMENDATIONS

It is recommended that the hospital and the department of health in Lampung provide information services related 
to HIV/AIDS to the public and be given to the people who have not been exposed to information about HIV/AIDS. 
Moreover, it is needed to adjust the information with the level of education of the people and involving family in 
people living with HIV/AIDS so that the family provide support.
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The malnutrition problem of under three years old children in some regions in Indonesia is still big and need 
to solve immidiately. This study is trying to identify  the relationship of knowledge, attitudes, behaviors about 
diet, parenting, health care and hygiene with the malnutrition of three years old children in Bandung.  There are 

  .yllanoitroporp dna egalliv hcae morf detceles ylmodnar era yeht dna )slortnoc 38 dna sesac 38( selpmas 661
The data is collected through questionnaire and a food recall for 3 days within a week and they are analyzed 
using Chi Square test and logistic regression. The study shows a significant correlation between knowledge, 
attitudes and behaviors about diet, parenting, health care and hygiene with the malnutrition of under three 
years old children. The behavior diet is the most related parameter to the malnutrition of of under three years 
old children with pvalue = 0.001 (<0.005) and the highest OR = 10.011. There is a significant correlation between 
knowledge, attitudes and behaviors about diet, parenting, health care and hygiene with the malnutrition of 
under three years old children. 

Keywords: diet, under three years old children, malnutrition

INTRODUCTION 

The malnutrition problem among children under three years old in Africa and Asia were still found. WHO encourages 
the initiative to establish as soon as possible to help poor countries put an end to hunger and malnutrition among 

  fo tegrat eht eveihca  ot si noitca sihT .)IUHCE( evitaitinI noitirtuN rednU dna regnuH dlihC gnidnE ro ,nerdlihc
Millenium Development Goals (MDGs) which halve world hunger and poverty by 2015 (UNICEF, 2008). Based on Riset 
Kesehatan Dasar (Riskesdas) in 2013, the prevalention of malnutrition among children under three in Jawa Barat 
was 17%, in 2010 the prevalention was 13,6% (Badan Penelitian dan Pengembangan Kemenkes RI, 2014). There is an 
increase of 3,4% between 2010 and 2013 so it must be a serious action for it.
 
The children under three as populations at risk were affected by many factors such as age, economic-social life event 
and life style. the age of children under three years old is very susceptible to desease based on their characteristic 
that experience biological changes like physical growth and psychomotor development. (Pender, 2008). In addition, 
mental and social development occurred very rapidly (Stanhope,2010).  One that causes a person susceptible to 
disease is a decrease or change in normal physiological status.

The direct cause of malnutrition is a lack of food consumption needs, infectious diseases and poor parenting. This 
problem happens because of  lack of knowledge among citizen about the balanced menu, less of amount food 
consumtion, less of food variation, less of eating frequention and lack of mother’s ability to select, process, and 
present the food. Infectious diseases occur due to lack of health care and hygiene. The malnutriotion can lead to 
interrupt the growth and development of the children under three. Several studies have proven that there is a 
relationship feeding, health care, hygiene and parenting with malnutrition.

 The results of the study Johanson (2012) that the consumption of sufficient food can increase body weight in 
children under three. The research of Kyi & Thwin (2012) proved that knowledge of good nutrition can prevent the 
problem of malnutrition among children under three. Results of research Eloise (2012) said that combination of 
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appropriate foods can accelerate weight gain. This study of appropriate with the results of research Kuldova (2012) 
in the United States that the factors that influence the nutrition is diet, infectious diseases and parenting. The 
results of this study supported by the results of research Kurup in Oman (2012), said that the cause of the children 
under three of suffered malnutrition is diet, parenting and infectious diseases.

 Referring to the results of research in various countries who said that there is a relationship of diet, parenting and 
infectious diseases with nutritional status, WHO (2012) said that if they want to overcome the problem of malnutrition 
among children under three should pay attention three things the causes of malnutrition, there are diet, parenting 
and infectious diseases. The existing of research just to find several variables only, so that intervention not right on 
target. Every mother has a different problem from multiple domains and variable cause of malnutrition. Based on 
these results, it is necessary to do some research to see knowledge, attitudes, behavior of the mother of children 
under three in diet, parenting, health care and hygiene to resolve of nutrition problem.

METHOD 

This research is quantitative study with case-control design. The research was carried out on 166 samples (83 cases 
and 83 controls) were selected proportionally from each village and taken randomly. Data were collected using a 
questionnaire and a food recall for 3 days in a week and analyzed using Chi Square test and logistic regression.
 
RESULTS 

The identification result towards the knowledge, attitudes, behavior of mother from malnutrition children under 
three stunting on diet, parenting, health care and hygiene are described below:

Table 1.
 The Corelation between Knowledge of Dietary Pattern, Parenting, Health Care and Hygiene in Children Under 

Three with Malnutrition

Variable
Case n=83 Control n=83

OR 95% CI P Value
n % n %

Dietary Pattern

Less 55 66.3 11 13.3 9.857 5.889 ; 20.069         0.001
Good 28 33.7 72 86.7 1
Parenting

Less 63 75.9 23 27.7 8.217 4.098 ; 16.478     0.001
Good 20 24.1 60 72.3 1
Health Care

Less 53 63.9 19 22.9  5.952 3.014 ; 11.749     0.004
Good 30 36.1 64 77.1 1
Hygiene

Less 49 59.0 20 24.1 4.540 2.331 ; 8.842        0.003
Good 34 41.0 63 75.9 1
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Table 2.
The Corelation between Attitude of Dietary Pattern, Parenting, Health Care and Hygiene in Children Under Three 

with Malnutrition

Variable
Case n=83 Control n=83

OR 95% CI P Value
n % n %

Dietary Pattern

Less 52 62.7 16 19.3 7.024 3.475 ; 14.198        0.002
Good 31 37.3 67 80.7 1
Parenting

Less 68 81.9 18 21.7 7.945 7.618 ; 25.177        0.001
Good 15 18.1 65 78.3 1
Health Care

Less 64 77.1 21 25.3 7.340 4.879 ; 18.270        0.003
Good 19 22.9 62 74.7 1
Hygiene

Less 61 73.5 19 22.9 6.370 4.606 ; 15.939        0.004
Good 22 26.5 64 77.1 1

Table 3.
The Corelation between Behavior of Dietary Pattern, Parenting, Health Care and Hygiene in Children Under Three 

with Malnutrition

Variable
Case n=83 Control n=83

OR 95% CI P Value
n % n %

Dietary Pattern

Less 75 90.4 14 16.9 10.011 5.584 ; 33.072           0.001
Good 8 9.6 69 83.1 1
Parenting

Less 68 81.9 26 31.3 9.938 4.806 ; 20.550       0.001
Good 15 18.1 57 68.7 1
Health Care

Less 56 67.5 19 22.9 6.986 3.512 ; 13.898        0.003
Good 27 32.5 64 77.1 1
Hygiene

Less 59 71.1 28 33.7  4.829 2.502 ; 9.319        0.004
Good 24 28.9 55 66.3 1

The knowledge, attitude, behaviour of dietary patterns, parenting, health care and hygiene in case group mostly less 
well than control group. The analyse result showed that mother of children under three that lack of knowledge and 
behaviour have the opportunity to experience malnutrition 9.857 times compared to mother with a good knowledge 
of diet. Mothers who have less knowledge of good parenting have the opportunity to experience malnutrition 8.217 
times compared to mothers with a good knowledge of parenting. Mothers who have poor knowledge of health care 
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have the opportunity to experience malnutrition 3,014 times compared to mothers with good health care knowledge. 
Mothers who have less knowledge of good hygiene have the opportunity to experience malnutrition 4.540 times 
compared to mothers with good hygiene knowledge.

Dietary pattern, parenting, health care and hygiene in the case group mostly less well than the control group. 
The results showed that the relationship indicates that mothers who have a good attitude about diet have the 
opportunity to experience malnutrition 7.024 times compared to mothers with the attitude of a good diet. Mothers 
who have poor parenting attitudes have the opportunity to experience malnutrition 7.945 times compared to mothers 
with the attitude of good parenting. Mothers who have a good attitude about health care have the opportunity 
to experience malnutrition 7.340 times compared to mothers with the attitude of good health care. Mothers who 
have poor hygiene attitude have the opportunity to experience malnutrition 6.370 times compared to mothers with 
attitude good hygiene.

Dietary pattern, parenting, health care and hygiene in the case group mostly less well than the control group. The 
results of the analysis of the correlation shows that mothers with poor dietary behavior have an opportunity to 
experience malnutrition 10.011 times compared to mothers with ood dietary behaviour. Mothers with poor parenting 
behaviors have the opportunity to experience malnutrition 9.938 times compared to mothers with good parenting 
behavior. Mothers who have poor health care behaviors have the opportunity to experience malnutrition 6.986 
times compared to mothers with good health care behaviors. Mothers who have poor hygiene practices have the 
opportunity to experience malnutrition 4.829 times compared to mothers with good hygiene behavior. Multivariate 
analysis proved that all variables have a relationship with malnutrition. However, the variable most closely related 
is the behavior of a diet with pvalue = 0.001 and OR biggest = 10.011.

DISCUSSION

The analysis showed that the knowledge, attitude, behaviour of dietary patterns, parenting, health care and hygiene 
are associated with malnutrition. The analysis of the knowledge of dietary patterns, parenting, health care and 
hygiene among the case group is poorer than the control group.

The results of this study are consistent with Appoh’s study (2013), proved that there is an association between the 
knowledge of dietary patterns and nutritional status of children under three with OR = 17.02. The results showed 
that there is an association between the knowledge of parenting and nutrition status of toddlers as well. The results 
of Basuki’s study (2013) indicated that the mothers of toddlers with malnutrition who know how to take care of them 
are 20.4%. Basuki (2013) also proved that the knowledge of hygiene is related to nutritional status of toddlers. The 
results of this study are consistent with Ayu’s study (2012), showed that there is an association between parenting 
and infectious diseases with nutritional status. Ayu (2012) also proved that the health care is associated with 
nutritional status of children.

The attitude of dietary patterns, parenting, health care and hygiene among the case group is poorer than the control 
group. The results of this study are consistent with Drajat’s study (2012), proved that the mothers who have good 
attitude of dietary patterns have the possibility having children with good nutrition 5.1 times than the mothers who 
have poor attitude of dietary patterns (p value = 0.002). This study also showed that there is an association between 
the attitude of parenting and malnutrition among toddlers with p value 0.003; OR = 3.32. Engle’s study (2012) showed 
that the attitude towards health care is associated with nutritional status with p value = 0.004. Hartoyo’s study (2013) 
indicated that the attitude towards hygiene among mothers of toddlers with malnutrition is 93.1% poorer. The study 
also proved that there is an association between the attitude towards hygiene and malnutrition (p value = 0.004).

The behaviour of dietary patterns, parenting, health care and hygiene among the case group is poorer than the 
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control group. The results are consistent with Hosain’s study (2012) that there is a significant association between 
behaviour of feeding patterns and nutritional status among toddlers. Mothers who have poor dietary behaviour 
are possibly three times more likely to suffer from malnutrition than mothers whose good dietary behaviour. The 
results of Johanson’s study (2012) proved that there is an association between the patterns of parenting and feeding 
with nutritional status of toddlers (p value = 0.007).

The higher the level of knowledge of someone will have an impact on better development – they are more objective 
and open-minded in taking decisions. According to Snetselaar (2010), attitude is someone’s reaction or response 
which is still covered towards a stimulus or object. Attitude is not an action or activity, but predisposes action of 
behaviour. Education, knowledge and confidence are factors that influence someone’s attitude and behaviour.

According to Contento (2010), a good knowledge will enhance someone’s positive attitude. Good knowledge is the 
power factor in forming a good attitude. The formation of attitude begins with the cognitive domain. The better the 
knowledge, the better the attitude. The better attitude, the more likely that it will influence behaviour. The majority 
of mothers whose malnutrition toddlers do not know about good dietary patterns for their children. Mothers’ 
knowledge will influence their attitude and behaviour that will bring impact on their children. They are associated 
with the following:

Dietary Habit

The habit of giving toddler foods affects growth and nutritional status of children. Eating patterns are influenced by 
two factors: extrinsic factors (natural environment, social environment, cultural environment, religion and economic 
environment) and intrinsic factors (the emotional assuming, state of physical and psychological). Physiological 
needed also affect each group and have its own  pattern of in acquiring, using, and rating the food. It is cultural 
characteristics of each group. 

Parenting

Parenting is the treatment of adults againts children who are affected by several things, including tradition factor, 
culture, environment, religion that could affect the child’s habit and psycological (Fritschel, 2014). According Setselaar 
(2010), a child who was raised well by her mother interact more postively than if taken care of by other than her 
mother. Parenting a child by her own mother will cause the child feel safe. Kids will get partner in communication 
and mother as a role model for children with regard to verbal skills directly. 

Parenting is a very important for children because it will affect the growth process. It is closely linked with the state 
of the mother especially health, education, knowledge, attitudes, and the practices about parenting. According to 
Hurlock (2012), an attitude not automatically manifest in a practice or action. Turning attitude into practice needs 
supporting factors, such as facilities and support from others, such as husbands, parents, and parents in laws. 

Cleanliness 

Personal hygiene is very important for the environment associated with the causative agents of disease, such as 
diarrhea and dengue fever. Body hygiene, food, and environment play an important role in maintaning the health 
care of children and preventing diarrhea disease, infections, and worms. Hygiene habits such as washing hands with 
soap before eating and after defecation has become of the focus of the WHO campaign to reduce the incidence of 
diarrheal diaseses (Fritschel, 2014). Hand hygiene of the mother before preparing the food of toddler is significant 
related with underweight toddler. 
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Health care

Toddlers are easily infected, therefore it is required persistence of her mother to bring the child to a health facility 
if the child has an infectious disease. Health care knowledge possessed mother of a toddler can reduce infectious 
diseases so that chidren can grow and develop according to age (Pudjiadi, 2009). 

In addition to providing full immunization to chidren before the age of 1 year, treatment of diseases of childhood 
and getting profesional help at the right time, are a very important role in maintaining the health of children. These 
factors related to the level of education, knowledge, and health education of family. The higher level education, 
knowledge, and skills, the more who utilize health services. Conversely, if the level of education, knowledge, and 
skills of families are low, and the economic level of family are poor, the result will affect the level of food security, 
causing a variety of health problems in the family. 

CONCLUSION 

Knowledge, attitudes, and behavior of the mother of a toddler about diet, parenting, health care better in the 
control group compared to the group of cases. There is a correlation between knowledge, attitude, and behavior 
of the mother of a toddler about diet, parenting, and health care malnutrition among toddlers. The variables most 
associated with malnutrition is eating patterns of behavior. 
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Modern contraceptive has increased in nearly all populations world-wide. However, in Indonesia, the pace 
of this increase seems to be slowing down recently. This study aims to examine the levels and trends in 
modern contraceptive use over a ten year period, and to explore the variation of the use by sociodemographic 
characteristics. This study uses the data from two IDHS, conducted in 2007 and 2012, and employed descriptive 
analysis to examine the levels and trends of modern contraceptive use. Modern contraceptive method use 
includes female sterilization, male, IUD, injectables, pill, condom, lactational amenorrhea method (LAM). 
Modern contraceptive use increase from 67.5% in 2007 to 69.3% in 2012, only 2.7 percentages increase. Most 
of the increase were attributed to Long Acting Contraceptive System (LACs), escpecially in implant use, 3.9% 
in 2007 to 5.9 in 2012 (41 percentages increase). The rates of injectables and pils use (non LACs) decreased 
in 2012 compared to 2007: whereas other non LACs i.e, condom use and LAM, showed an increase. Modern 
contraceptive use consistently increased across wealth quintile subgroup as well as across educational level 
both in 2007 and in 2012 data. Moreover, among the poorest, as well as, among those with no education, the 
data showed an increased rate in 2012, compared to 2007. However, unexpectedly, modern contraceptive use 
was constantly lower in 2012 among women from the richest sub-population, living in urban area, as well 
as from the highest educational attainment level. Increasing use of modern contraceptive in Indonesia is 
encouraging, however, an appealing question appeared based on the results, that is the consistent lower 
use of modern contraceptive use in 2012 compared to 2007 data among women from the richest, highest 
education, and living in urban group.

Keywords: Modern contraceptive; wealth index, education level, IDHS 2007 and 2012

INTRODUCTION 

The world’s population growth has rapidly increased over several decades, especially in developing countries. 
According to reports from United Nation (2012) population growth increased from 648 million in 2005 to 7.2 billion 
in 2013, or an average of 81 million people per year and even predicted to increase in 2050 which amounted to 
9.6 billion. In Southeast Asia, population growth in 2008 reached 160 million people for women aged 15-49 years. 
Indonesia has one of the highest number of women aged 15-49 in Southeast Asia which amounted to 65 million in 
2008 (Population Reference Bureau 2008). Population growth also depends on the level of fertility. In Indonesia, 
total fertility rate (TFR) has been stagnant during three surveys, about 2.6 in 2002, 2007 and 2012. However, in 2015 the 
number of TFR in Indonesia experienced a significant decrease of 2.3 children per women (Performance Monitoring 
and Accountability 2015). Modern contraceptive use has increased in most  populations. However, in Indonesia, 
the pace of this increase seems to be slowing down recently. Modern contraceptive use in Indonesia is still quite 
low compared to other developing countries that could reach 70 percentage (Population Reference Bureau 2008; 
Population Reference Bureau 2013). Modern contraceptive use in includes female sterilization, male sterilization, 
IUD, implants, injectable, PIL, condom and lactational amenorrhea method (LAM) (WHO 2011). The most widely used 
mode of modern contraception in the region of Southeast Asia is hormonal contraceptives that are non long acting 
contraceptive systems (nLACs), especially pills and injections. In Indonesia, injections are frequently used. This 
study aims to examine the levels and trends in modern contraceptive use over a ten year period, and to explore the 
variation of the use by sociodemographic characteristics (Population Reference Bureau 2008; Population Reference 

Level and Trends of Modern Contraceptive Use According to Wealth 
Index and Education Levels in Indonesia: Analysis of Indonesia 

Demographic Health Survey (IDHS) 2007 and 2012
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Bureau 2013; WHO 2011).

METHOD 

This study uses data from two Indonesia Demographic Health Surveys (IDHS), conducted in 2007 and 2012 and 
employed descriptive analysis to examine the levels and trends of modern contraceptive use. IDHS collects data 
using interview-based questionaire which is nationally representative of women reproductive age (15-49 years). 
Sample size in this study were 15.334 women 2007 IDHS (14.043 weighted) and 15.262 women from 2012 IDHS (14.782 
weighted). Information collected included background characteristics such as mother’s age, education level, wealth 
index, marital status, residence, province of underdeveloped distribution, parity and use of modern contraceptive 
methods; modern contraceptive method use which includes female sterilization, male, IUD, injectables, pill, condom, 
lactational amenorrhea method (LAM). All analyses were performed using SPSS 18, taking into account the complex 
design of surveys.
 
RESULTS 

Characteristics of respondents in IDHS 2007 and 2012 were similiar based on their age, education, marital status, 
and province status. As can be seen in Table 1, most respondents (74.86%) were women between 20-35 years, 
21.91% were more than 35 years, whereas only 3.23% who were below 20 years. Based on educational background, 
respondents with primary and secondary education were the highest proportion of women in this study. However, 
data showed that there were increased proportions of women with secondary and higher education, from 2007 
and 2012. Proportion of respondents from urban areas also increased in 2012, from 41.99% in 2007 to 49.72%. Most 
respondents included in the data also lived in more developed provinces.

Table 1. 
Distribution of frequency by sociodemographic factors in Indonesia: IDHS 2007 and 2012

  IDHS 2007 IDHS 2012

N % N %

  14043 100 14782 100

Mother’s age

< 20 th 418 2.98 478 3.23

20-35 th 10812 76.99 11065 74.86

> 35 th 2813 20.03 3239 21.91

Education Level

Primary 6240 44.44 5030 34.03

Secondary 6696 47.68 7987 54.03

Higher 1107 7.88 1765 11.94

Wealth Index

Poorest 3010 21.43 3035 20.53

Poorer 2791 19.88 2881 19.49

Middle 2812 20.02 2939 19.88

Richer 2742 19.53 3105 21

Richest 2688 19.14 2822 19.1

Marital status
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Never Married/divored/separated/
widowed 351 2.51 469 3.17

Married or living together 13691 97.49 14313 96.83

Residence

Rural 8146 58.01 7432 50.28

Urban 5897 41.99 7350 49.72

Province of  underdevoleped 
distribution

< National average 11417 81.3 12013 81.27

 > National average 2626 18.7 2769 18.73

Table 2. 
Distribution of modern contraceptive use in Indonesia: IDHS 2007 and 2012

  IDHS 2007 IDHS 2012

N % N %

Modern contrasetive use

Yes 9490 67.58 10257 69.39

LACS 1071 7.63 1446 9.78

nLACS 8419 59.95 8811 59.61

No 4553  32.42  4525  30.61

Total 14043  100  14782  100

LACS 1071  7.63  1446  9.78

Female sterilization

Yes 237 2.5 361 3.5

No 9253 97.5 9896 96.5

Male sterilization

Yes 9 0.1 8 0.1

No 9481 99.9 10249 99.9

IUD

Yes 452 4.8 509 5

No 9038 95.2 9748 95

Implants

Yes 373 3.9 568 5.5

 No 9117  96.1  9689  94.5

nLACS   8419  59.95  8811  59.61

Injectables

Yes 6215 65.5 6504 63.4

No 3274 34.5 3753 36.6

Pill

Yes 1972 20.8 1935 18.9

No 7517 79.2 8322 81.1

Condom

Yes 224 2.4 357 3.5

No 9266 97.6 9900 96.5
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Lactational Amenorrhea 
Method (LAM)

Yes 8 0.1 15 0.2

No 9482  99.9  10242  99.8

Modern contraception use progress was shown by a 1.8% increase of user proportion from 2007 to 2012 (Table 2). 
This increase was contributed by 2.15% increase of LACs users which compensate the slight decrease of non-LACs 
users. Implants and female sterilization showed the most increased methods among LACs users. Among non-LACs 
methods, injectables, and pill users decreased, while condom and LAM use showed slight increases.

Figure 1. 
Distribution of modern contraceptive use according to education level in Indonesia: IDHS 2007 and 2012

Based on educational level, the highest user of modern contraceptive was from the secondary education group, 
followed by primary education and the least was among the higher education group (Figure 1). The trend increased 
from 2007 to 2012, except for those with the highest education level which decreased during this period. Specifically 
on LACs, the highest users, both in 2007 and 2012 data, were women with higher education. 

Figure 2. 
Distribution of modern contraceptive use according to education level in Indonesia: IDHS 2007 and 2012

Note: LACS (Long Acting Contraceptive System)
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Pattern of modern contraceptive use based on socio-economic status can be seen in Figure 2. It showed that the 
highest users were among the poorer, middle, and richer groups. Trend by wealth index from 2007 to 2012 was 
similiar with the trend according to education level, which increased for poorer to richer group, except for the 
richest group (showed a decrease). However, the highest user of LACs were richest population group.

DISCUSSION

LACs users were highest among those who have higher education and richest. A study in Ethiopia also reported 
highest wealth index were likely to use LACs 10 times higher than those from the lowest wealth index (Teferra and 
Wondifraw 2015). The reasons why education is associated with LACs use is that ore educated women may have better 
understanding about the importance of FP for themselves and for their family. Similarly more educated women may 
be more knowledgeable about the available options. Moreover, they may have power to make decisions regarding 
their own health care (Teferra and Wondifraw 2015). On the other hand, household wealth index has significant 
association with LACs utilization. Women who had second and above household wealth index were more likely 
to use LACs. It may be due to the fact that these women are able to afford the transportation and procedural cost 
of LACs method. In addition this might be due to a strong association between wealth and education in Ethiopia. 
Almost all women with secondary and higher education live in the wealthiest households (Teferra and Wondifraw 
2015). 

The improvement in modern contraceptive prevalence among poorest and primary education was showing good 
progress. This probably might indicate that family planning programs are increasingly reaching the lower part of 
population (Fotso et al. 2015). Women in the wealthiest quintile are more likely than women in the poorest group 
to use long-term contraception that is more expensive compared to shortterm contraception (Gilbert and Benard 
2015). Inequality in peoples’ wealth can influence their socioeconomic status including access to modern health care 
and education. Our study revealed that modern contraceptive use among the richest were not higher compared 
to the other less rich groups, even when compared with the poorest group. Modern contraceptive use may involve 
some financial obligations on the part of the users, particularly when such services are not free or the service 
providers are at far locations from the residence of women who intend to utilize them. The situation in Indonesia 
may demonstrate that free access to modern contraceptive services especially for the poor is effective. Tuoane et al. 
(2003), in his study in Lesotho, also showed that free access to family planning services predisposed people to use 
modern contraceptive. The prevalence of ever and current use of modern contraceptive increased with increasing 
level of education is shown in our study. The influence of education on modern contraceptive use cannot be over-
emphasized. This is because, as the level of education increases, wealth and prestige tend to increase and the 
intention to limit children by using modern contraceptive will increase. Apparently, education leads to a greater 
ability to acquire wealth and prestige (Adebowale et al. 2014).

Compared to the levels and trends at global level assessed in 2002 (United Nations Department of Economic and 
Social Affairs/Population Division 2006), Indonesia had a higher level of modern contraceptive use, i.e.: 69.4%; the 
world level was 54% of women of reproductive age who are married or in union rely on modern contraceptive 
methods. The pattern of use, however, was remarkably different if we compare that of Indonesia versus the global 
pattern. At the global level, the three most used methods were female sterilization, the intra-uerine device (IUD) 
and the pill, which are used by 21%, 14% and 7%, respectively, of women of reproductive age who are married or in 
union. The figure in Indonesia for the three most used methods were injectables (63.4%), pill (18.9%), and followed 
implants (5.5%); the percentage of IUD users was slightly lower than Implants users (5%).

CONCLUSION 

Modern contraceptive use increases over time, where most of the increase were attributed to Long Acting 
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Contraceptive System (LACs), escpecially in implant use. On the other hand, injectables, and pills use (non LACs) were 
decreasing from 2007 to 2012. Modern contraceptive use consistently increased across wealth quintile subgroups as 
well as across educational levels. Increasing use of modern contraceptive in Indonesia is encouraging, however, the 
consistent lower use of modern contraceptive use in 2012 compared to 2007 data among women from the richest, 
highest education, and living in urban group warrant further investigation. 
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Poor academic achievement during senior high school (SHS) will contribute to the failure of social and 
economic development in a country. However, SHS students’ academic achievement in Indonesia is far 
behind other countries. This research aimed to examine differences on academic achievement based on 
nutritional status and other factors after controlling for relevant confounders. This study used cross sectional 
design including 15-18-year-old 130 students of Budi Mulia SHS Bogor, West Java. Data were collected from 
March-April 2016. Academic achievement was measured as well as height-for-age (HAZ), body mass index-for-
age, dietary intake, frequency of breakfast, energy intake during breakfast, cardio-respiratory fitness, sleep 
duration, cognitive stimulation and motivation. Multivariate logistic regression models were used to find the 
dominant factor and other factors showing differences in academic achievement. There were 51.5% students 
who had poor academic achievement. The dominant factor determining students’ academic achievement is 
cognitive stimulation (P=0,002;OR=17) after controlling other variables. Other factors giving differences on 
academic achievement were motivation, energy intake, cardio-respiratory fitness level and protein intake. 
HAZ, sleep duration and energy intake during breakfast were found as confounders. Academic success is 
associated with higher cognitive stimulation, achievement motivation, energy intake, cardio-respiratory 
fitness level and protein intake.

Keywords: Academic achievement; cognitive stimulation; nutrient intake; nutritional status; senior high school.

INTRODUCTION 

Senior high hchool (SHS) plays an important role to develop a nation’s future human resources (Quist, 2003 in 
Emmanuel, 2014). Poor academic achievement during this period will contribute to a failure in a nation’s social and 
economic development (Chua and Mosha, 2015).

However, Indonesian students’ academic achievement is still far behind other countries. Programme for International 
Student Assessment (PISA) 2012 showed that Indonesia was ranked 64th from 65 counties that participated, while 
Malaysia was in the 52nd position and Singapore was in the 2nd position.

There have been some previous studies about academic achievement in Indonesian senior high schools, including 
Azzaky (2015), Cahyani and Sidiartha (2015) and Pratiwi (2010) who found that there were 22.2%, 48.8% and 54% 
students had poor academic achievement in a SHS Bantarsari, Bali and Bekasi respectively. However, according 
to prelimenary survey, there were 55% students who had poor academic achievement in Budi Mulia SHS, a private 
school in Kota Bogor (Agatha, 2016).

Based on previous studies, there are several factors that give differences in academic achievement, including 
nutritional status (Cahyani and Sidiartha, 2012; Rashmi et al, 2015; Spears, 2012; nutritient intake (Øverby, Lüdemann 
and Høigaard, 2013; Lustika, 2014; Malone, 2005; Melanson, 2008; Taras, 2005), breakfast (Gibson, 2002 in Melanson, 
2008), cardio-respiratory fitness (Esteban-Cornejo et al 2014; Ross, Yau, Convit, 2015; Welk et al, 2010), sleep duration 
(Curcio, Ferrara, De Gennaro, 2006; Dewald, Meijer, Oort, Kerkhof, Bogels, 2010; Fallone, Owens, Deane, 2002; Wolfson 
and Carskadon, 2003), cognitive stimulation (Clearfield and Niman, 2012; Crookston, Forste, McClellan, Georgiadis and 
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Heaton, 2014; Eamon, 2005) and motivation (Osei-Emmanuel, Adom, Josephine and Solomon, 2014). However, there 
have not been any studies that stated the dominant factor that gives difference on academic achievement from 
those factors in senior high school students. This research aimed to examine differences on academic achievement 
based on nutritional status and other factors after controlling for relevant confounders.

METHOD 

This cross sectional study was conducted between March and May 2016 in Budi Mulia SHS, Kota Bogor, West Java. 
Population target in this study was all of students in Budi Mulia SHS (n=695). Population study in this study is 
10th and 11th graders, while 12th graders were not included because they were preparing National Examination 
2016. Eligible subjects in this study were 10th and 11th graders who had complete mark of Mathematics, Bahasa 
Indonesia and English during last semester in 10-1, 10-3, 10-5, 11 science 2, 11-science-3 and 11-social-1 class (n=260). 
We excluded students who had a certain health condition, such as history of bone fracture and heart disease, so 
they cannot do the cardio-respiratory fitness test.

The minimum required sample size was 126. Subjects were recruited by systematic random sampling. Firstly, we 
collected students’ number and name as sampling frame. The sampling frame was ordered from the smallest class 
(10 to 11-science and social). Secondly, we randomized a number as interval using a software. The number of 4 was 
used as interval. Finally, we randomized the sampling frame using interval of 4 until getting 130 students as our 
intended subjects.

Academic achievement was measured by using average score of Mathematics, Bahasa Indonesia and English during 
one last semester academic year 2015/2016 because these subjects are core subjects that determine students’ 
achievement in another subjects (Syah, 2013). The results were classified as poor (a student’s average score was 
below average of their friends’ average score in the same grade) and good (a student’s average score was equal or 
higher than their friends’ average score in the same grade).

Nutritional status (HAZ) was measured using stadiometer and classified using WHO standard (WHO, 2007). Body 
weight was measured using digital scale. BMI for age was classified using WHO standard (2007).

Energy, protein, fat, carbohydrate and iron intake were measured by 2x24h food-recall using Byrne (2015) 
questionnaire. The results were classified using Gibson (2005): poor (nutrient intake was <77% AKG 2013) and enough 
(nutrient intake was ≥ 77% AKG 2013).

Frequency of breakfast was measured by questionnaire from Hardinsyah (2012), while energy intake during breakfast 
was measured by 2x24h food-recall. Energy intake during breakfast was classified into poor (<20% AKG 2013) and 
enough (≥20% AKG 2013).

Cardio-respiratory fitness was measured by 20m shuttle run test. The result was converted into estimated VO2 max 
using formula from Matsuzaka et al (2004): VO2 max = 61,1 – 2,2 (S) – 0.462 (A) – 0.862 (BMI) + 0.192 (TL), where S is sex 
(0 for male, 1 for female), A is age (in years), BMI is body mass index (kg/m2) and TL is total lap. Female respondents 
were classified as fit if the score was ≥39/minute mL kg, while male was ≥44/minute mL kg. 

Sleep duration is total duration of sleep during the night. It was measured by questionnaire from Lazaratou, Dikeos, 
Anagnostopulus, Sbokou and Saladatos (2005). The result was classified into short (<7 hours), enough (7-8 hours), 
long (>8 hours) (Seo and Young So, 2014).

Cognitive stimulation was measured by questionnaire from Eamon (2005) that were composed by six questions: 
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number of books at home, instrumental possession, laptop/computer possession, after-hours education programs 
participation, frequency of after-hours education programs in a week and duration of after-hours education 
programs in every session. The results were classified into low (total score <9) and high (total score ≥9).

Motivation was measured by The Achievement Motivation Inventory from Pintrich and Schrauben, (1992) in Athman 
and Monroe (2004) that was composed by 20 statements that needed to be scored 1-4 using Likert’s scale. The 
statements were composed by 4 aspects: self-efficacy, self-control, goal oriented and task value. The results were 
classified into low (total score <55) and high (total score ≥55). Chi-square and logistic regression tests were used to 
perform bivariate and multivariate analysis, respectively. This study was approved by the Ethics Committee of Public 
Health Faculty Universitas Indonesia.
 
RESULTS
 

Table 1. 
Baseline Characteristics of Participants

Variable n %

Sex

     Male 61 46.9

     Female 69 53.1

Age

     15 years 12 9.2

     16 years 62 47.7

     17 years 48 36.9

     18 years 8 6.2

Average = 16.4 ± 0.7 years

Class

     10-1 20 15.4

     10-3 18 13.8

     10-5 27 20.8

     11 science 2 28 21.5

     11 science 3 19 14.6

     11 social 1 18 13.8

Academic achievement

     Below average 67 51.5

     Good 63 48.5

Nutritional status (HAZ)

     Severely stunted 1 0.8

     Stunted 9 6.9

     Normal 120 92.3

Nutritional status (BAZ)

     Overweight 8 6.1

     Possible risk of overweight 29 22.3

     Wasted 9 6.9

     Normal 84 64.6
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Energy intake

     Poor 75 57.7

     Enough 55 42.3

Protein itake

     Poor 50 38.5

     Enough 80 61.5

Fat intake

     Poor 65 50

     Enough 65 50

Carbohydrate intake

     Poor 98 75.4

     Enough 32 24.6

Iron intake 

     Poor 121 93.1

     Enough 9 6.9

Frequency of breakfast

     Never 6 4.6

     Not everyday 59 45.4

     Everyday 65 50

Energy intake during breakfast

     Poor 104 80

     Enough 26 20

Fitness status

     Not fit 68 52.3

     Fit 62 47.7

Sleep duration

     Short 43 33.1

     Long 6 4.6

     Enough 81 62.3

Cognitive stimulation

     Low 44 33.8

     High 86 66.2

Motivation

     Low 59 45.4

     High 71 54.6

Table 1 presents the baseline characteristics of participants. There are more than half (51.5%) participants who had 
poor academic achievement. While table 2 presents the final model of logistic regression. Cognitive stimulation 
was the dominant factor that gives difference on academic achievement, where students who got high cognitive 
stimulation had good academic achievement 17 times higher than those who did not after controlling confounders. 
The other factors giving differences on academic achievement after controlling confounding variables (p value< 
0.05) are motivation, energy intake, protein intake and cardio-respiratory fitness.
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Table 2. 
The Final Model of Logistic Regression

B S.E. Wald df Sig. Exp(B)
95.0% C.I. for EXP(B)

Lower Upper

Cardio-respiratory 
fitness 1.590 0.793 4.021 1 0.045 4.90 1.036534 22.182

Protein intake 1.626 0.852 3.641 1 0.046 5.08 1.296867 26.992

HAZ 1.517 1.558 0.948 1 0.330 4.56 0.21515 96.539

Sleep duration 0.600 0.772 0.605 1 0.437 1.82 0.401505 8.272

Energy intake during 
breakfast 21.409 7098.603 9.100 1 0.998 1.98 0

Energy intake 1.770 0.743 5.678 1 0.017 5.87 1.368967 25.158

Cognitive stimulation 2.922 0.921 10.063 1 0.002 17.43 3.055061 113.051

Motivation 2.598 0.763 11.598 1 0.001 13.44 3.013058 59.953

Constant -8.847 2.209 16.034 1 6.22 0.000144

DISCUSSION

There have been several studies about academic achievement in Indonesia; however, this is the first study that 
uses average of core subjects (Mathematics, Bahasa Indonesia and English) to measure academic achievement and 
distinguish the standard of score average between 10th graders and 11th graders. This is also the first study that 
involving senior high school students in a private school in Kota Bogor, West Java to examine the determinant factors 
of academic achievement in more holistic way. Limitation of this study is the use of non-standard questionnaire 
(Eamon, 2005) to measure cognitive stimulation because standard questionnaires such as StimQ Cognitive Hove 
Environment or HOME questions are not suitable for subjects’ age.

The percentage of students who had poor academic achievement was higher (51.5%) than the good ones (48.5%) 
which is similar to Pratiwi (2010). Previous studies by Rina (2008), Marpaung et al (2013) and Lustika (2014) found that 
there were higher percentage students who had good academic achievement than the poor ones. One reason for 
their finding was those studies used the average of one-time test scores.

There is no difference on academic achievement based on HAZ, which is similar to previous studies (Momongan, 
Punuh and Kuwatu, 2016; Septiani, 2012; Jaelani, 2014; and Ivanovic, Olivares and Castro, 1996 in Taras, 2005); however, 
there was a trend, where stunted students were more likely to have poor academic achievement (70%) compared to 
normal student (50%). The other previous studies (Separs, 2012; Rashmi et al, 2015) found differences on academic 
achievement based on HAZ. This different result might occur because majority (92.3%) of subjects was normal  and 
the number of samples of this study was small.

There is no difference on academic achievement based on BAZ, which is similar to Juliani (2015) and Baxter et al 
(2013); however, all of overweight students (100%) had poor academic achievement compared to non-overweight 
students (48.3%).

Students who consumed enough energy had good academic achievement 6 times higher than those who had low 
energy intake after controlling confounding factors. This result supported previous studies (Septiani, 2012; Helland, 
Smith, Saarem, Saugstad and Drevon, 2003; Schmitt, 2010) that stated students who consume enough protein 
will have a better cognitive function that implies their academic achievement. Students who consume enough 
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protein had good academic achievement five times better than those who had low protein intake after controlling 
confounding factors, which supported Hakim, Utami and Arum (2014); Septiani (2012); Maharani (2012). There was 
no difference on academic achievement based on fat intake, which was similar to Shesilia (2011). Zhang, Hebert, 
Muldoon (2005) found by increasing 5% daily intake of PUFA would increase the cognitive function. In the other 
hands, the increase of cholesterol intake was associated with lower cognitive functioning. There was no difference on 
academic achievement based on carbohydrate intake, which was similar to Shesilia (2011). There was no difference 
on academic achievement based on iron intake, which supported Septiani (2012) and Jaelani (2014); however, there 
are many of previous studies found difference on academic achievement based on iron (Annas, 2011; Walker et al, 
1998 in Taras, 2005; Helterman et al, 2001 in Taras, 2005; and Otero et al, 1999 in Taras 2005). All of previous studies 
that found a difference on academic achievement were using iron level in blood directly.

There was no difference on academic achievement based on frequency of breakfast using in a month, which was 
similar to Meiller et al (2012), Taras (2005), Bellisle (2004) and Rampersaud (2005). There was no difference on 
academic achievement based on energy intake during breakfast after controlling other variables, which was similar 
to Acham et al (2012), Jacoby et al (1996) and Ni Mhurchu et al (2013). The reasons that might explain this result are 
(1) breakfast itself was not enough to make a difference on academic achievement, it needed breakfast and luch 
(Acham et al, 2012) and (2) breakfast only affected short-term hunger’s students (Jacoby et al, 1996 and Ni Mhurchu 
et al, 2013).

Students who were fit had good academic achievement 5 times higher than those who were not fit after controlling 
confounding factors. This result was similar to Castelli, Hilman, Buck and Erwin (2007); Esteban-Cornejo et al (2014); 
and Torrijos-Nino et al (2014).

There was no difference on academic achievement based on sleep duration after controlling other variables, which 
supported Tonetti et al (2015) and Dewald et al (2010) that stated daytime sleepiness and sleep quality were giving 
more contribution to academic achievement than sleep duration.

Cognitive stimulation was the dominant factor that give difference on academic achievement, where students who 
got high cognitive stimulation had good academic achievement 17 times higher than those who had low cognitive 
stimulation. Books possession was the main aspect that differentiated those who had high and low cognitive 
stimulation. There were 89,6% students who were classified into high cognitive stimulation had more than 20 books 
at their home, while only 29,2% students in the low cognitive stimulation group that had so. The number of books at 
students’ home is a fundamental aspect to encourage students’ interest in reading as method to learn or entertain 
and increase the discussion between family members about what they read, so there will be more information 
to be explored by students (Bus and Ijzendoorn, 1995 in Evans, 2014; Dronkers, 1992 in Evans, 2014; Persson 2012; 
Price 2012). In this research, students who have comics or novels in their houses tend to have a better cognitive 
stimulation and a better result in academic achievement.

Students who had high motivation had good academic achievement 13 times higher than those who had low 
motivation after controlling confounding variables. This result was similar to Gunanto (2002); Sugiyanto (2010); 
Pratiwi (2010); Abuameerh and Al Saudi (2012). The most contast aspect between students with high and low 
motivation was task value. Task value is a part of intrinsic motivation that is defined as evaluation that is given by 
students about how interesting, useful and important one task that is given by teacher at school (Pintrich, Smith, 
Garcia and McKeachie, 1991 in Lawanto, Santoso and Goodridge, 2014). 

CONCLUSION 

More than half students (51,5%) in Budi Mulia SHS had poor academic achievement. Factors that did not give 
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difference on academic achievement in bivariate analysis were HAZ, fat intake, carbohydrate intake, iron intake 
and frequency of breakfast. Confounding factors in this study were HAZ, sleep duration and energy intake 
during breakfast. Cognitive stimulation was the dominant factor that give difference on academic achievement 
after controlling confounders. The other factors that give differences on academic achievement after controlling 
confounding variables are motivation, energy intake, protein intake and cardio-respiratory fitness. Schools and 
parents should consider strategies how to improve those related factors for improving academic achievement.
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Menstrual hygiene is a crucial issue for adolescents (10-19 years old) and is affected by knowledge level. On 
the other hand, menstrual cycle disorders, abnormal uterine bleeding, and dysmenorrhea are often found 
in adolescents. This study aimed to investigate the relationship between menstrual disorders in adolescents 
and its relationship with the knowledge level of menstrual hygiene and anthropometric profile (body mass 
index and waist to hip ratio). A research was conducted in three junior high schools in Jakarta using the 
cross-sectional design. The respondents were selected by consecutive sampling with 292 students who had 
menarche. This research showed that 30,8% subjects experienced menstrual cycle disorders, 65,1% experienced 
abnormal uterine bleeding, and 20,5% experienced dysmenorrhea. The relationship between knowledge level 
of menstrual hygiene and waist-to-hip ratio as the factors affected menstrual cycle disorder were observed in 
this study (p<0,001, p=0,035). Abnormal uterine bleeding and dysmenorrhea were not affected by menstrual 
hygiene (p=1,000, p=0,087) and waist-to-hip ratio (p=0,404, p=0,833). Body mass index did not affect any of 
the menstrual disorders. Knowledge level of menstrual hygiene and waist-to-hip ratio were associated with 
menstrual cycle disorder.

Keywords: menstrual disorder, hygiene, waist-to-hip ratio, dysmenorrhea

INTRODUCTION 

The World Health Organization defines adolescence as a period between 10-19 years of age, when transitions 
between childhood and adulthood occur. Physical, psychological, and social changes will happen in this period, 
including menstruation. Menstrual hygiene and individual sanitation are crucial to determine the health status 
of adolescents.1 Menstrual hygiene can be influenced by their knowledge level. Thakre et al1 reported that 36,95% 
of 387 adolescents aged 12-17 years in India had awareness to take care of their hygiene in this menstrual period. 
Adiki et al2 reported that knowledge levels of adolescents aged 12-17 in Nigeria were average and influenced by age, 
religion, and education level.

Menstrual disorders, such as disorders in menstrual cycle, dysmenorrhea, and abnormal uterine bleeding can be 
found in adolescents. The Association Congress of Obstetricians and Gynecologist (ACOG) said that girls can have 
their menarche at age 12,43 years.3 Menstrual cycle disorder is defined as a menstrual cycle that is less than 21 days 
or more than 36 days. A menstrual cycle that is less than 21 days is called polymenorrhea, while a menstrual cycle 
that lasts more than 36 days is called oligomenorrhea. Dysmenorrhea or painful menstruation, usually appears 
as lower abdominal cramp at the first until the third day of menstrual cycle. Pitangui4 showed that 72.99% of 174 
adolescents had dysmenorrhea.

Volume of menstrual bleeding can be estimated by amounts of menstrual pads used daily. ACOG said that menstrual 
pads used daily normally are about 3-6 pads. If it exceeds this amount, it is called menorrhagia. Pitagui4 reported 
that 22,9% of adolescents had menorrhagia. Amu5 found that 57,4% of women had menorrhagia. Some factors, 
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like waist to hip ratio, has been found to contribute to those disorders. Ricardo6 reported that waist to hip ratio 
influenced the level of estrogen in women. This study aimed to investigate menstrual disorders in adolescents and 
its relationship with knowledge level of menstrual hygiene and anthropometric profile (body mass index, waist to 
hip ratio).

METHOD 

This was cross-sectional study, conducted in October 2-5, 2015 in three junior high schools, Makasar district, Jakarta. 
Samples were chosen by consecutive sampling. Total sample was 292 people. Inclusion criterias for this study were 
adolescents who have begun her menstrual cycle, and signed informed consent. Exclusion criteria for this study 
were adolescents who couldn’t read and/or write. The respondents who didn’t fill the questionnaire and were lost to 
follow up were also was excluded from this study. This study used a questionnaire which consisted of questions of 
demographic status, 11 questions of menstrual hygiene, 8 questions of abnormal menstrual cycle and bleeding, and 
7 questions of dysmenorrhea. The collected data were analyzed using chi-square, unpaired T test, and the Mann-
Whitney test. Menstrual disorders that were analyzed were menstrual cycle disorders, abnormal uterine bleeding, 
and dysmenorrhea. Menstrual cycle disorders was defined as menstrual cycles that were less or more than 26-31 
days. Abnormal uterine bleeding was defined as bleeding or spotting between two menstrual cycles. Dysmenorrhea 
was defined as painful sensations or cramps in the lower abdomen during the menstrual cycle. Knowledge level of 
menstrual hygiene was categorized by good and poor.
 
RESULTS 

As much as 292 respondents participated in this research. Characteristics of demographic distribution is shown in 
Table 1 which shows that as many as 74,7% respondents were 14 years old, 52,1% respondents had normal body mass 
indexes, and 35,3% respondents had parents who earn Rp 1.500.000 - Rp 3.000.000 per month.

Table 1. 
Characteristic of Demographic Distribution

Variable Total %

Age (year)

13 41 14

14 218 74,7

15 30 10,3

16 3 1

Body Mass Index (kg/m2)

Underweight 58 19,9

Normal 152 52,1

Overweight 50 17,1

Obesity 32 11

Income (IDR)

Unknown 37 12,7

< 1,5 million 63 21,6

1,5 – 3 million 103 35,3

> 3 million 89 30,5
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Waist circumference (cm) 70 (49-104)

Hip circumference (cm) 83,5 (68-123)

Abdominal Circumference (cm) 72 (58-114)

Waist-to-hip ratio 0,8 ± 0,06

Table 2 shows menstrual histories of the respondents. The median age of menarche was 12 years old. Most 
respondents had normal menstrual cycles (69,2%) and the duration of the cycles were around 3-7 days (80,8%). As 
much as 79.5% of respondents replace the pads 3-5 times which was used to calculated the volume of bleeding.

Table 2. 
Respondent’s Menstrual History

Variable Total %

Age of menarche (year) 12 (9-14)

Menstrual Cycle

Normal 202 69,2

Abnormal 90 30,8

Menstrual Duration (day)

<3 31 10,6

3-5 236 80,8

>7 25 8,6

Bleeding Volume (pads)

1-2 55 18,8

3-5 232 79,5

≥6 5 1,7

Menstrual disorders are classified into three categories. The prevalence rate for each disorders are 30,8% for 
menstrual cycle disorders, 65,1% for bleeding disorders, and 20,5% for dismenorrhea. The correlation between 
menstrual disorders and knowledge level of menstrual hygiene is presented in Table 3. Chi-square was used for 
hypothesis test. As many as 68,15% respondents have good knowledge and 31,85% have poor knowledge.

Table 3 also shows the correlation between menstrual disorders and body mass index (Chi-square was used for 
hypothesis test), the correlation between menstrual disorders and WHR (unpaired-t test was used for hypothesis 
test), and the correlation between menstrual disorders and age of menarche (Mann-Whitney test was used for 
hypothesis test).

Knowledge Level of Menstrual Hygiene and Menstrual Disorders

In this study, 68.15% respondents had good knowledge. The knowledge level of menstrual hygiene correlates with 
the respondents’ economic levels (p = 0,047).

This study found a correlation between knowledge level of hygiene and menstrual cycle disturbances (p <0.001). 
According to Opponent et al, knowledge about menstrual hygiene behaviors relate to hygiene during menstruation. 
If knowledge is poor, the menstrual hygiene behavior is also poor. Pitngui et al stated that the lack of hygiene 
during menstruation may increase infection of the reproductive organs. Novy et al found that an infection of the 
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endometrium may result in trauma to the endometrium that may cause either oligomenorrhea or polimenorea.

BMI and Menstrual Disorders

A study of BMI and menstrual cycle was performed by Hooff et al. The study involved 2480 teenage girl participants 
in Amsterdam with an average age of 15 years. It was found that the correlation menstrual cycle abnormalities and 
body mass index is not so strong. The study in 1994 conducted by Rich-Edwards et al also showed that a BMI of 24 
kg/m2 at age 18 is a predisposing factor for impaired menstrual cycle and infertility in further years, but there is 
no association between excess weight and abnormal menstrual patterns. This supports the results of this research 
that no association was found between BMI and menstrual disorders, either in the form of the menstrual cycle, the 
amount of bleeding, and painful menstruation.

Waist to Hip Ratio and Menstrual Disorders

This study found an association between WHR and menstrual cycle disorders (p = 0.035). This is supported by a 
research performed by Ceballos RM which stated that women with low WHRs have high levels of estradiol and 
testosterone. Estradiol causes accumulation of fat in the hips and buttocks. However, testosterone inhibits the 
accumulation of fat in the abdomen and waist. The reaction of these two hormones produce a low WHR, although 
further study is needed to understand the metabolic pathways involved.10

Table 3. 
The correlation between menstrual disorders with knowledge level of menstrual hygiene, BMI, WHR and age of 

menarche
Menstrual 

Cycle 
Disorders p

Bleeding 
Disorders p

Dismenorhea
p

Yes No Yes No Yes No

Total Sample 90 202 190 102 60 232

Knowledge level of 
menstrual hygiene

Good 48 151
<0,001*

129 70
1,000*

35 164
0,087*

Poor 42 51 61 32 25 68

BMI

Underweight 20 38

0,828*

41 17

0,584*

14 44

0,727*
Normal 47 105 98 54 28 124

Overweight 15 35 33 17 12 38

Obesity 8 24 18 14 6 26

Waist to Hip Ratio
Mean ± s.d 0,9± 

0,06
0,8± 
0,06

0,035**

0,8± 
0,06

0,8± 
0,06

0,404**

0,9± 
0,07

0,8± 
0,06

0,833**
Mean difference 
(IK95%)

Age of Menarche
Mean ± s.d 12

 (10-14)
12

 (9-14)
0,617***

12 
(10-
14)

12 
(9-14)

0,797***

12 
(10-14)

12 
(9-14)

9,584***
Mean difference 
(IK95%)

12 ± 
0,9

12 ± 
0,8

12 ± 
0,9

12 ± 
0,8 12 ± 1 12 ± 

0,8

*chi-square test

**unpaired t-test

***mann-whitney tes 
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DISCUSSION

Menstrual disorder and knowledge of menstrual hygiene

Genital hygiene during menstrual periods is very important to prevent reproductive tract infections. Thakre et al1 

showed that less frequent pad changing is a risk factor for reproductive tract infection. Lawan et al2 found that 
knowledge of menstrual hygiene in adolescents relate to their hygiene behavior (fisher exact p<0.05).  In this study, 
we found that 68,15% of respondents had good menstrual hygiene. This could be because they received information 
from several sources such as doctors  (11,3%), family (71,6%), the internet (5,5%), teachers (7,5%), and friends (4,1%).

Menstrual disorders often occur in adolescents. It is associated with an immature hypothalamus-pituitary-
ovarian axis. Menstrual disorders may include menstrual cycle disorders, bleeding disorders, and menstrual 
pain (dysmenorrhea). We found that 90 respondents (30,8%) had abnormal menstrual cycles (either elongated 
or shortened). This is supported by the research results of Pitangui et al3 which reported that the prevalence of 
menstrual cycle disturbances was around 32,76% in 12-17 year old girls in Brazil. Pitangui et al3 showed that 22,9% of 
respondents had menorrhagia, meanwhile Amu et al4 showed that 57,4% of respondents had menorrhagia. Rigon et 
al5 also found that 20,5% repondents had dysmenorrhea. 

In this study, we found there was a relationship between knowledge of hygiene and menstrual cycle disorders 
(p<0,001). It was explained by Pitangui et al3 that poor menstrual hygiene is a risk factor for acquiring reproductive 
tract infections. Novy et al6 found that endometrial infections may result in trauma and cause oligomenorrhea or 
polymenorrhea.

Waist to Hip ratio and Menstrual Disorder

The follicle growth cycle within the menstrual cycle consists of three consecutive phases, which are the follicular 
phase, ovulation phase, and luteal phase.9 The variation of the menstrual cycle is a clinical manifestation of the 
varieties of the follicular phase duration because the luteal phase is relatively constant, ranging at 13-15 days. 
Estrogen plays an important role in the follicular phase. On the other hand, estrogen also regulates fat accumulation 
in the buttocks, hip, thighs, and breast. This study revealed an association between waist hip ratio (WHR) and 
the menstrual cycle (p=0.035). This result is supported by results of a research conducted by Ceballos RM10 which 
concluded that females with a lower WHR have high levels of estradiol and testosterone. The high estradiol level 
causes fat accumulation in the hip and buttocks. However, testosterone inhibits fat accumulatiion in the abdomen 
and waist. The reaction of these two hormones yields a low WHR. Further studies on the metabolic pathway involved 
is required. It is suggested that there is a possibility of WHR influencing the duration of a menstrual cycle.10 

Menarche age and menstrual disorders

In this study, the median menarche age is 12 years old. Menarche itself is a sign of puberty termination, a transition 
of childhood to adulthood. An early menarche age is associated with an early ovulation cycle. If a female has 
menarche at <12 years of age, 50% of the menstrual cycle in the first year after menarche is an ovulation cycle. 
Alternatively, it takes 8-12 years after menarche to reach the ovulation cycle in females who have late menarche.9,11

As many as 30.8% participants experienced abnormal menstrual cycles (<26 days or >32 days). A similar research in 
Ethiopia obtained a result of 30%. The WHO obtained data from 3073 females with a median of the menstrual cycle 
after menarche being 34 days, with a wider variety (10% females have a menstrual cycle of >60 days, 38% females 
have a menstrual cycle of >40 days, and 7% females have a menstrual cycle of <20 days).12
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An abnormal menstrual cycle is a normal phenomenon in the first two years after menarche due to the anovulation 
cycle (a menstrual cycle without previous ovulation). Anovulation cycles most commonly occur in females aged <20 
years. After 5-7 years after menarche, menstrual cycles often elongate, and eventually become normal and regular.   21,11

BMI and menstrual disorders

Hooff et al conducted a study of BMI and menstrual cycles. This study recruited 2480 teenage girls in Amsterdam, 
with the average age being 15 years old. It was found that there was no strong correlation between BMI and 
menstrual cycle. This theory also supports the result of this research, where there was no correlation between BMI 
and menstrual cycle, let it be menstrual cycle, volume of bleeding, or menstrual pains. Hooff et al mentioned that 
body weight and weight loss influences menstrual dysfunction. The combination of weight loss, stress, and vigorous 
physical activity increases the frequencies of menstrual cycle abnormalities. A study performed by Rich-Edwards 
et al in 1994 showed that a BMI of 24 kg/m2 at 18 years of age is a predisposing factor to experience menstrual 
cycle disorders and infertility at an older age. This study did not find a correlation between being overweight and 
abnormal menstrual patterns.

CONCLUSION 

Knowledge of menstrual hygiene and waist-to-hip ratio is correlated with occurence of menstrual cycle abnormality, 
but was not associated with bleeding disorders and dysmenorrhea.
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Naturally, mercury is a harmful heavy metals. The use of mercury by humans can cause environmental pollution 
  ,metsys evitsegid eht  fo sredrosid( gninosiop etuca fo mrof gninosiop yrucreM .snamuh ni smelborp htlaeh dna

skin  and  nerves)  and  chronic (tremor  and parkinsonism). Currently heavy metal pollution is a major threat 
to the environment and should be controlled so as not to exceed the limits of its existence. This research 
aims to knowing mercury poisoning related to consumption of fish in the community around small- scale 

  ,noitpmusnoc  hsfi era selbairav htiw ,yduts lanoitces-ssorc saw hcraeser ehT .utiskabeL aseD ,gninim dlog
respondent  characteristics  and  mercury  in  hair.  60  respondents  were selected by random sampling 

  fo  stnemerusaeM  .noisserger  citsigol  dna yentihw-nnam ,tset erauqs-ihc yb dezylana erew ataD .metsys
mercury  in  hair  used  an  ICP-AES.The  result showed, the prevalence of mercury poisoning in community 
was 51.7%, fish consumption (high consumption) was 55%. Fish consumption, age, occupation, length of stay, 
distance from  the  house  and  source  of  drinking  water  were  significant  correlation  to  mercury poisoning, 
while smoking and sex correlation have no significancy. Source of drinking water was the most dominant risk 
factors that may affect the consumption of fish against mercury poisoning (OR = 14,693, 95% CI=1,818-118,769).

Keywords: Fish, Hair, Mercury

INTRODUCTION 

The increase of construction will be able to improve the quality of life and incomes, but on the other hand can 
reduce environmental quality and public health status due to pollution. Environmental contamination that can 
cause pollution in the waters is heavy metals form. Heavy metal pollution is a major threat to the environment 
(Setiawan, 2013). It happened because the risk of heavy metals or transition metal exposure is toxic in doses and 
concentrations in particular very large (Lestarisa, 2010). 

Metallic mercury contained in the environment can enter through the body by various ways, such as direct contact 
with skin, inhalation, and contaminated fish consumption by mercury then accumulated in the food chain where the 
highest accumulation will be obtained at the top of consumers. (ATSDR, 1999; Lestarisa, 2010). 

Chemicals bioaccumulation on aquatic organisms is an important criteria of the impact especially to humans who 
are exposed through foods such as fish (Geyer et al. 2000, in Setiawan, 2013). Aquatic organisms can accumulate 
mercury from the water, sediment, and food consumed (Lasut, 2009).

Mercury analysis can be done by using hair which can describe the condition of long term mercury exposure in the 
body. Medical geology research reported by Agung and Hutamadi (2012) in the gold mining area, Kabupaten Lebak, 
found that the mercury in fish and urine 0.5175 ppm and 15.733 ppm exceeded the quality standard that established 
in Indonesia (BPOM, 1989). 
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Based on the introduction study in the area of PESK Desa Lebaksitu discovered that the majority public complaints 
illness in the last 3 months were headache, vomiting and diarrhea, same with the research Hartono (2003), and 
health problems as tingling, difficulty moving your feet and skin disorders and tremor, same with the theory of Palar 
(2008).

Based  on  the  symptoms  and  health  problems  experienced  by  the  community  can  be concluded that the 
community has suffered chronic mercury poisoning. So it can be the knowledge base of mercury poisoning related 
to fish consumption of community in small scale gold mining (PESK) Lebaksitu village.

METHOD 

This study using cross sectional study design, independent variables are fish consumption, respondent characteristics 
(age, gender, occupation, length of stay, the distance of the house, smoking and drinking water sources) as the 
covariates, then mercury poisoning as the dependent variable. 

The study population is people who reside in the area PESK Lebaksitu village. Unit of analysis is people aged > 15 
years and stayed at least 5 years in Kampung  Sampay and Lebakpari, Lebaksitu village as many as 258 people. 
Total sample of 60 respondents selected by using proporsionate stratified random sampling and simple random 
sampling technique.

Data  used  from  the  primary  and  secondary  data.  Primary  data  were  obtained  from  the mercury levels 
examination in hair biomarker using an ICP-AES. Data collection specific characteristics of respondents through 
interviewed using a questionnaire. Secondary data that used were concerned and relevant with study.

Data processing starting from editing, coding, tabulation up to data entry. Then the data analysis are univariate 
analysis which descriptively describe each variable, bivariate analysis using the chi-square test and Mann-Whitney 
with 95% confidence level (p<0.05) and multivariate analysis using logistic regression analysis.
 
RESULTS AND DISCUSSION

Lebaksitu village is a village located in Lebak, Provinsi Banten with 3.581 people of population in 1000.89 hectares.

Overview Respondent Characteristics

Distribution characteristics, the average age was 44 years old, female was 42 people (70%), people with occupation 
at risk was 36 people (60%), 46 people (76.7%) stay for more than 10 years, 33 people (55%) live in house that close 
to the contamination,   43 people (71.7%) was not smoking, 47 people (78.3%) was springwater for drinking water.

Overview of Mercury Levels In Hair Biomarker and Fish Consumption

Most mercury levels in hair that was > 2 ppm as many as 31 people (51.7%) and 33 people (55.0%) was classified as 
high fish consumption. In general, people eat fish which is combination of both fresh seafood, fresh river fish and 
salted fish. Fish consumption at the Desa Lebaksitu community included in high fish consumption as the frequency 
of consumption of fish was once a day, once in two days or once in three days. While fish consumption is lower in 
communities if fish consumption frequency of once in four days, once in more than four days and never. About 40% 
of community get the fish from the traders, who are walking around the village.
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Relationship Respondents Characteristics Against Mercury Poisoning

Table 1. 
Respondents Characteristics Against Mercury Poisoning

N Median
(min-max) P-value

The Age of Against Mercury in Hair  >2 ppm 31 48 (27-62)
0,029

The Age of Against Mercury in Hair  ≤2 ppm 29 43 (25-55)

Variable 
Mercury Poisoning

Total OR
(95% CI) P-value

> 2 ppm  ≤  2ppm

Sex   
0,909

(0,301-2,744) 1,000Male 9 (50%) 9 (50%) 18 (100%) 

Female 22 (52,4%) 20 (47,6%)  42 (100%)

Occupation
3,538

(1,193-10,499) 0,040 Risk 23 (63,9%)  13 (36,1%) 36 (100%)

Not Risk 8 (33,3%) 16 (66,7%) 24 (100%)

Length of Stay 
4,912

(1,193-20,234) 0,044> 10 years   28 (59,6%) 19 (40,4%) 47 (100%)

≤ 10 years   3 (23,1%) 10 (76,9%) 13 (100%)

Distance from the house
4,000

(1,360-11,766) 0,021Near ≤ 50 m 22 (66,7%) 11 (33,3%) 33 (100%)

Far > 50 m 9 (33,3%) 18 (66,7%) 27(100%)

Smoking Status
1,074

(0,349-3,306) 1,000Yes 9 (52,9%) 8 (47,1%) 17 (100%)

No 22 (51,2%) 21 (48,8%) 43 (100%)

Water Resources  
6,429

(1,270-32,541) 0,033Groundwater 10 (76,9%) 3 (23,1%) 13 (100%)

Springwater 21 (44,7%) 26 (55,3%) 47 (100%)

Age and Mercury Poisoning

  ot  detaler ytinummoc fo ega egareva ni ecnereffid saw ereht taht snaem 920.0 = eulav-p deniatbo stluser ehT
mercury poisoning.  One  of  the  factors  that  can  affect  the  body’s susceptibility to heavy metal were age (Hamid 
1991 in Tugaswati, et al, 1997). In accordance with the research Dong, et al, 2015; Junita, 2013; Hanidza, et al., 2010; 
Lestarisa, 2010. The efforts that we can do is reduce the contact of the mercury. 

Sex and Mercury Poisoning

The results obtained p-value = 1.000 means that there was no difference in the proportion of mercury poisoning 
between male and female. This is most likely because people who participated in this study are mostly female 
about 70% of the male.

Occupation and Mercury Poisoning

The results obtained p-value = 0.040 means that there was difference in the proportion of mercury poisoning 
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between job are risky occupation and not risk with OR = 3.538, meaning that respondents with a risky job have 
opportunity to suffered mercury poisoning 3.5 times compared to respondent with not risky. According Warsono 
(2000), Occupation is one of the factors that affect mercury levels in the body. Occupation related directly with 
mercury have greater opportunities to the mercury accumulation in hair. Several studies have reported a significant 
relationship between work with mercury levels in hair (Rockman, 2013; Inswiasri and Kusnoputranto 2011; Harada et 
al., 1999, in  Nuttal, 2006). The efforts that  we can do  are socialization of lower risky occupation and the importance 
of personal protective equipment (PPE) using.

The Length of Stay and Mercury Poisoning

The results obtained p-value = 0.044, means that there was difference in the proportion of mercury poisoning 
between ≤10 years length of stay and >10 years the length of stay with OR = 4.912, meaning that respondents with 
>10 years length of stay have the opportunity to experience mercury poisoning 5 times compared to ≤ 10 years.
Long lived mercury accumulative can affect mercury levels in hair. The longer a person lives in the area polluted 
with mercury, the higher the mercury content in hair (Tugaswati, 1997 in Rokhman, 2013). This study coincides with 
findings of Rokhman (2013) and Andi, et al (2010). The efforts that we can do is reduce contact of the mercury. 

Distance from The House and Mercury Poisoning

The results obtained p-value = 0.021, means that there was difference in the proportion of mercury poisoning between 
distance of contamination from the house ≤50 meters and >50 meters with OR = 4, meaning that respondents with 
a distance of home ≤50 meters have the opportunity to experience mercury poisoning 4 times compared to >50 
meters. These results are consistent with studies Rokhman (2013), Andri, et al (2011), Diez, et.el., (2011). High levels of 
mercury in illegal mining regions associated with processing performed house or yard, kitchen or garden (Rohmana, 
et al., 2006). Approximately 10-30% of mercury used in illegal mining activities will be released into the environment 
(Aspinall, et al., 2006 in Inswiasri, 2011). The efforts that we can do is localization of the gold processing site by 
communal and located away from settlements.

Smoking Status and Mercury Poisoning

The results obtained p-value = 1.000 means that there was no difference in the proportion of mercury poisoning 
among respondents who smoke and do not smoke. This is because respondents who participated in the study had 
a predominant number of women than men and in Indonesia woman rarely a smoker.

Water Sources and Mercury Poisoning

The results obtained p-value = 0.033 means that there was difference in the proportion of mercury poisoning 
between respondents who have a source of drinking water is springwater and groundwater with OR = 6.429, meaning 
that respondents who have groundwater as drinking water has a chance to 6 times suffered mercury poisoning if 
compared to springswater. According to Darmono (2001), the effect of Hg in high levels can cause changes in water 
quality that can not be used, in addition can causing the death of aquatic life such as plankton and fish. The efforts 
that we can do is supply of water such as the Regional Water Company (RWC).

Relationship Fish Consumption Against Mercury Poisoning

The results obtained p-value = 0.021 means that there was difference in the proportion of mercury poisoning 
between consumption of fish low and high with OR = 3.463 means that fish consumption was high on the public has 
a chance to 3,5 times greater compared fish consumption is low.
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Fish is the main food source may contain methylmercury potentially neourotoxic for man (George et al.,2008). 
Mercury poisoning may occur through oral, mainly through the consumption of fish. Therefore, when humans 
consume contaminated fish there will increase the risk of mercury poisoning (Athens and Inswiasri, 2009).

The results of chemical analysis of metal mercury from fish in the area samples small scale gold mining desa 
Lebaksitu showed significant values are 0.5175 ppm (Anonymous, 2011a in Supreme and Hutamadi, 2012). The 
efforts that we can do, such as the fish consumption from a place far away from the village and the vitamin E and 
antioxidants consumption like selenium to detoxify mercury.

Variables Affecting Dominant Mercury Poisoning

Mercury poisoning affected by age, distance from the house, drinking water source and fish consumption together 
and controlled by confounding variable   which are occupation and length of stay with drinking water source 
became the most dominant variable related to mercury poisoning with OR = 14.693, meaning that respondents 
taking groundwater as a source of drinking water has a chance 15 times more likely to have mercury poisoning 
compared with springwater. 

CONCLUSION 

1. Poisoned by mercury was 51.7% of respondent.
2. Variable fish consumption, age, occupation, length of stay, distance from the home and drinking water sources 

statistically had significant relationship to mercury poisoning.
3. Gender and smoking variables statistically had no significant relationship to mercury poisoning.
4. Source  of  drinking  water  as  the  dominant  risk  factors  that  may  affect  fish consumption on the incidence 

of mercury poisoning with OR = 14.693, that mean respondents who consume groundwater as drinking water has 
15 times oppurtunity to have mercury poisoning compared with watersprings.
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The professional quality of life (PQL) is associated with the life aspects of nurses or future nurses that 
includes level of working difficulties, balance between effort and reward, psychosocial resilience, empathy 
response and clinical practice scope. However, most of PQL studies were conducted in clinical areas, and 
studies related to PQL in nursing education were limited. Therefore, it is imperative to investigate PQL in 
nursing education. This study aimed to examine the professional quality of life experienced by final-year 
student nurses. This study applied a convergent parallel mixed method design. Two instruments were used in 
this study including a modified Professional Quality of Life (ProQoL V) Scale by Stamm year 2010 and an open-
ended questions questionnaire. This study applied a purposive sampling with a criterion sampling method. 
A sample of 175 final-year students in the academic program was recruited (response rate of 89.28%). Over 
half of the students’ respondents reported a moderate level of compassion satisfaction (57.71%), moderate 
level of burnout (50.29%) and low level of secondary traumatic stress (56,6%). Three themes emerged from the 
open-ended questions that include the experiences of compassion satisfaction, the causes and the coping 
strategies of compassion fatigue. Understanding PQL guides is needed to establish psychosocial support 
services for nursing students.

Keywords: professional quality of life; student nurses 

INTRODUCTION 

The professional quality of life (PQL) is defined as individuals’ working quality as a helper or profession that 
describes positive and negative aspects of a job as well as reflecting individuals’ stress level related to their work 
(Stamm 2010; Shen, Yu, Zhang and Jiang 2015). PQL in health care system can lead to poor quality of health services 
(Boyle 2011). In other words, a low PQL can reduce the productivity as well as a high turnover of nurses (Boyle 2011).
PQL consists of two aspects: compassion fatigue and compassion satisfaction. Compassion fatigue is a negative 
impact of PQL and compassion satisfaction is the positive impact. Compassion fatigue is also composed of two 
parts, burnout and secondary traumatic stress (Stamm 2010). Positive and negative aspects can influence someone’s 
work, and can affect the professional quality of life. The understanding of positive and negative aspects to help 
patients with trauma will increase person’s ability to provide high quality service and maintain the balance of life 
itself (Stamm 2010).

Various studies of PQL have been conducted especially within the nursing area. Chase (2005) states that the 
experience of compassion fatigue for nurse as a service provider can affect the physical and mental health of 
the patients. Meanwhile, Kleiveland et al. (2015) stated that 33.92 % nursing students (of 227) at the University of 
Hordaland, Norway experienced high syndrome of trauma stress while learning in the clinical practice.

Students who are in their final year of their study should learn in the classroom, clinical practice, laboratory as well 
as work on their final project. These students are likely to experience either fatigue or satisfaction conditions which 
lead to low-high level of quality of life (Agustin 2012; da Silva et al. 2014; Purwati 2012). This study aimed to examine 
the professional quality of life by among the final-year nursing students. 
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METHOD 

This study received an ethical approval (No.023/MRIN-EC/III/2016) from Mochtar Riady Institute for Nanotechnology/
MRIN Ethics Committee. This study applied a convergent parallel mixed method design that collected both 
quantitative and qualitative data in the same phase and then combined them for the results’ interpretations 
(Creswell and Clark 2011). The instruments used in this study were a modified Professional Quality of Life (ProQoL V) 
Scale (Stamm 2010) and a modified open-ended questions questionnaire (Chase 2005). 

The instruments in this study were translated and cross-culturally adapted. The principal investigator and two 
academic staff translated the ProQoL V (Stamm 2009) and the open-ended questions (Chase 2005) from English 
into Indonesian language. Then, another bilingual translator translated the Indonesian version into English without 
knowing the original version (backward translation). A native English speaker further compared between the 
backward translated version and the original version. Finally, the four translators examined together to set the 
initial version of the Indonesian-ProQoL V and the open-ended questions. The open-ended questions have also 
been revised based on the Ethical Committee suggestions by providing positive questions which were preferred 
by Indonesian people. Moreover, due to ensuring the content validity, the principal investigator, and the research 
team decided to modify the ProQoL V and the open-ended questions in two languages (English-Indonesia). After 
revising the instruments, the modified version was then pre-tested on 43 nursing students to check its reliability, it 
readability of the item or questions, and the data collection procedure. Their comments were used for further item 
refinements. Based on the pre-test results, four items of the Indonesian version ProQoL V were modified.

The population of this study was the final year students at a private faculty of nursing (196 students). This study 
applied a purposive sampling with criterion sampling method (Patton 2015; Polit and Beck 2012). A sample of 175 
final-year students in the academic program was recruited (response rate 89.28%). Twenty-one (21) students did 
not participate in this study, nine (9) students are involved in this study, seven (7) students did not attend the class 
activity, and five (5) students did not finish the questionnaires.
 
RESULTS 

The results of this current study comprised respondents’ characteristics data, quantitative data based on a modified 
ProQoL V questionnaire and qualitative data based on a modified open-ended questions. The results can be seen in 
Table 1-3. Table 1 shows that more than half of the respondents were 21 years old (60%), female (82.9%), came from 
Java Island (18.8%) and belong to Bataknese (23.4%) and Javanese (23.4%) ethnic group. 

Table 1. 
The final year students’ characteristics

Characteristic n (%)

Age (years)

20 37 (21.1)

21 105  (60)

22 23 (13.1)

23 8 (4.6)

24 1 (0.6)

26 1 (0.6)

Gender

Male 30 (17.1)

Female 145 (82.9)
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Hometown (province)

Bali 1 (0.6)

Java 33 (18.8)

Kalimantan 15 (8.6)

Maluku 8 (4.6)

Nusa Tenggara Timur 27 (15.4)

Papua 1 (0.6)

Sulawesi 31 (17.7)

Sumatera 59 (33.7)

Ethnic Group

Alor 1 (0.6)

Ambon 10 (5.7)

Banggai 2 (1.1)

Batak 41 (23.4)

Dawan 1 (0.6)

Dayak 8 (4.6)

Flores 2 (1.1)

Helong 2 (1.1)

Jawa 41 (23.4)

Minahasa 7 (4)

Nias 12 (6.9)

Palembang 2 (1.1)

Palu 1 (0.6)

Pamona 1 (0.6)

Rote 6 (3.5)

Sabu 2 (1.1)

Saluan 1 (0.6)

Sangihe Talaud 1 (0.6)

Sunda 2 (1.1)

Timor 15 (8.6) 

Toraja 17 (9.7)

Table 2 reveals that more than half of the final year students were in the level of average regarding their experiences 
of compassion satisfaction (57.7%) and burnout (50.3%). However, half of them experienced a low level of secondary 
trauma stress (56.6%).

Table 2.
Professional Quality of Life of Final Year Students

Professional Quality of Life Domain n Mean SD
Level

Low (n/%) Average (n/%) High (n/%)

Compassion Satisfaction 175 40.18 5.14 0 101 (57.7) 74 (42.3)

Burnout 175 22.60 4.93 87 (49.7) 88 (50.3) 0

Secondary Trauma Stress 175 21.39 5.66 99 (56.6) 76 (43.4) 0
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Table 3.
Themes emerged from open-ended questions

Theme Sub-theme

The cause of Compassion Fatigue
a. External factors 

b. Internal factors 

The experience related to Compassion Satisfaction 
a. Satisfied experience 

b. Benefits experience

Coping strategies for addressing Compassion Fatigue
a. Focus on the problem 

b. Focus on the emotion  

The cause of compassion fatigue

The respondents divided the causes of compassion fatigue regarding learning into two factors, external and internal 
factors. The external factors included many tasks and activities at school and dormitory, the experience of being 
rejected by patients during clinical practice, being underestimated by friends, and get poor grades in the quiz or 
exam. For example, a student stated:

“Pengalaman yang tidak menyenangkan sebagai mahasiswa yaitu ketika saya tidak diterima pasien dalam perawatan 
pasien dan bingung dengan praktek yang saya lakukan” (Perempuan, 21 tahun, Kupang)

[“The unpleasant experiences as a student are when I was not accepted by the patients when caring them and being 
confused with the practice that I do” (Female, 21 years old, Kupang)]

Additionally, the internal factors that caused compassion fatigue in learning included feeling of bored, tired and 
stressed with the task, the lack of time to rest, lack interested in nursing, the trauma of seeing patients die, and 
afraid to face patients with trauma cases. For example, a student mentioned:

“Tantangan selama belajar di pendidikan keperawatan yaitu pada saat praktik klinik saya merasa trauma berat pada 
saat menghadapi pasien dengan kasus trauma” (Perempuan, 20 tahun, Batak)

[“The obstacle of learning in a nursing education is when I have to face a patient with a tramautic case during my 
clinical practice” (Female, 20 years old, Batak)]

The experience related to Compassion Satisfaction

The respondents further mentioned regarding their satisfaction experiences and acknowledged the benefits of their 
learning. The satisfaction experiences included opportunity to learn many things, to care the patients, to achieve 
high grade, to get adequate facilities at school and to have good lecturers. For example, a student stated that:

“Hal yang membuat saya puas selama belajar di pendidikan keperawatan yaitu sarana dan prasarana yang 
memadai, kualitas dosen dan bimbingan yang sangat baik, dan banyaknya fasilitas yang diberikan yang menunjang 
pembelajaran dan pengalaman menyenangkan selama belajar di pendidikan keperawatan adalah bisa bekerjasama 
dalam kelompok dan bertemu teman-teman”(Perempuan, 22 tahun, Kupang)

[“The things that make me satisfied for learning in nursing education are an adequate infrastructure, quality of 
lecturer and excellent guidance, and the number of facilities that were provided to support the learning and an 
enjoyable experience while studying in nursing education is able to work in teams and meet friends” (Female, 22 
years old, Kupang)]
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The benefits experienced when learning at nursing school included acquiring new things, getting to know new 
people, learning nursing sciences, educating the patient, and have a sense of compassion in caring for the sick. For 
example, a student mentioned:

“Manfaat yang saya dapatkan dari belajar di pendidikan keperawatan yaitu tahu mana yang baik dan buruk mengenai 
kesehatan dan bisa melayani orang lain yang membutuhkan dan hal yang membuat saya merasa puas selama 
belajar di pendidikan keperawatan yaitu memiliki pengetahuan yang baru mengenai kesehatan dan penyakit serta 
yang paling memuaskan yaitu saat praktek merawat orang sakit dengan belas kasih yang memerlukan bantuan 
saya” (Laki-laki, 23 tahun, Nias)

[“The benefits I get from learning in nursing education is to know what is good and bad about individual’s health 
and to serve others in need and the things that make me feel satisfied while studying in nursing education is that 
getting to know new knowledge about health and disease as well as the most satisfied experience is when at clinical 
practice while treating ill people with compassion who need my help” (Male, 23 years old, Nias)]

Coping strategies for addressing Compassion Fatigue

The respondents provided two coping strategies for addressing compassion fatigue in their study which included 
focusing on the problem and emotion. Regarding focus on the problem, the respondents mentioned a number of 
strategies such as time management, refreshing, talking to peers, independent learning and learning in the quiet 
environment. For example, a student stated:

“Cara saya menangani pengalaman yang tidak menyenangkan dalam belajar adalah dengan membuat jadwal 
belajar dan mengatur waktu sebaik mungkin” (Perempuan, 21 tahun, Toraja)

[“The way I deal with an unpleasant experience in learning is to create a study schedule and set the best time 
possible” (Female, 21 years old, Toraja)]

Meanwhile, the focus on the emotion was supported by the respondents by providing examples such as praying, 
being patient, and crying. A student mentioned:

“Cara menangani pengalaman yang tidak menyenangkan yang berkaitan dengan belajar yaitu biasanya saya hanya 
diam lari ke kamar, menangis, dan berdoa, hati pun akan gembira kembali”(Perempuan, 22 tahun, Jawa)

[“How to deal with an unpleasant experience related to learning is that I usually just quietly ran into the room, 
crying, and praying, then, my heart will be happy again” (Female, 22 years, Javanese)]

In summary, based on both quantitative and qualitative data, the final-year student nurses have experienced good 
and bad situations when learning at nursing school either in the classroom or in clinical practice. These experiences 
may reduce their quality of professional life as student nurses who might further lead to low level of their quality of 
life as graduate nursing professionals. 

DISCUSSION

The final year nursing students who nearly graduate may experience many challenges in their learning journey 
which, might continue to influence their PQL. the nursing students experiences compassion satisfaction as the 
positive aspect of PQL, with level of moderate (57.7%) and high (42.3%). The students mentioned that they were 
satisfied due to the opportunities to learn varied knowledge, to care for the patients, and ro get a high grade as well 
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as to experience adequate facilities and excellent educators at the school. The students also get benefits of their 
learning regarding acquiring new knowledge, getting to know new people, learning nursing sciences, educating the 
patient, and having compassion for caring the sick. 

Previous studies (e.g. da Silva et al. 2014; Hsiu-Chin and Sheng 2015, Mason and Juan 2012) supported the findings of 
this current study. Hsiu-Chin and Sheng (2015) reported that most of the nursing students in the USA are satisfied 
with their nursing program and curriculum. A study in Brazil at three universities by da Silva et al. (2014) also revealed 
that nursing students are pleased to their learning process though few of them experienced burnout (27.74% of 570 
students). Mason and Juan (2012) stated that CS had experienced only by few students who have good learning 
experience, able to adapt to the learning environment as well as able to cope effectively in dealing with CF.

In this current study, the nursing students also experienced the negative aspect of PQL, namely compassion fatigue/
CF which consisted of burnout/BO and Secondary Trauma Stress/STS. Half of the nursing students experienced BO 
on average level (50.3%) with more than half students experienced a low level of STS. A study in Africa by Mason and 
Juan (2012) revealed that nursing students had risk of burnout (63.75%) thought their level of CS was high (61.25%). 

Moreover, the students provided opinions regarding the cause of CF including external and internal factors. 
The external factors were lots of tasks and activities, being rejected by patients in the clinical practice, being 
underestimated by peers, and getting a low grade in their quiz or exam. The internal factors that caused CF 
experiences were stress, deficiency of sleeping, lack interested in nursing and the trauma in clinical practice. Some 
previous studies (e.g. Kleiveland et al. 2015; Stevanie 2015; Stoves 2014; Tomaschewski et al. 2014) reported some 
similar causes of CF in the nursing education, for example, task overload, tiredness of long learning in the class or 
laboratory, poor grade in exam and a trauma experience in the clinical settings. 

The student nurse further provided some strategies for managing CF in their learning by dividing into two main 
strategies: focus on the problem and focus on the emotion. The strategies that focus on the problem includes 
good time management, refreshing, talking to peers, and self-determining learning. Some strategies that focus on 
the emotions were praying, crying, and be patient. Stevanie (2015) used a qualitative study to reveal some similar 
strategies for addressing CF at nursing school such as willingness to change, praying, adapting and refreshing. 
However, there was a negative way that was conducted by student when managing CF i.e. stay sad in a long period 
of time (Stevanie 2015). 

CONCLUSION 

It is noted that final year students who had many responsibilities for achieving their bachelor degree in nursing 
experienced both satisfaction and fatigue experiences.  These experiences were supported by quantitative and 
qualitative data of this current study. This study also provided some strategies for managing the adverse experiences 
in learning. Thus, it is important to further apply interventional study to manage the challenge experienced in the 
teaching-learning process to provide a healthy learning environment.
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Background: Oral Squamous Cell Carcinoma (OSCC) is the most common oral malignancy, approximately 90% 
of all malignant of oral cancer. The treatment method vary according to the cancer stage and other conditions. 
The main widely used treatment methods for OSCC is surgery, which can be appli ed as a single method or 
combine with radiotherapy or chemotherapy. Many research found that patients who had undergone surgery 
for OSCC have higher probability to survive after radical dissection and free margin have been applied. The aim 
of this study was to assess the impact of free margin on OSCC survival. Methods: We conducted a retrospective 
cohort study of 78 patients with OSCC who were treated in Dharmais National Cancer Hospital from 1 January 
2003 to 31 January 2013. Three years survival rate based on margin status, and Kaplan Meier survival curves 
were computed and tested statistically by log-rank test. Cox proportional hazard model was applied to assess 
the prognostic significance of margin status. Results: Results showed that overall survival in 3 years follow-up 
was 42.5%. The cumulative survival probability among patients with free margin compared to patients with 
close margin was 56.5% versus 29.4% (p=0,007), respectively. Close margin was found to be an independent 
risk factor of OSCC death (HR=2.508, CI 95% 1.263-5.092, p=0.011). This study proved that inadequate surgical 
margin is predictive for poor prognosis of OSCC patients. 

Keywords: Margin Status; OSCC; Survival

INTRODUCTION 

Although, oral cancer is not the major cancer suffered by Indonesian population, but the number are increasing and 
a half of them are death. Carcinoma cell squamous was 24% for all head and neck cancer and 90% of oral cancer 
histopathology (Ravi et al, 2014). Annual number of new cases oral cancer in Indonesia is 3002 and annual number 
of deaths is 1263 according IARC data (IARC, 2012). 

The first treatment for solid tumor is radical surgery then continues with adjuvant radiotherapy or chemotherapy. 
Therapy for patients with oral squamous carcinoma cell (OSCC) should achieve clear tumor which show by free 
margin and constantly maintain oral function (Reksoprawiro et al, 2004).   

More than 50% patients visited hospital with late stage. This phenomenon causes the 5-years overall survival of 
OSCC less than 50% (Lippman et al, 2005). Early study in Dharmais, show that patient with oral cancer has one year 
survival 66.7% and 2 year survival 12.1% (Sutandyo et al, 2014). Therefore, we want to know how margin status impact 
on OSCC survival.
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METHOD 

Study Design

After ethical approval by The Committee of the Medical Research Ethics of the Dharmais National Cancer Hospital 
No. KEPK/041/X/2015 and The Committee of Ethical Research Public Health No. 250/UN2.F10/PPM.00.02/2015, we 
performed retrospective cohort study. Total numbers of patients were 78. The eligible criteria was patients who have 
oral cancer and carcinoma cell squamous confirmed by histology examination. Exclusion criteria were patient who 
can’t be determining their staging and we can’t find their fixed formalin paraffin embedded (FFPE). 

Statistical analysis

The study design was to determine 3 year overall survival oral squamous cell carcinoma patient in Dharmais 
National Cancer Hospital. Independent variable in the analysis included age, sex, stage, differentiation, surgery, 
neck dissection, margin status, chemotherapy and radiotherapy. The comparison of survival OSCC patients describe 
by Kaplan Meier curve and the significant test used log rank test. Hazard ration calculated by cox proportional 
hazard. 

RESULTS 

In the total 78 patients OSCC with average age was 47 years old (range 19-78 years old). Mostly, patients with age more 
than 40 years old and male patient. Patient’s age and gender was not associated with margin status. Tumor stage, 
vary from stage I until stage IV, the divided into 2 groups, early (I-II) and advance stage (III-IV). Proportion advance 
stage 73.1% with well differentiation 59.0%.  

Table 1.
 Characteristics Patient with OSCC in Dharmais Hospital

Variable f %

Age

≤ 40 year 28 35.6

> 40 year 50 64.1

Sex

Male 47 60.3

Female 31 39.7

Stage

I-II 21 26.9

III-IV 57 73.1

Differentiation

Well 46 59.0

Poor 31 39.7

Unknown 1 1.3

Surgery

Yes 42 53.8

No 36 46.2

Neck Dissection

Yes 30 38.5

No 48 61.5
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Margin Status

Free Margin 37 47.4

Close Margin 41 52.6

Chemotherapy

Yes 37 47.4

No 41 52.6

Radiotherapy 

Yes 39 50

No 39 50

Relating therapy, 53.8% (42/78) patients got surgery, otherwise biopsy only. Radical neck dissections happen in 
71.4% (30/42) patients. Margin status as an independent variable has 2 group positive and close margin become 
close margin group and free margin. Total close margin cases were 52.6% (41/78) and free margin (47.4%) 37/78. But, 
if we look closely, we must aware that this number was crude proportion. Usually, patients who got radical neck 
dissection will examine their margin status. So, the calculation of patients who get free margin was 88% (37/42). A 
half patient got radiotherapy and only 47.4% patients with chemotherapy. 

The follow up data, show that 43.5 (34/78) patients were die, both by cancer and other causes. Three years Overall 
survival patients OSCC was 42.5% (graphic 1). Patients with close margin were significantly greater risk of death 
(close margin 29.4% vs free margin 56.5%). 

Figure 1. 
Survival curve:  A. Overall Survival;  B. Survival curve according to Margin Status.

The Kaplan Meier Curve show clear differentiation in overall survival rates between two groups (graphic 2). The 
unadjusted hazard ratio margin status was 2.56 (CI 95% 1.263-5.092, p=0.011) (Table 2). Cox regression analysis 
determines the comparison of the effect from each variable on outcome. After adjusting for the effect of age, sex, 
stage, differentiation, surgery status, chemotherapy; free margin remained significant variable for survival OSCC, 
HR= 2.391 (95% CI 1.172-4.877, p=0.017) (Table 3).
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Table 2.
Univariate Cox Regression for Overall Survival
Variable HR (95% CI) p-value

Margin Status (n=78)

0.011Free Margin 1.00

Close Margin 2.508 (1.236-5.092)

Margin Status (n=42)

0.071Free Margin 1.00

Close Margin 2.8667 (0.915-8.982)

Table 3.
Multivariate Cox Regression Overall Survival (Backward LR)

Variable HR (95% CI) p-value

Margin Status (Close vs Free Margin) 2.391 (1.172-4.877) 0.017

Radiation (No vs Yes) 2.328 (1.158-4.682) 0.018

DISCUSSION

The primary treatment for solid tumor is surgery. Inwwadequate surgery will lead to positive margin that contributes 
in decreasing survival rate and recurrence (Sutton et al, 2003). The aim of surgery in OSCC is maintain the function of 
oral organ with free margin. Handling OSCC patients should achieved tumor eradication, maintain oral and mouth 
function, and patient’s appearance. Other factors, also important to decide the kind of therapy are age of patients, 
general state, hospital facility, doctor’s ability and patient’s choices (Reksoprawiro et al, 2004). This study was to 
assess the impact of margin status on OSCC survival with retrospective design 3 years survival in Dharmais Hospital. 

Three years overall survival OSCC patients in 2015 are 42.5%. According to Sutandyo et al (2014) who evaluate tongue 
cancer in Dharmais Hospital form 2009-2012, 1- year survival was 60.6% and 2 years survival only 12.1%. This shows 
that from year to year overall survival in oral cancer increase significantly. One of factor that involved in better 
survival of oral cancer is therapy. Not only radical neck dissection with free margin but also adjuvant radiotherapy. 
This paper evaluation margin status on OSCC patients. 

The study show that survival patient double if the surgical margin is free. Studied by Sutton in 2003, evaluate margin 
status with local recurrences and survival. Close margin were associate with histopathological aggressive disease. 
Margin tumor is a predictor of local recurrence and survival in OSCC (Heiduschka et al, 2016), the study proved 
that margin tumor thickness was independent factor for local recurrence and survival. The result also similar to 
another study by Eldeeb et al (2012) who examine patients with surgery as the first therapy, unclear margin is an 
independent risk factors for recurrence and overall survival. 

Free margin remained as a significant factor prolongs survival OSCC patients while close margin significantly has 
perineural invasion and vascular permeation. This kind of tumor show aggressive invasion, bigger diameter and 
higher nodule metastasis.  Therefore, patients with close margin have aggressive tumor character that will lead to 
decreasing survival.  
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Indonesia is one of the most prone-disaster area with a lot of potential hazard which might cause public health 
emergency. Due to its condition, organizational and community preparedness has become the most important 
issues. Indonesian Red Cross (PMI) had implemented the epidemic preparedness intervention during 2014 to 
2015 in two disaster-prone districts, Cianjur and Central Jakarta. The intervention enhanced the capacity of local 
organizations to play vital public health emergency roles in the community and identify actions that should 
be taken by community members to help controlling the disease outbreak and epidemic. This study aimed 
to analyze the organization and community preparedness as an evaluation of the interventions. The study 
has applied descriptive analyses with dominant quantitative and less qualitative methods. Organizational 
preparedness analysis has been addressed to three main actors: PMI, Health District Office (Dinas Kesehatan) 
and District Disaster Management Agency (BPBD) through qualitative approach by using national indicators on 
organizational preparedness. Community preparedness analysis has been conducted to selected community 
of project targeted area through a survey by using modified indicators of Desa Tangguh. The study has showed 
that Health District Office still became the main leading sectors of organizational preparedness while BPBD 
has no sufficient resources on the issues. The community preparedness analysis on three villages in rural 
area showed level of moderate while other villages in urban areas showed advance level.  It means that all 
indicators were met tough, but the implementation of preparedness activities should have to be improved 
accordingly. The local authorities have to include public health emergency as the priority aspects on its 
disaster preparedness. 

Keywords: organizational preparedness; community preparedness; public health emergency

INTRODUCTION 

Indonesia is one of the world’s most natural disaster prone country. Earthquake, tsunami, flooding, landslide and 
volcanic activity pose a constant threat to the safety and wellbeing of millions people who living in the country. 
Under condition of Indonesia which has a lot of disaster, community preparedness become the most important 
issue on disaster risk reduction. As well as vulnerability to natural disasters, Indonesia continues to face outbreaks 
of epidemic infectious diseases, such as dengue, malaria, measles, etc. While disease outbreaks can be a triggered 
by disaster, particularly people who are displace and have limited access to health services, they can also erupt 
as result of people’s lack of awareness and protection; weak public health systems or the introduction of a new 
microorganism into the community. Further, those lack of awareness and protection and the weakness of health 
system would be the direct trigger to public health emergency.

To address the health impacts of disasters and public health emergencies, the Indonesia Government through 
the Ministry of Health (MoH) and National Agency of Disaster Response (BNPB) have set up preparedness and 
response mechanism for outbreaks, epidemics and pandemics from district up to national level. Yet, while the 
government of Indonesia and its partners have invested in integrated mechanism, much remains to be done to 
ensure preparedness. 
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As an auxiliary to the authorities and one of the country’s biggest humanitarian organizations, Palang Merah 
Indonesia (PMI) directly supports the government agencies through its health services during the preparedness 
and emergency situations. As well as its trained human resources, PMI has extensive experience in preparing for, 
and responding to, threats of outbreaks, epidemic and pandemics through its outreach community based health 
programs and emergency health operations.

Indonesian Red Cross (PMI) had implemented the epidemic preparedness intervention during 2014 to 2015 in two 
disaster-prone districts, Cianjur and Central Jakarta. The intervention enhanced the capacity of local organizations to 
play vital public health emergency roles in the community and identify actions that should be taken by community 
members to help controlling the disease outbreak and epidemic. Referring to evaluation report at the end of 
project implementation, it was found that the project has increased the PMI capacities on responding the public 
health emergencies i.e. epidemic and outbreak control. Further, the capacities have also addressed to coordination 
mechanism within organization and community levels on epidemic preparedness. 

As the threats of disaster and epidemic have been increased recently as impact of the climate change and other 
environment degradation, organizational and community preparedness has become importance issue to be in place. 
This study aimed to analyze the level of organization and community preparedness as impacts of the interventions. 
The impact analysis has become the main point to ensure the project sustainability after long period of intervention.

METHOD 

The study has applied descriptive analyses with dominant quantitative and less qualitative methods. A community 
survey has been conducted by using standard questionnaire with modified indicators of community resilient or 
Desa Tangguh minimum standard. A small survey has also been conducted to BPBD, Health District Office and PMI 
to gather detail information related organization preparedness. The study has referred to qualification standard of 
organization preparedness in UU No. 24/2007. 

Qualitative approach has been conducted through in-depth interview to gather the information related dynamic 
process in internal organization and community in terms of public health emergency’s preparedness. Quantitative 
approach has been used through triangulation by using descriptive analyses to explain the capacities, existing 
program implementation and challenges which have been faced by the organizations and selected communities in 
public health preparedness. 

The study has focused on public health preparedness in selected districts and communities which have been 
intervened by PMI’s Epidemic Preparedness Project. There were two districts, Cianjur in West Java Province and 
Central Jakarta in DKI Jakarta province which have been selected for the study. Community survey has been 
conducted in five villages within those two district, Sukanagalih, Susukan, Girimukti, Cempaka Putih Barat and 

  .stnednopser sa detceles neeb evah hcihw latot ni srebmem ytinummoc 501 erew erehT .rumiT hituP akapmeC
Organizational preparedness analysis has been addressed to three main actors: PMI, District Health Office (DHO) 
and District Disaster Management Agency (BPBD).

To ensure the organization and community preparedness in public health emergency, the study has been conducted 
short review in prior on organization and community indicators which revealed form some previous studies and 
national standards. The study has incorporate indicators from Desa Siaga and Desa Tangguh which were launched 
by Ministry of Health and BNPB for the community assessment. In addition, for organization assessment, the study 
has applied the national indicators which had been defined by BNPB in UU No. 24/2007. The organization indicators 
in public health emergency which has been applied for this study are (1) risk assessment; (2) response plan; (3) 
resources mobilization; (4) training and education; (5) coordination; (6) disaster response mechanism; (7) early 
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warning system; (8) information management; and (9) disaster response simulation.  Furthermore, the indicators 
have been used in community preparedness which incorporated from Desa Siaga and Desa Tangguh are (1) 
community legislation; (2) community planning; (3) community organization; (4) community funding; (5) community 
capacities; and (6) implementation of disaster management activities at community level.
 
The survey on community preparedness used standard questionnaire which were consists of 60 questions grouped 
based on the indicators of community preparedness in public health emergency.  Each question has a point; the 
descriptive analysis of the survey had got from the total point of the questionnaire of community preparedness. 
In addition, the total point would be classified into three categories of community preparedness level, there are 
advance level; moderate level; and basic level.
 
RESULTS 

The Indonesian government has set up the standard criterias for organization capacities on emergency preparedness. 
In terms of public health emergency, those criterias in UU. No.24/2007 have applied to asses three main organizations 
in this study. The organization are directly involved in public health emergency issues at district level. The results 
which been revealed from the study are mainly focus on nine indicators on organization preparedness in terms of 
public health emergency. 

The study revealed only Health District Office (Dinas Kesehatan Kabupaten) who has specific SOP and guideline 
on risk assesment in public health emergency while District Agency on Disaster Response (BNPB) and PMI District 
have also SOP and guideline but not specifically for public health in emergency. Contigency plan on epidemic 
and outbreak as public health emergency has only developed by Health District Office (Dinas Kesehatan). Both 
PMI District and BPBD have supported actively to Health District Office on resources mobilization during public 
health preparedness and emergency. As valuable impact of epidemic preparedness intervention, the capacity of 
PMI District and Health District Office on conducting training and education for staff and community volunteers 
are enhanced. Coordination mechanism within PMI district, BPBD and Health District Office are also improved 
during disater response and public health emergency. The study also revealed the leading sector in public health 
emergency response at district level is Health District Office while PMI and BPBD have close coordination with them. 
In addition, regarding early warning system in public health emergency has only established by Health District 
Office as well. As community is the most vulnerable population during disaster emergency, in order to minimize 
the disaster impact, community preparedness has become the top priority on disaster management. Indicators of 
community preparedness in public health emergency have aligned with Desa Siaga and Desa Tangguh which aimed 
to enhance community resilience. This study applied both indicator from Desa Siaga and Desa Tangguh to measure 
the community preparedness in public health emergency. 

Table 1. 
Detail Indicators Community Preparedness in Public Health Emergency

Indicators Sub-indicators

Community Legislation Community legislation

Community Plan Contingency Plan in Public Health Emergency

Community organization Community organization; volunteers; coordination

Community funding Preparedness and Response’s Funding mechanism

Capacities development Epidemic control training; epidemic tools; health promotion activities; active volun-
teers; early warning system

Disaster management
Community mapping; referral system; information management; reporting mech-
anism; mitigation; health promotion in emergency; vulnerability group; Access to 
health services
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The study has revealed five villages/communities targeted has fulfilled the basic indicators of community 
preparedness. The study has choosed five village which used to become selected areas of epidemic preparedness 
intervention. 

Descriptive analysis was being used to categorize community preparedness in public health emergency. Referring 
analysis results, it found from the six indicators of community preparedness in five selected community (villages), 
revealed there were three villages in Cianjur district are categorized to moderate level means all the indicators could 
have fulfilled but the activities implementation should be improved accordingly. Two villages in central Jakarta 
were categorized to advance level which means all indicators have been met with satisfactory performance and 
addressed significant changes on risk reduction of public health emergency. 

DISCUSSION

Organization capacity in public health emergency mainly focus on community based approach on risk reduction 
program. Community development is empowering the communities.  Refer to Laverack (2001) defines the concept 
as the process of enabling communities to increase control over their lives. Communities are groups of people that 
may or may not be spatially connected, but who share common interest, concern or identities. The study revealed 
the three main organization: PMI, BPBD and Health District Office have same approach to deliver their community 
based program on risk reduction both for disaster and public health emergency. The organizations encouraged the 
participation of communities and other stakeholders to provide inputs into disaster preparedness including public 
health activities. This participation approach was intended to create a sense of ownership and that the community 
eventually will gain the capacity to responds to local need to ensure the preparedness. 

As mentioned in Indonesia regulation UU No. 24/2007 on disaster management, BNPB at national level and BPBD at 
provincial/district level are fully in charge on disaster response in Indonesia, both natural disaster and non-natural 
disaster i.e. epidemic and outbreak. However, as revealed in the study, in terms of public health emergency as 
slow on-set disaster, some organizations have difficulties to define preparedness action and response plan clearly. 
As the assessment during public health emergency needs specific and specialize skill, then Health District Office 
has dominated to lead the preparedness program activities and emergency response, unless the responsibility 
should be addressed to BPBD as coordinator emergency operation. However, the coordination mechanism within 
government agencies and PMI in those two district has run very well. 

The organization capacities in emergency preparedness mainly aimed to assist the community to establish proper 
resilience mechanism particularly on disaster risk reduction. According to UNISDR resilience is the ability of a 
system, community or society exposed to hazards to resist, absorb, accommodate to and recover from the effects 
of a hazards in timely and efficient manner, including through the preservation and restorations of its essential 
basic structures and functions. A resilience community (in respect to potential hazard events) is determined by the 
degree to which the community has the necessary resources and is capable of organizing itself both prior to and 
during times of need. 

This study revealed that resilience which determined through community preparedness in public health emergency 
have certain main characteristics including (1) understand their risk; (2) capable to assess their capacity; (3) able to 
respond to the risk and poses basic knowledge and skill which had given during the intervention period and (4) has 
access to resources and services. This is in line with national indicators on community preparedness through Desa 
Siaga which proposed that the characteristics of a resilience “Siaga” community among others are knowledgeable 
and healthy, organizes, connected, has infrastructure and services, has economic opportunities and can manage its 
natural assets within the community. 
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BNPB through PERKA No.1/2012 has outlined the characteristics of a resilience village/community known as Desa 
Tangguh. According to BNPB, a resilience community/village has the ability to recognize threats and is able to 
organized community resources to reduce vulnerability and to increase the capacity to reduce disaster risk, including 
public health threats as well. This capacity embodied in the village development plan. It includes measures of 
prevention, preparedness, disaster risk reduction and capacity for post-disaster recovery. In this concept, the 
community actively involved in reviewing, analyzing, handling, monitoring, evaluating and reducing the risks of 
disaster in the area, mainly by utilizing local resources in order to ensure sustainability. 

Referring to Desa Siaga and Desa Tangguh categories, the community preparedness analysis on three villages in rural 
area showed level of moderate while other villages in urban areas showed advance level. It means as the impact of 
epidemic preparedness project, the interventions have enabled the community to fulfil all the minimum standard 
of community resilience, including (1) community legislation; (2) community planning; (3) community organization; 
(4) community funding; (5) community capacities; and (6) implementation of disaster management activities at 
community level.  However, the implementation activities for each indicator should be strongly improve. This study 
has also found one of the main challenges of the implementation actions as sustainability program is funding 
secure within community level and further community development. 

CONCLUSION 

According the result and discussion above, this study has revealed organization capacities on disaster response and 
preparedness were good, unless in terms of public health emergency has strongly need to be improve. As categories 
to slow on-set disaster, both organization and community members have some difficulties to define their activities 
to increase the capacities in public health emergency. The coordination and dominated leading in public health 
emergency is addressed to Health District Office while BPBD and PMI have conducted close communication with 
them. 

Regarding the community preparedness, there was a significant difference among villages/communities in Central 
Jakarta compare to villages/communities in Cianjur District. The differences aligned to community education level 
and community development system. This study found the funding security has also influenced to scaling up 
community development. Provide a proper assistance for community leader on advocacy would be a valuable 
investment to follow up in order to empower the community to put the community preparedness in public health 
emergency as one of priorities issues to be in place. Further the investment would be the key solution to ensure 
program sustainability. 
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This study aims to explore the meaningfulness of life of Muslim single mother with qualitative methods 
through in-depth interviews to examine the field data in order to discover the meaning behind the facts 
comprehensively. Subjects numbered twelve people, who are either a divorcee or a widow and live in six 
different areas: Lombok (West Nusa Tenggara), Bekasi, Bogor, Bandung, Depok and Tangerang. The results 
suggest that subjects are able to find meaningfulness of life through realization of sources of the meaning of 
life, which are creative values, attitudinal values, experiential values, and hopeful values. Their meaningfulness 
of life gained by perform the role as breadwinner, as well as fulfill their parental responsibility to raise and 
educate their children. Furthermore, the searching of meaningfulness of life also indicates a mentally healthy 
individual according to motto of logotherapy (meaning of life theory) which is use in this study, “health 
through meaning”. 

Keywords: meaningfulness of life; muslim single mother.

INTRODUCTION 

The structure of ideal family consist of parents and children. However, the structure of parents which are father 
and mother can change at any time because of a divorce or death of spouse. It is cause either mother or father 
of becoming a single parent. Santrock (2002) states there are two kinds of single parent, which are single parent 
mother and single parent father. Single parent mother, or‘single mother’, is a single parent who has to replace 
the role of father as the head of family, be a decision maker, a breadwinner, in addition to her role manages the 
household, raises, guides, and meet the psychological needs of children.

Single mother generally faces various problems of life in economic, practical, psychological, parenting issues, family 
problems and the difficulty of fulfilling a father figure for the child (Hurlock, 2004). Furthermore, according to Papalia, 
Olds, Feldman (2009) due to loss of partner will have some impacts on the problem of adjustment for women, also 
the negative stigma from society towards single mother. Nevertheless, there are several single mother who able to 
survive from these problems. 

  .seitisrevda ni evivrus dna efil fo ssenlufgninaem eht dnfi ot elba era ohw rehtom elgnis milsuM no sesucof yduts sihT
There has been several previous studies about single mother also meaning of life. First, study about Single Mothers 
Program (SMP) in Malindi, Kenya that addressed problems and improved the health and quality of life of single 
mother by provide basic medical, nutrition and welfare needs (Mainthia, Reppart, Reppart, et. al, 2013). Second, a 
study by Ahsyari (2015) that suggest two coping strategies which are problem focused coping and emotional focused 
coping to address the emotional exhaustion on single mother.

Third, study by Bhattacharya (2011) that explore the relationship of meaning in life with subjective well-being among 
young adults. It showed that finding a meaning in life involved both personal goals and professional goals to an 
individual’s life. Fourth, a study about meaning of life which first started by investigate why Malaysian youth were 
unhappy then cause increase suicide rates. The results suggest that Malaysian youth found meaningfulness in life 
when they have happiness, relationship with people closest and specific goals in life (Kok, Goh and Gan, 2015).
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Based on those descriptions, this study aims to explore the meaningfulness of life of single mother which still have 
little attention, particularly on Muslim single mother. We use a theory called logotherapy by Frankl that can be 
regarded as an effort of healing through the discovery and development of the meaning of life (Bastaman, 2007). 
The meaning of life is not only to be found in normal and please condition, but also in suffering (Bastaman, 2007) 
as well as single mother life. Frankl states there are three sources of values that allow a person to find the meaning 
of life: creative values, experiential values, and attitudinal values. Bastaman (2007) added an important perceived 
value namely hopeful values. 

To do so this study addresses the main question mentioned earlier: “How is the meaningfulness of life of Muslim 
single mother?” Therefore, the objective and the novelty of this study is to contribute empirical findings that not 
only explore the meaningfulness of life but also provide possible explanations that meaningfulness of life may be 
one of solution for Muslim single mother to survive in adversities.

METHOD 

This study uses qualitative approach (field study) to explore deeper meaning and describe of phenomena, 
background, and the potential of the subjects. The design of this study does not mechanistic, but developed after 
investigators enter the study object. Data collection techniques based on two things: field study and literature 
review. Subjects numbered twelve Muslim single mother and selected by purposive. The field study finished by in-
depth interview and observations. Meanwhile, the literature review finished by collected data from books, journals, 
articles, and other written data related to subject matter.

The in-depth interview submitted in an open and unstructured pattern. Unstructured interview is relevant because it 
allows interviewees to define themselves and their surroundings or to use his terms alone on a culture and tradition 
that they profess (Mulyana, 2002). The interview questions are composed by the indicators of the meaningfulness 
of life according to theory, although questions can be developed in accordance with the answers to the subjects. 
Most interviews were conducted using a recorder with the permission of subjects to avoid mistakes in citing any 
statements made. Furthermore, we did observations by seeing or observing subjects to examine circumstances on 
the ground directly. 

Data analysis procedures used in this study followed the analysis stage of phenomenological study which are: 
transcribing the interview recordings of subjects into written form; doing bracketing (epoche) which reads all 
data without any intervention to look at the facts;  do horizonalization (the inventory statements relevant to the 
essentials topic using a matrix based on the instrument); do the stage of ‘cluster of meaning’(explore and analyze 
the connection between the indicators with the deepest meaning); the last, doing description of the essence to 
integrate the themes into a narrative description.
 
RESULTS 

This study carried out by in-depth interviews to 12 subjects of Muslim single mother. There are 4 subjects who 
divorce with her husband, while the rest is being a single mother because of death of spouse. The subjects’ average 
period of being single mother at least two years, and they have one or two children. Economic status of subjects are 
all included to the middle. There are four things to be observed with regard to the meaningfulness of life of Muslim 
single mother, which are creative values, attitudinal values, experiential values, and hopeful values.

The differences between our results and previous studies (see Ahsyari, 2015; Mainthia, et al. 2013) lies on the way 
to explain about addressing problems of single mother. They explained coping strategies and a program model to 
address the problems, while our study suggest that finding meaningfulness of life can address the psychological 
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problem of Muslim single mother. Thus, that ‘finding way’ can be done alone by the subjects. All of subjects admit 
that the greatest difficulties after becoming single mother are economic problems and the division time between 
work and keep their children. Generally, our subjects feeling shock when the first time becoming a single mother, 
except subject T from Depok who felt comfortable because she finally free from her husband’s threats who did 
cheating and domestic violence. Meanwhile, there was subject UK from Bandung who experienced baby blues 
syndrome and other psychological symptoms after divorced when she had a baby. However, she thought that she 
has to survive and protect her baby. In brief, the difficulties more felt by Muslim single mother who experienced 
a harmony relationship before their husbands died, while for those who suffered because of their husband, this 
separation became one way to escape from trouble.

We find that our subjects try to solve economic problems by work hard. Subject S, NA, and M from Lombok showed 
tenacity to work as farm laborers although sometimes they have no source of income. Subject NA from Bekasi 
opened a home-based business, as well as subject SPY from Bandung and T from Depok. Subject UK become a 
counselor at school while other subjects working in the office, even one subject is a housemaid.

Furthermore, after becoming single mother most of our subjects changes to living a better life. They desire to 
become a better person and trying to appreciate all values of compassion and kindness they received. We also find 
the religiosity aspect in our subjects, they positioning themselves to God as better servants who always surrender. 
In addition, there is a belief system based on concept of tauhid  that makes our subjects has faith that they can 
survive because of God’s promise that He only give trials to people who could through it. 

Another finding shows that most of our subjects does not care about the negative stigma from society, because it 
all depends on themselves. Moreover, they never blame themselves for this incident. They got positive wisdoms 
like stronger faith, maturity, and even a better economic condition. Also, they optimistic to continue their life for the 
sake of their children that become source of strength and purpose in their life. Therefore, the most important thing 
in their life right now is to build a better future for their little family. 

DISCUSSION

As the answer of main question mentioned in introduction, Muslim single mother are able to find the meaningfulness 
of life when they have addressed their lives for their children. We provide interpretation of our findings using 
logotherapy theory as explained. Our subjects find the meaningfulness of life in adversities through the realization 
of four sources of meaningfulness of life. First, creative values. It demonstrated by the activity of work, creating a 
work or doing real action. We find that almost all of our subjects are work and do business. Such as subject T and 
SPY do a catering business at home, as well as subject NA from Bekasi who become entrepreneurs of  muslimah 
fashion, or like subject NA from Lombok who seek alternative employment if it were not harvest season. There is 
also subject S who persistent to work as a housemaid.

Second, experiential values. It obtained through life experience of truth, goodness, beauty, and love. All subjects 
may appreciate the support and affection given by the closest people, especially the elderly, friends and relatives, 
except subject A from Bogor who claims that she survive by herself. Meanwhile, according to subject NA from 
Lombok, she feel closer with her daughter-in-law than her own daughter, and subject NA from Bekasi who are 
discovering her experiential values from Muslimah community which she participated in.

Third, attitudinal values. It isrequires a person to be able to take the right attitude and assessment in the face of 
circumstances that are not pleasant and can not be avoided anymore. Our subjects tend to remain silent about the 
negative stigma from society, while there is still a subject who worry about it. Fourth, hopeful values. It is all about 
the fortitude to face adversities, a faith towards a better life, as well as the attitude of facing the future optimistically. 
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All subjects state that they have better hopes for the future and their children are become the purpose in life. 

Overview of meaningfulness of life of Muslim single mother in this study are perform the role as breadwinner, also 
raise and educate their children well. It become the things that considered very important, valuable, and worthy 
then become the purpose in life (Bastaman, 2007). Furthermore, when our subjects has found their meaningfulness 
of life, they could against the desperate conditions and chose to survive. The finding for meaningfulness of life as 
Frankl states also causes an increase in inner tension which is give a positive impact for mentally health, because 
healthy people has always fight the purpose that give the meaningfulness of life (Sumanto, 2006).

In brief, we can say that our subjects are mentally healthy individuals because they always fight and survive for their 
life’s purpose. This study also suggest that meaningfulness of life become an important psychological aspect for 
Muslim single mother. Our findings are still has some differences as we have explained before.

CONCLUSION 

This study suggest that the meaningfulness of life of Muslim single mother gained by perform the role as breadwinner 
and child educators in family through realization of creative values, experiential values, attitudinal values, and 
hopeful values. They consider, work and raise children are become purposes in their life. Furthermore, the searching 
of meaningfulness of life potentially can be one of solution for single mother to survive in adversities. Thus, it also 
indicates a mentally healthy individual.
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Introduction: Diabetes mellitus is a chronic, metabolic disorder characterized by hyperglycemia as a result 
of a defect in insulin secretion and/or insulin resistance.  Physical activity is one of four main management 
and prevention for diabetes mellitus (DM) patients. Aim:This research aims to determine the relation between 
physical activity with diabetes mellitus type 2 in Kelapa Dua Tangerang, Primary Health Care. Methodology: 
This study was an analytical study with case control design that took 50 DM and 50 control. The population 
of this research was all of type 2 diabetes mellitus patients (40-50 years old) who came to Puskesmas Kelapa 
Dua. The samples of the research were taken by  consecutive Sampling technique, which means the samples 
were taken in sequence and fulfill inclusion criteria and then put into this research until the number of the 
respondents fulfilled. Result: About 100 respondent (50% male and 50% female) was involved in this study. 
Independence t-test show the significant mean difference of fasting blood sugar (mean 151±34) higher than 
control group (mean 104±12). Physical activy Analysis of logictic regression show the significant association of 
physical activity with DM (p=0.01, with OR 17.2, 95% CT 5.3-55.4).Conclussions: There is significant association 
of physical activity with Diabetes Mellitus Type 2.

Keywords: diabetes mellitus type 2, physical activity

INTRODUCTION 

Diabetes Mellitus is a clinical syndrome characterized by hyperglycemia due to insulin deficiency is absolute or 
relative. Reports from the Health Research and Development Agency Ministry of Health (RISKESDAS) in 2013 mentions 
an increase in the prevalence of diabetes mellitus were obtained by interviews of 1.1% in 2007 to 1.5% in 2013 while 
the prevalence of diabetes mellitus is based on a doctor’s diagnosis or symptoms in the year 2013 by 2.1%, with the 
highest prevalence of physician diagnosed in Central Sulawesi (3.7%) and lowest in the West Java region (0.5%). 

Primary Health Care  Kelapa Dua was not spared from the events to higher rates of diabetes mellitus type 2. Based 
on data from 10 the number of diseases in Kelapa Dua Health Center in June 2016, diabetes mellitus type 2 ranked 
fourth after the ISPA, dyspepsia, and essential hypertension/primer. Number of patients with type 2 diabetes 
mellitus in one month (June) reached 100 patients of the total visits. Diagnosis of the data 5 Communicable Diseases 
2016 in Puskesmas Kelapa Dua, diabetes mellitus type 2 was ranked second after the diagnosis of hypertension by 
the number as many as 57.

Physical activity is also one of the major risk factors that increase the prevalence of diabetes mellitus type 2. Based 
on the data that we collect from Riskesdas in 2013, the proportion of physical activity was classified as less active in 
general is 26.1 per cent. There are 22 provinces with a population of relatively less active physical activity is above 
the average Indonesian. The proportion of the population of Indonesia with sedentary behavior ≥ 6 hours per day of 
24.1 percent. Until now, there has been  a few solution to overcome the problems of the influence of physical activity 
levels ini.4 Aim: This research aims to determine the relation between physical activity with diabetes mellitus type 2 
in Kelapa Dua Tangerang, Primary Health Care.
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METHOD 

This research is an case control study by using 50 cases and 50 control to determine the relationship between 
variables, namely physical activity (independent variable) with the incidence of type 2 diabetes mellitus (the 
dependent variable) in Primary Health Care Kelapa Dua. The population of this research was all of type 2 diabetes 
mellitus patients (40-50 years old) who came to Puskesmas Kelapa Dua. The samples of the research were taken 
by  consecutive Sampling technique. This research was conducted on May  July 2016 held at the Diabetes Mellitus 
and Hypertension Clinic, Polyclinics (BP) General and Elderly Health Center Kelapa Dua. All respondents aged 40-
50 years who come to the clinic of diabetes and hypertension, BP general or elderly health center in Kelapa Dua. 
Exclusion criteria were patients with Type I diabetes and complications of diabetes mellitus type II.

Data of this research using primary data. Primary data is data obtained by researchers directly, through the 
measurement of fasting blood sugar and giving a questionnaire about physical activity to all the respondents 
appropriate inclusion and exclusion criteria. The data have been obtained were then processed using software 
such as Stata Programming and chi square analysis. The relationship between the variables of physical activity on 
the incidence of diabetes mellitus type II is considered significant when the analysis of the data shows the value of 
p <0.05.

RESULTS AND DISCUSSION

About 100 respondent (50% male and 50% female) was involved in this study. Independence t-test show the 
significant mean difference of fasting blood sugar (mean 151±34) higher than control group (mean 104±12). Physical 
activy Analysis of logictic regression show the significant association of physical activity with DM (p=0.01, with OR 
17.2, 95% CT 5.3-55.4).

Table 1.
Characteristics Description of Subjects Research On Group DM and Non-DM

variable

Group

Total DM Non - DM

n (100) % n (50) % n (50) %

Gender

Female 50 50% 25 50% 25 50%

Man 50 50% 25 50% 25 50%

Work

Unemployment 40 40% 20 40% 20 40%

PNS 25 25% 13 26% 12 24%

IRT 18 18% 9 18% 9 18%

Teacher 10 10% 4 8% 6 12%

Driver 7 7% 4 8% 3 6%

Physical activity

Light 40 40% 35 70% 5 10%

Moderate 38 38% 11 22% 27 54%

Weight 22 22% 4 8% 18 36%

According to the Table 1. it can be seen that the respondents were male sex as many as 50 people (50%) and 
respondents who were female as many as 50 people (50%), with the number of men and women in the group DM 
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and Non-DM same, which each each of 25 people (50%). In this study, the most respondents who suffer from DM 
works as unemployed as many as 20 people (40%). Respondents who worked as civil servants amounted to 13 
(26%), IRT 9 (18%), Master 4 (8%), and Driver 4 (8%). Based on Table 1, respondents in the DM group who perform 
light activity as many as 35 people (70%), who engage in moderate activity a total of 11 people (22%), and perform 
strenuous activities amounted to 4 people (8%).

Table 2.
The relationship between physical activity and mild - moderate on the incidence of type 2 diabetes mellitus

Physical activity

Group

P Value OR 95% CIDM Non DM

n % n %

Light 35 87.5% 5 12.5%
0.01 17.18 5.33 to 55.37

moderate 11 28.9% 27 71,1%

From the analysis by physical activity (mild - moderate) and the incidence of DM showed that there were 35 
respondents (87.5%) who had mild activity in the diabetic group. Statistical test results using the chi-square values 
obtained p <0:01 (p <0.05), it can be concluded that there is a significant difference between the incidence of DM 
among respondents with light physical activity and moderate) for developing diabetes compared with respondents 
who have a moderate activity with OR 17; and 95% CI 5.33-55.37.

Table 3. 
The relationship between physical activity and weight whereas the incidence of type 2 diabetes mellitus

Physical activity

Group

P Value OR 95% CIDM Non DM

n % n %

moderate 11 28.9% 27 71,1%
0.362 1,833 0.51 to 6.66

Weight 4 18.2% 18 81.8%

From the analysis by physical activity (moderate - heavy) and the incidence of DM showed that there are 11 
respondents (28.9%) who had moderate activity in the diabetic group. Statistical test results obtained using the chi-
square p-value <0.362 with OR 1.83 and 95% CT 0.51-6.66, it can be concluded that there was no significant difference 
between the incidence of DM among respondents with moderate physical activity and weight.

Table 4. 
The relationship between physical activity light - weight on the incidence of type 2 diabetes mellitus (Table 3)

Physical activity

Group

P Value OR 95% CIDM Non DM

n % n %

Light 35 87.5% 5 12.5%
0.01 31.5 7.520 to 

9.029Weight 4 18.2% 18 81.8%

From the analysis by physical activity (light - weight) with the incidence of DM showed that there were 35 respondents 
(87.5%) who had mild activity in the diabetic group. Statistical test results using the chi-square values obtained 
p <0:01 (p <0.05), it can be concluded that there is a significant difference between the incidence of DM among 
respondents with light physical activity and weight, where respondents with mild activity with OR 31.5 to hit DM 
compared with respondents who have heavy activity. Based on these results, we conclude that there are significant 
physical activity with incidence of diabetes mellitus type II, in which the light physical activity is a risk factor for the 
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occurrence of diabetes mellitus type II. Our results are in line with the results of research Abla Sibai Mehio et.al in 
his journal, entitled Physical activity in adults with and without diabetes, the American University of Beirut, who 
said that there is the influence of physical activity on the incidence of diabetes mellitus type II. Research Abla Sibai 
Mehio et.al has a p value of p = 0.001.

Our research is also supported research conducted by Fuad Hariyanto examining the Relationship Between Physical 
Activity With Fasting Blood Sugar Levels in Patients with Type 2 Diabetes Mellitus In Cilegon City Hospital. The results 
of the study, said that physical activity is associated with the incidence of type 2 diabetes mellitus, with a p value 
of p = 0.005.

CONCLUSION 

There is a significant relationship between physical activity with the incidence of Diabetes Mellitus Type II (p = <0.01)
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Background: Non-Communicable Diseases (NCDs) are the leading cause of death in the world.  NCDs dominated 
cause of death in Indonesia, mainly in Yogyakarta.  This study aim to initiate a community intervention program 
through community empowerment to control risk factors for NCDs in Indonesia, especially in a rural area of 
Yogyakarta. Methods: This study used mixed methods with concurrent nested strategy.  Data were collected 
by focus group discussions, in-depth interviews,  observation, and questionare. There were 23 informants of 
community leaders and health workers.  The data from two methods are mixed during the analysis phase. 
Results: The process of community empowerment for the prevention and control of NCDs in Modinan are 
as follows: 1) building public trust through meetings with community leaders to discuss about NCDs;  2) 
raising public awareness through health cadre meetings and conducting FGD;  3) developing health promotion 
programs;  4) organising health promotion activities on “CERDIK Behavior” includes: routine medical chek 
up, not smoking  doing physical activity, a balanced diet, adequate rest and manage stress 5)  initiation 
to maintenance program. Conclusion: Empowerment is one of health promotion strategies to prevent risk 
factors for NCDs.  The involvement of community leaders, positive perception and knowledge about NCDs of 
health cadres determine the success of the program. 

Keywords: Risk factors for non-communicable diseases, health promotion, community empowerment

INTRODUCTION 

Non Communicable Diseases (NCDs) are the leading cause of death in the world. This is shown by the data of the 
WHO that 63% of the 56 million deaths caused by NCDs in 2008. Most (60%) of death related to cardiovascular 
disease, diabetes, cancer and chronic respiratory diseases (WHO, 2011). Deaths from NCDs are expected to continue 
to rise throughout the world and the largest increase will occur in the countries of middle and low income. It is 
based on the WHO report that more than two-thirds (70%) of the global population will die from non-communicable 
diseases (WHO, 2011). In 2030 predicted there will be 52 million deaths per year due to PTM, up 9 million from 38 
million at present. In indonesia, 64% of all deaths are caused by non-communicable diseases. Furthermore, in 2008 
the number of men who died from NCDs amounting to 582 300 and women 481 700 (who, 2011). 

Based on data from the health profile of yogyakarta special region in 2012, cardiovascular disease such as heart 
disease, stroke, hypertension is the leading cause of death for the last decade. In 2009, NCDs dominating cause of 
death in yogyakarta which is more than 80% of deaths in hospitals. The pattern of death from heart failure ranks 
fourth as the pattern of causes of death in diy. These symptoms indicate that non-communicable diseases pose a 
threat that must be alert, especially in carrying out promotive in implementing healthy living so that people can 
reduce risk factors for NCDs. Increased incidence of NCDs is associated with increased risk due to lifestyle changes, 
population growth and the increase in life expectancy (WHO, 2011). Risk factors for NCDs associated with unhealthy 
behaviors such as smoking, lack of physical activity, diet lacking fruit and vegetables so that efforts to control and 
prevention of NCDs need for changes in behavior (Dewi, FST. 2013). 

Some community interventions conducted through community empowerment in some middle and low income 
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countries showed promising results in terms of survival or sustainibilit y (Krisnan, et. Al., 2010). Community 
empowerment strategy is expected to increase participation from the community, and this is a great potential for 
behavioral change. This strategy has been applied to the primary HIV prevention programs (Beeker, et. Al, 1998).

In Indonesia, several agencies have experience in implementing community empowerment for the immunization 
program, “posyandu balita”, and “Posyandu lansia”. But the extent of community empowerment for controlling of 
infectious diseases. Meanwhile, this research to develop health promotion through community empowerment to 
control risk factors for NCDs in rural areas of Yogyakarta, Indonesia.

METHOD 

This study used mixed Methods with concurrent embedded design study. Data collection is done simultaneously 
where quantitative data were collected as part of the qualitative data and then its were analysed together (Creswell, 
2007). A quantitative study to understand public perception of non-communicable disease and its prevention 
through focus group discussions and in-depth interviews. While quantitative studies to assess the level of community 
participation and measured through the form of attendance at each activity during the research process.

The research was conducted in the village of Banyuraden Gamping Sleman, Yogyakarta. This location was chosen as 
a pilot project because it is based on previous research showing the highest NCD cases and has high social support 
such as a good support of health services. The population was Banyuraden Village Community. Key informants are 
community leaders and health cadres Number of informants 23 people consisting of community leaders and health 
workers. 

To ensure trustworthiness the study using three different techniques, namely through direct involvement in 
the community, peer-debriefing informants for research and triangulation among the research team. Principal 
investigator convince community leaders to participate in the program. The first and second researcher was present 
at a regular meeting of community, and the community intervention. Principal investigator who understand the 
process of health promotion through community empowerment, making matrix qualitative data to be read and 
criticized then interpreted. Draft qualitative data analysis discussed by the three researchers to interpret. Finally, the 
three researchers confirm or modify the description of the results of research domain.
 
RESULTS 

Modinan country is part of Banyuraden village, Gamping, Sleman, Yogyakarta. According to information from the 
health cadres through Focus Group Discussions, NCDs cases at Modinan were diabetes mellitus, hypertension, 
heart disease, stroke, depression, kidney failure, uric acid, cholesterol and cancer. In addition, this region has a 
coordinator of health cadres actively engaged in community and social activities that was held by primary health 
care. She is a representative of the health center cause all forms of information from the health center will be 
delivered to citizens. She also coordinate meeting with health cadres every month to discuss health issues. Besides 
the coordinator of health cadres she also provide the latest information related to health issues, such activities 
Posbindu activity report NCDs and create personalized schedules for posbindu activity.

Community activities in this area is quite active as a toddler posyandu, eldery posyandu elderly gymnastics, exercise 
together, and mothers recitation.  These  activities were factors supporting community empowerment programs for 
the prevention of non-communicable disease risk factors. 

Furthermore, community leaders very supports health promotion program offered by the research team. They were 
a resource that is needed for the sustainability of health promotion programs through community empowerment in 
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the prevention of risk factors for NCDs.

There were 23 informants mothers in health cadres aged between 32-60 years. The education level informants 
ranging from elementary schools to high schools. Most cadres have served and gave their time, energy and thoughts 
as a cadre of more than 10 years. Most of these cadres mother worked as a housewife and a small portion of the 
work in the private sector. The cadres have attended health education from health centers. Health cadres was a 
voluntarily profession, there is no salary from the public but they are very solid and excited every cadre meetings. 
They always ettend cadres meeting every month and  Almost never absent unless there is a purpose that is very 
important and can not be abandoned. Cadres have an important role in community empowerment program 
to control of non-communicable disease risk factors. For example they initiate activities of elderly gymnastics, 
gymnastics mothers, share information about healthy living tips then among them there are also directly involved 
in NCD Posbindu that conducted at village level.

Society Perception, Knowledge and Experience of NCDs

All informants have heard the term NCDs e.g from  radio, television, health workers in health centers and through 
meetings of cadres. In fact they were able to give examples of NCDs such as coronary heart disease, stroke, kidney 
failure, hypertension, gout, diabetes mellitus, cancer, depression, and stress. Its could not be transmitted, not a 
hereditary disease, and the causes of NCDs were unhealthy lifestyle such as diet, lack of rest, sedentary, and lack 
of exercise. NCDs also cause death in people as well as their mother, grandmother, mother in law and her husbund
Risk Factors for NCDs in the Community Risk factors for non-communicable diseases is characteristics, a sign or 
a collection of symptoms in the illness of individuals or communities that were statistically associated with an 
increased incidence of non-communicable disease cases. Its were used as the basis for determining measures of 
disease prevention and control of NCDs. 

Majority of male at Modinan such as husbands smoked. In general, they smoke in the house, but after this hamlet 
implement “PHBS” they smoke outside the home such as terraced houses. According to informants they smoke on 
the terrace because there is no special place for smoking. While some  husbands  still smoke at home because they 
are difficult to be understanding. Noting this condition there is an informant who gave input to provide a special 
place to smoke and make a warning not to smoke at home so that guests do not smoke in the house.

Furthermore, with regard to physical activity, society generally do like riding a bike, walking in the morning, elderly 
gymnastics, aerobics, washing, sweeping, walking to the market. Elderly gymnastic activities done every Tuesday 
afternoon while aerobic exercise carried out every sunday. Then, in general, people are accustomed to eati 
vegetables in their diets, but they were rarely eat fruit. Consumption of fruit is done every 2 or 3 weeks. They need 
to get used to eating vegetables from childhood, and continue to encourage children to eat vegetables and fruit, for 
example by always providing fruits and vegetables at home. How to Prevent NCDs in the Community

The information was gathered by researchers associated with the precautions that can prevent or control NCDs; 
Namely : 1) Doing  Clean and Healthy Behavior (“PHBS”) as regular meals, eat fruits and vegetables, adjust your diet 
to reduce fat and carbohydrates, reducing salt menu, regular exercise 30 minutes per day and doing regular physical 
activity such as sweeping, mopping, washing without engines, 2) the informant need for health education in the 
community related to NCDs, 3) Conducting  physical activities. Table. 1 show  the quotations  about how to prevent 
NCDs. 
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Table 1. 
How to Prevent NCDs at Modinan Society

How to prevent NCDs quotations

Doing Behavior Clean and Healthy Lifestyle 
(PHBs)

“... Eat regular, lifestyle, ...” “... Doing PHBS, ...”
“... Eat vegetables and fruits every day, if possible, continue to exercise, 

regular physical. “... Exercise 30 minutes, sweep, swab, ...”
(FGD 1)

“... Trying to do PHBS, ...”
“... A regular diet, ...”

“... Reduce it to slam, salt-pickled, ...” (FGD2)

health promotion health education “... giving motivation, visiting patients, motivation healthy way of life ...” 
(FGD1)

Undertake physical activities together

“... Once a week, every Tuesday, seniors gymnastics, aerobics at Sunday, 
there is also a gymnastics poco-poco, ...” ( FGD 1)

“... Walking is healthy, for exampel at
independence day, mother day, But morning walking depending on the 

people ... “(FGD 1)

Currently “sugar disease” in Hamlet Modinan really a concern of citizens because there are cases of children aged 
2 years already suffering from diabetes mellitus. Previous ever done counseling about the disease of diabetes and 
its prevention. Furthermore, to control the disease is not contagious to people who already suffer from NCDs such 
as diabetes, informants advised to visit the clinic, and then adhere to the doctor’s advice is to take medication 
regularly, should not eat salty and sweet, reproduce drink water, eat fruits and vegetables, eating brown rice, as well 
as low-calorie sugar. As the following quotations

“... For example, order brown rice, brown rice usually yes, if the sugar was the order of red rice, sugar use Tropikana 
slim, ...” (FGD 2)

“... visiting primary health care !, should not eat salty, too sweet, ...” (FGD 1)

Community Empowerment Through Health Cadre to Prevent NCDs

The process of community empowerment for the prevention and control of NCDs in the hamlet Modinan are as 
follows: first, building  public trust through meetings with community leaders and health volunteers to discuss 
health issues, especially NCDs, then doing Focus Group Discussion which aims to explore the activities already 
undertaken by citizens relating to the prevention of NCDs and planning  activities to ensure the continuity of 
the future together.  Secondly, increasing public awareness through health cadre meetings. FGD results obtained 
information on the public perception and knowledge of NCDs and its prevention. The next of these activities gained 
on conducted health education activities in the community about the NCDs and prevention. Third, development of 
health promotion programs through community empowerment carried out in coordination with “Ibu RW” and “Ibu 
RT” and health cadres to determine the implementation of the program and the resources required and the plan of 
health promotion media such as posters and leaflets on the prevention of NCDs.

The fourth, community organizing: organizing activities with the community on strategies for the prevention of non-
communicable disease risk factors; in this case has been conducted health education activities on the prevention of 
communicable disease through behavior “CERDIK” is an acronym of routine health checks, get rid of cigarette smoke, 
routine physical activity, a balanced diet, adequate rest and manage stress. Implementation of health education 
was conducted parallel by community activities such as “eldery posyandu” and “toddler posyandu”. Then hang up 
posters of prevention of NCDs in front of community leader home and distribute the leaflets to the elderly and their 
families. Posters and leaflets used as a reminder to people to always familiarize “CERDIK” behavior in everyday life. 
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Fifth, initiation of  maintenance for prevention  NCDs risk factors involving the community since the beginning of 
the program planning to program implementation. Researchers are trying to encourage people to continue to do 
things that already exist, as they are very supportive of NCDs prevention programs such as aerobics. Sustainability 
of the community empowerment program for the prevention of non-communicable disease in Modinan can be 
maintained with regular meetings of  health volunteers do every month. During the meeting, the coordinator of 
health cadres always remember to keep practicing the behavior of “CERDIK”. 

DISCUSSION

Health promotion through community empowerment for the prevention of NCDs take place gradually and 
continuously. Factors that support the success of the program include positive perception from target toward  NCDs 
so that they understood the risk factors of  NCDs. Then their experience showed that NCDs cause death in some 
families made them aware of the emergence of non-communicable disease on themselves and their families. This 
has encouraged them to take steps to prevent NCDs. NCDs prevention program also can not be separated from the 
important role of community leaders and health workers, because they are the engine of society in every activity. 
The results are consistent with the theory that empowerment is a strategy of health promotion by developing 
and optimizing the potential that exists in the community by involving them from the very beginning. Community 
involvement encourage people to participate in every phases of the program (Bartholomew, 2006). In addition, the 
community has a social capital such as the habit of mutual cooperation, the joint activities are performed routinely 
every month as meeting health cadres, “toddler posyandu” eldery posyandu and Posbindu for early detection of 
NCDs.

Socialization “CERDIK” behavior through counseling and the use of health promotion media such as posters and 
leaflets is a trigger factor for the community to practice healthy behaviors in daily life. Activities of health cadres 
meeting on a monthly basis is a means of communication to ensure the sustainability of health promotion programs. 
In this activity coordinator for health volunteers conduct an evaluation of health programs that are running and 
discuss issues that arise in the community related to the implementation of health programs and find solutions 
together with health cadres and public figures (mother hamlet) for better programs.

The process of community empowerment for the prevention of risk factors for non- communicable disease in Modinan 
run well, this is in accordance with the theory Laverack (1999) which states that the components of empowerment 
namely the participation, leadership, need assesment by the public, structure organizing, relationship with the 
community, and program management. Furthermore, the result of this study are also in line with the opinion of 
Smith et al (2003) which describes the majority of community empowerment consists of participation, knowledge, 
skills, resources, shared vision, a sense of community and communication. However, somewhat different from the 
theories, Hawe et al (2000) who identify more general community empowerment to build the infrastructure to 
deliver health promotion programs, build partnerships and create an environment that can ensure the sustainability 
of programs and health goals and develop problem-solving abilities. This difference is caused by conditions of the 
people in the study site has social capital and good enough awareness about NCDs prevention programs that offer 
health promotion programs can run easily without having to build the infrastructure from scratch.

CONCLUSION 

Community empowerment process for the prevention of risk factors for NCDs occured in phases with the involvement 
of community leaders and health workers. Supporting factors such as positive perceptions and knowledge of NCDs 
and the involvement of cadres and compactness made this program could be run continuously. Furthermore, 
community empowerment is one of the potential health promotion strategy for the prevention and control of NCDs 
risk factors in rural areas. This program can replicate in other locations but still consider the characteristics of local 
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communities so the programs can run as expected and It can ultimately improve the community health status.
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Pesticides exposure is important and possibly contributors for global burden of chronic obstructive 
pulmonary disease (COPD) and it has been reported to higher COPD risk. This study assessed if pesticide 
exposure associated to prevalence of COPD. A quantitive descriptive study was conducted from April to May 
2016 in Purworejo. Subjects were 66 farmers suffering from COPD during 2015 by medical record and 59 farmers 
showing normal lung function. All subjects were examined by using spirometer and COPD Assessment Test 
(CAT) questionnaire. Chi square was done to analyze pesticides exposure and factors related to COPD. Pesticide 
use quantity ≥12 unit/year was 37 subjects (62.71%) higher in non-COPD group than COPD group (p=0.077, 
OR=0.53; 95% CI 0.24-1.14). Duration of spraying ≥26 was 33 subjects (55.93%) higher in non-COPD group than 
COPD group (p=0.131, OR=0.58; 95% CI 0.27-1.25). Length of employment, the highest was 63 COPD subjects who 
worked >29 years (95.45%), higher than non-COPD subjects that only 50 subjects (84.75%) (p=0.042, OR=3.78; 
95% CI 0.87-22-61). Length of employment was estimated as the risk factors of lung function abnormalities 
among farmers.

Keywords: Agriculture; COPD; farmer; pesticide.

INTRODUCTION 

Symptoms related to several respiratory problems have been reported in agricultural worker which may be systemic 
effect on lungs after pesticide inhalation. Occupational exposure to pesticide has been associated with respiratory 
symptoms and chronic respiratory disease such as chronic obstructive pulmonary disease (COPD) (Salameh et al. 
2006). COPD is expected to become the third leading cause of death by 2030 (de Jong et al. 2014). More than 1.1 billion 
workers worldwide working in agricultural sector (about 34% of the global working force). This may affect adverse 
health associated to occupational exposure to pesticides which can have a large public health impact (de Jong et al. 
2014). The exposed population to pesticides is higher in developing countries than developed countries influenced 
by the climate, bad personal protective equipment (PPE) usage, and lack of safety training. Exposure to organic dust, 
pesticides, and hazard agricultural chemicals could cause respiratory diseases and decline in lung function (Abu 
Sham’a et al. 2010; Damalas and Eleftherohorinos 2011). 

Studies in Lebanon indicates pesticides exposure, both agricultural and household associated with chronic 
bronchitis in adults (Salameh et al. 2006). Occupational exposures of dust, smoke, gases, and vapors were reported 
as a cause of decline in forced expiratory volume in the first second (FEV1) and FEV1/FVC as well as obstruction of 
the high prevalence of mild and moderate/severe (Fareed et al. 2013; Abu Sham’a et al. 2010; Sapbamrer and Nata 
2014).

Based on reported cases of COPD in males from 27 health centers, there were 114 cases and 459 cases in Tjitrowardojo 
hospital. Purworejo is also known as the center of the nation’s largest seed and agricultural land as the most main 
district income. So, pesticides are used for long term continuously. This study aimed to assess if pesticide exposures 
according to pesticides use quantity, spraying duration, and length of employment associated to prevalence of 
COPD among farmers.
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METHOD 

A quantitative descriptive study design with case control approach was conducted on 14th April to 2nd May 2016 in 
Purworejo. Population study were farmers aged at least 40 years because at this age begin to decline lung function 
or COPD grade 1 began to occur without symptoms. Samples selected by purposive sampling based on Health 
Center registers and medical records of Tjitrowardojo hospital along 2015. Restriction was done to the male gender 
as pesticide sprayers. The COPD group were recorded in the medical record Tjitrowardojo hospitals and health 
centers, while non-COPD is the nearest neighbor worked as a farmer with a measuring spirometer showed normal 
results (FEV1/FVC >0.70 and predictive FEV1 >80%), lung function of both group were measured using spirometer and 
questionnaires COPD Assessment Test (CAT). Total of 125 participants were attended to the house for an interview, 
measurement of height, weight, and lung function. Data collected by three enumerators who were trained to interview 
based on questionnaire. The questionnaire contains questions about pesticide exposure (the quantity of pesticides, 
duration, and length of employment) and COPD as dependent variable. Abnormalities of pulmonary function were 
measured using spirometer. In order to obtain valid results, participants were asked to rest for 15 minutes and were 
asked not to smoke for 1 hour before measurement. Data were analyzed using STATA software (version 12) by the 
distribution of frequency and proportion for independent and dependent variables. This study was approved by 
the Research Ethics Commission of Department of Epidemiology, Faculty of Public Health, Universitas Indonesia.

RESULTS 

Total of 127 questionnaires were collected, but two questionnaires of the COPD patients were excluded because they 
was not willing to do lung function measurement. So, there were 125 participants of this study. 

Distribution of respondents by pesticide exposure variable

Distribution frequency and proportion of subjects based on pesticides quantity use per year among COPD group 
were 44 subjects (66.67%) higher in quantity 0-9 units/year, while among non-COPD group were 26 people subjects 
(44.07%) (Table 1). According to the duration of spraying both COPD and non-COPD group for each category were 
varies. Among COPD group, the highest proportion were 27 subjects (40.91%) who spraying for duration <11. While 
among non-COPD group, highest proportion was 23 subjects (38.98%) who spraying for duration 11-50 (Table 1). 

Based on the length of employment was not much different between COPD and non-COPD groups, the highest 
proportion was found among farmers who work for >29 years. There were 43 subjects (65.15%) of COPD group working 
for >29 which higher than non-COPD group that only 33 subjects (55.93%) (Table 1).

Table 1. 
Distribution COPD according to pesticides exposure among farmers in Purworejo 2016

Variable
COPD

Total
Yes No

Quantity

0-9 unit/year 44 (66.67%) 26 (44.07%) 70 (56.00%)

>9 unit/ year 22 (33.33%) 33 (55.93%) 55 (44.00%)

Duration of spraying

< 11 27 (40.91%) 18 (30.51%) 45 (36.00%)

11-50 20 (30.30%) 23 (38.98%) 43 (34.40%)

51-100 11 (16.67%) 12 (20.34%) 23 (18.40%)

≥101 8 (12.12%) 6 (10.17%) 14 (11.20%)
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Length of Employment 

<11 years 3 (4.55%) 9 (15.25%) 12 (9.60%)

11-19  years 11 (16.67%) 7(11.86%) 18 (14.40%)

20-29  years 9 (13.64%) 10 (16.95%) 19 (15.20%)

>29  years 43 (65.15%) 33 (55.93%) 76 (60.80%)

Crude association of pesticide exposure to COPD 

Due to differences in the characteristics of subjects and the population, categorization of previous studies could 
not be use to determine the risk magnitude. We recoded all three primary variables using ROC. Quantity of pesticide 
analysis to COPD showed that the proportion were higher in the group applying pesticide with quantity <12 units/
year than pesticide quantity ≥12 units/year. Chi square test obtained p value 0.077 which no significant relationship 
between pesticide usages based on quantity to COPD among farmers. Odds ratio 0.53 (95% CI 0.24 to 1.14) showing 
pesticides quantity ≥12 units/year was protective factor (Table 2). However, the range of confidence interval (CI) was 
passes a null value and need to be analyzing further to analyze the risk magnitude of pesticide quantity to COPD. In 
addition, this result should be review because of the risk magnitude theoretically if higher pesticide use quantity, 
the risk will increase too. 

Duration of spraying was higher in non- COPD group of category ≥26 than COPD group. Chi square test obtained p 
value >0.05 which no significant relationship between duration of spraying to COPD. Odds ratio 0.58 (95% CI 0.27-1.25) 
showed protective effect (Table 2). However, range of confidence interval (CI) was pass null value, which needs to be 
analyzing further to see the risk magnitude according to exposed duration. 

Proportion of length of employment was higher among COPD group than non- COPD group. Statistical test results 
obtained by chi square found p value 0.042, a significant relationship between lengths of employment to COPD 
among farmer. Odds ratio 3.78 (95% CI 0.87 to 22.61), which is estimated people who work for ≥11 years will be 3.78 
times greater to suffer COPD than people who work for <11 years (Table 1). However, range of the confidence interval 
(CI) was pass null value that needs to be analyzed further to see the risk magnitude of COPD by exposed duration. 

Table 2. 
Association between pesticide exposure categories to COPD among farmers in Purworejo 2016

Variable
COPD

Total P value OR (95% CI)
Yes No

Quantity 

≥12 unit/year 31 (46.97%) 37 (62.71%) 57 (45.60%)
0.077 0.53 (0.24-1.14)

<12 unit/ year 35 (53.03%) 22 (37.29%) 68 (54.40%)

Duration of spraying

≥26 28 (42.42%) 33 (55.93%) 64 (51.20%)
0.131 0.58 (0.27-1.25)

< 26 38 (57.58%) 26 (44.07%) 61 (48.40%)

Length of Employment

≥ 11 years 63 (95.45%) 50(84.75%) 113 (90.40)
0.042 3.78 (0.87-22.61)

<11 years 3 (4.55%) 9 (15.25%) 12 (9.60%)
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DISCUSSION

Pesticide exposure by quantity to COPD

The quantity of spraying is the average volume of pesticides used by the unit liter or unit for a year. The proportion 
of pulmonary function abnormalities is higher in the group with the use of pesticides in quantities <12 units/year 
than respondents with pesticide ≥12 units/year. This possibly due to temporal ambiguity that if someone already 
diagnosed illness or feel her pain will tend to reduce or eliminate exposure (Elwood 2007). Respondents who suffer 
from COPD decreased stamina thus no longer able to carry out spraying pesticide spraying or reduce activity. In 
addition, perhaps because of their restrictions and strict regulations against pesticides on the market (Abu Sham’a 
et al. 2010).

A cohort study in the Netherlands with the data lifelines that exposure to vapors, gases, dusts and fumes (VGDF) 
associated with the value FEV1 and FEV1/FVC and high prevalence of airway obstruction moderate to severe (de 
Jong et al. 2014). Other studies claim that occupational organophosphate pesticide exposure causes respiratory 
illness and decreased lung function in workers spraying pesticides in the mango grove of North India (Fareed et 
al. 2013). Cohort data Agricultural Health Study in Iowa and North Carolina with a total samples of 20,468 pesticide 
applicators aged 16-88 years, 19% reported wheezing during the past year (Hoppin et al. 2002).

A dose-response relationship is weak in this study likely caused by economic factors. If someone has a wide rice 
field, then that person is an upper middle economic circles who can pay or get someone else to spraying his rice field. 
So, wider land you have, the less likely a person exposed to pesticides. Previous study found unclear association 
may caused by a local farmers’ awareness about the dangers of pesticides and design studies used (Abu Sham’a et 
al. 2010).

The effects of pesticides depend on the level of toxicity, dose, speed of absorption in the body, temperature, and 
duration of pesticides usage (Damalas and Eleftherohorinos 2011). If farmers realize that pesticides are harmful 
to their health, then they will use complete personal protective equipment (PPE), especially for large quantities 
usage. Selection bias of this study possibly is very few because COPD and non-COPD group were treated by same 
measurement. To avoid the clever Hans effect some questions exposure to pesticides and related variables 
confirmed from their family.

Pesticide exposure by duration of spraying to COPD

The health effects of pesticide exposure depends on the duration/frequency and concentration of pesticides used 
and the use of PPE (Sapbamrer and Nata 2014). The duration of the study is determined by the number of years of 
use of pesticides multiplied by the average number of hours required for spraying (Fareed et al. 2013). Proportion of 
duration pesticides usage is higher in non-COPD group of category ≥26 than in COPD group.

A dose-response relationship based on the duration of pesticide exposure levels reported in previous studies and is 
consistent with the results of this study. There were an increased proportion based on duration of spraying group of 
<11, 11-50, 51-100 and ≥101 hour/years (Fareed et al. 2013). It was may due to the pesticide applicators factor, pesticide 
exposure received is very high and very rarely use the full PPE (Kamel and Hoppin 2004). Previous research based on 
the classification of cumulative exposure showed a significant result of chronic bronchitis increasing by an increase 
in the intensity/duration of exposure to pesticides (Salameh et al. 2006).
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Length of employment to COPD

Length of employment on this research is the length of time being farmers as the main job. The proportion of subject 
who worked for >29 years is higher in COPD group compared to non-COPD group. Higher proportion of working time 
≥11 years found in COPD group. A dose-response relationship associated with longer a person works as a farmer, the 
possibility of pesticide exposure and usage getting higher too which risky for pulmonary function abnormalities.

Length of employment was found as an important factor to influencing respiratory symptoms prevalence. Farmers 
with longer working periods (96.2%) reported significantly to these symptoms than farmers with shorter working 
periods (83.3%) (Mohammadien, Hussein, and El-Sokkary 2013). Based on data from the US Sentinel Event Notification 
System for Occupational Risks (SENSOR) a surveillance against the effects of pesticide use, the total incidence rate 
due to acute pesticide exposure was 1.17 per 100,000 and insecticides contributes to 49% of the total incidents (Ye 
et al. 2013).

CONCLUSION 

Subjects with COPD highest proportion found in 0-9 units/year of pesticide usage quantity, duration of pesticide 
exposure <11, and length of employment >29 years. Pesticide exposure according to length of employment is 
estimated as risk factor of COPD.
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The Riskesdas 2013 reported the prevalence of diarrhea in Indonesia was 3,5%, and East Nusa Tenggara was 
the second highest prevalence (7%). Lack of knowledge about healthy lifestyle is the major contributing 
factor. Therefore, we aimed to introduce methods to improve knowledge regarding the importance healthy 
life style to the school-age children. We identified problems through in-depth interviews and secondary 
data analysis. Using problem solution matrix, the study selected the interventions that used during the 
trials. The selected programs were trialed and evaluated. We found that the high incidence of diarrhea was 
affected by several factors: lack of awareness regarding personal hygiene, incorrect behavior regarding hand 
washing and defecation habit, and substandard sanitation and hygiene (STBM) program implementation. 
Geographical conditions and weather also contributed to diarrhea. The problem solution matrix concluded 
several intervention programs:  the 5-steps hand washing jingle, health promotion, junior doctors, Tippy 
Tap, and provision of posters and flip charts about hand-washing. The evaluation of the program indicated 
that there were significant improvement of healthy knowledge and behavior. Our study showed that health 
promotion through hand-washing education program can be used as the major tool to increase the awareness 
of diarrhea disease. 

Keywords: Diarrhea; Problem Solving Cycle; Health Promotion

INTRODUCTION 

Diarrhea is one of the national public health problems in Indonesia due to its high morbidity and mortality rate. 
Based on the Balitbangkes study, 2013, the prevalence of diarrhea in Indonesia was 3,5% with the prevalence in East 
Nusa Tenggara (NTT) being higher than the national prevalence (>3,5%). Moreover, the prevalence of diarrhea are 
unevenly distributed with school-aged children being the majority of the group. Adisasmito, 2007, found that most 
of the major of diarrhea risk factors were related to environmental factors, such as availability of clean water and 
toilet. However, access to toilet and clean water were only available for a minor group of NTT residents. Irianti et al., 
2015 revealed that this is also worsened by low knowledge about healthy lifestyles (Pola Hidup Bersih Sehat-PHBS) 
and about correct hand washing method. From the data collected, we then conclude that an intervention should 
be done and focusing on school-aged children as it will have a more sustainable and larger impact. We decided 
to implement an education program specifically regarding hand washing to the school-aged children in Oinlasi 
and Netutnana Village of NTT. We aim to investigate whether hand-washing education in elementary schools are 
effective and reproducible in other schools.

METHOD 

We conducted a pilot study in Oinlasi Village, Kupang, East Nusa Tenggara for over four weeks. We used The Problem 
Solving Cycle model to determine the best solution to be implemented. There are several steps in the cycle which 
include: identification, explore, set goals, alternatives, selection, implementation, and evaluation. Firstly we identify 
the problems by conducting an in-depth interview with the local health care workers and secondary data analysis 
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that we obtained from the local health care facility, Puskesmas Oinlasi and Puskesmas KiE. We then formulated a 
framework of the list of problems contributing to the occurrence of diarrhea Oinlasi.

The next step is the planning phase in which we explore possible strategies, set goals, look for alternatives, and select 
possible solution. The solutions that we selected are health promotion, 5-step hand washing jingle, junior doctors 
program, tippy tap, and health education posters and flip charts. We select these solutions based on availability 
of resources and time. We then conduct a trial for the program implementations. Monitoring and supervision will 
then be conducted afterward from May to June 2016. Afterwards, the implemented programs will be evaluated and 
assessed for further improvements. 

 For data analysis, we review our qualitative data based on indicators for each plan of action. The indicator for health 
promotion was improved knowledge regarding diarrhea, 5-step hand washing evaluated by the implementation of 
the jingle at afternoon assembly and the ability of the students to perform the jingle, junior doctor was evaluated for 
the continuation of the group, the condition of the Tippy tap, and whether the poster was still intact and understood 
by the students. All of the indicators were then compared between public and private school to find any difference 
on the effect and acceptability of the program.

We conducted a pilot study in Oinlasi Village, Kupang, East Nusa Tenggara for over four weeks. We used The Problem 
Solving Cycle model to determine the best solution to be implemented. There are several steps in the cycle which 
include: identification, explore, set goals, alternatives, selection, implementation, and evaluation. Firstly we identify 
the problems by conducting an in-depth interview with the local health care workers and secondary data analysis 
that we obtained from the local health care facility, Puskesmas Oinlasi and Puskesmas KiE. We then formulated a 
framework of the list of problems contributing to the occurrence of diarrhea Oinlasi as follows.

The next step is the planning phase in which we explore possible strategies, set goals, look for alternatives, and select 
possible solution. The solutions that we selected are health promotion, 5-step hand washing jingle, junior doctors 
program, tippy tap, and health education posters and flip charts. We select these solutions based on availability 
of resources and time. We then conduct a trial for the program implementations. Monitoring and supervision will 
then be conducted afterward from May to June 2016. Afterwards, the implemented programs will be evaluated and 
assessed for further improvements. 

 For data analysis, we review our qualitative data based on indicators for each plan of action. The indicator for health 
promotion was improved knowledge regarding diarrhea, 5-step hand washing evaluated by the implementation of 
the jingle at afternoon assembly and the ability of the students to perform the jingle, junior doctor was evaluated for 
the continuation of the group, the condition of the Tippy tap, and whether the poster was still intact and understood 
by the students. All of the indicators were then compared between public and private school to find any difference 
on the effect and acceptability of the program.

RESULTS 

Identification of the problem

Interview with resource persons. Based on interviews results, we found that the prevalence of diarrhea is highest 
among children especially those under three years old. The incidence usually increased during rainy and harvesting 
seasons. In school, it caused high number of absence among students. This condition was caused by the geographical 
condition, villagers awareness, and lack of supportive infrastructure that provide clean water.. There are several of 
health promotions to overcome this problem: promote hand-washing, the establishment of Tippy Tap and nail 
trimming behavior in elementary school and increasing parents’ awareness towards diarrhea in Posyandu. The 
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responds were great according the officers. In 2008, the PHC also conducted the Sanitasi Total Berbasis Masyarakat 
(STBM) program to provide accessible sanitation facilities for Oinlasi village, which was also successful. However, 
the were no sustainable maintenance of this program, therefore some of the villagers are now left with inadequate 
toilet facility.

We conclude that the high rate of diarrhea among children in Oinlasi District was caused by several factors: lack 
of awareness regarding personal hygiene, incorrect behavior regarding hand washing and defecation habit, and 
substandard STBM program implementation. Furthermore, there is also unavailability of water storage during dry 
season that affect personal hygiene habit and behavior. Based on these problem, we found several alternatives that 
can be used as the resolution: health promotion that includes information to improve behavior on hand washing 
and defecation and supported with poster, hand-washing jingle and flip chart. as media reminder; the establishment 
tippy tap; create water storage and water pipeline. To determine which solution that applicable during our study, we 
create problem solving matrix, as it is shown in table 1.

Table 1. 
Problem Solving Matrix

Alternative Solutions
Effectivity

Cost Priority     (M x I x V) 
/ CostMagnitude Importance Vulnerability

5 Steps Hand Washing Jingle 5 5 4 1 100

Health Promotion 5 5 4 1 100

Junior Doctors 4 4 4 1 64

Tippy Tap 5 5 3 2 37.5

Posters and Flip Charts 4 4 3 2 24

Pipeline Installation 4 4 3 5 9,6

Rainwater Reserve 3 4 3 5 7,2

Based on table above, we decide several alternatives that used during our trial: 5 step hand washing jingle, health 
promotion, junior doctors, Tippy Tap, poster and flip charts. These programs are evaluated through several indicators 
as follows: 
• Health promotion was given to all children and teachers in the selected school
• Hand-washing jingle is performed by all students during the afternoon assembly
• The Dokter Kecil students lead all students to perform the hand-washing jingle
• The Tippy Tap was utilized and well-maintained
• Posters are well placed at strategic places and understandable

These goals serve as the initial parameter during the 1 week observation, the result later can be analyzed for the 
effectiveness and viability.

The interventions and evaluation results

We were successfully conduct health promotion to 420 students. The results between pre-test and post-test showed 
significant changes. Most of the students participated during the discussion. Moreover, we also appointed several 
students that responsible for conducting Dokter Kecil program. These students responsible for maintaining the 
hand-washing behavior and preserve the newly built Tippy taps. We also established several tippy tap as the part 
of hand washing promotion program. We evaluate three times during one week of observation. Based on this 
evaluation, we found that the jingle is still practice everyday, all health promotion participants still aware regarding 
the importance of hygiene life style and the prevention of diarrhea. We observed that the Tippy Tap still present at 
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the last day of observation and according the students the water container was always refilled the next day. This 
condition indicating that the Tippy Tap usage and maintenance is still good until the last day of observation. Based 
on this finding, we assume that the hygiene awareness among the students are increased. Lastly, we provide visual 
media including posters and flip chart for the school and primary health care. It contains information and graphics 
regarding moments to hand-wash and hand-washing steps and used Bahasa Indonesia and local language.  

DISCUSSION

The incidence of diarrhea is highly correlated with human hygiene awareness. WHO, 2010  stated stable water 
supplies improvement significantly affected the sanitation level of settlement.  However, in in Oinlasi village these 
facilities are still lacking due to government policy and clean water corruption. As the alternative, we could tackle 
this problem through health promotion. Behavioral changes are important factors to determine the effectiveness 
of water, sanitation and hygiene intervention Waddington et al, 2009,  the establishment of water and sanitation 
facilities are highly depended on behavioral factors. This behavior changes including hand-washing and stopping 
open defecation which was found play significant role in spreading diarrhea, as been described by Ejemot RI et al, 
2008,  In our study, we conducted various type of health promotion. Cairncross S et al, 2010 found that the hygiene 
awareness could be increased through health promotion. Children were subjected in this study because most of 
the case affected children. The designated programs tackled the primary issue using knowledge and behavior 
changes in children through health promotion, junior doctor, hand washing jingle, and poster. As an addition, 
we installed several Tippy Tap. These programs were chosen to overcome the education barrier. The message is 
delivered but through a fun way is critical point of this method. As the result, the participants could understand and 
grasped all the importance knowledge which is shown by the evaluation result. In conclusion, we found the hand 
washing promotion program has been formulated and executed accordingly. Based on the evaluation results, the 
participants understand the association between diarrhea and hand washing. Further observation to determine the 
establishment of the programs and the impact on diarrhea incidence.
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Background: Tooth agenesis is one of the most common congenital condition that occurs on human. Missing a 
single tooth is common but absence of multiple teeth is a rare condition. Oligodontia is a congenital anomaly 
that causes the missing of six or more teeth that only effects 0,1-1,2% of population. Oligodontia could be 
associated with cleft lip or cleft palate and another genetic syndrome (syndromic oligodontia) or without any 
other condition (non-syndromic oligodontia), even the exact etiology is yet unknown.  Objective: To establish 
masticatory and esthetic function. Case Report: A 20 years old female came to Dental Teaching Hospital 
Universitas Indonesia complaining multiple decayed teeth. Patient was physically and mentally healthy. 
Intraoral examination revealed the presence of  deciduous 55, 53, 64, 65, 71, 73, 81 – 85 and permanent teeth 
of 16, 12, 21, 22, 26, 37, 32, 46, 47. Panoramic radiograph showed absence of 18, 17, 13 – 15, 11, 23 – 25, 27, 28, 38, 
33 – 36, 31, 41 – 45, 48. Every conditions of each dentition were assesed. Patient was diagnosed non-syndromic 
oligodontia. Prosthodontic rehabilitation was given to restore the masticatory and esthetic function by using 
telescopic prosthesis on maxillary and removable partial denture on mandibular. Conclusion: Rehabilitation 
of non-syndromic oligodontia needs a multidisciplinary approach and many considerations. Preservation of 
remaining deciduous dentition and fabrication of a telescopic prosthesis and removable denture improve a 
functional and esthetic rehabilitation for the patient.

Keywords: oligodontia, non-syndromic, agenesis

INTRODUCTION 

Tooth agenesis is one of the most common congenital conditions that occur on human. Agenesis is divided into 
hypodontia (missing less than 6 teeth) and oligodontia (missing more than 6 teeth). Oligodontia could be associated 
with cleft lip or cleft palate and another genetic syndrome (syndromic oligodontia) and without any other condition 
(non-syndromic oligodontia).(Gupta DK, 2012)  Oligodontia is a rare condition that found in 0,1-1,2% of population, 
with the most common missing teeth are third molars (9-37%), mandibular second premolar (<3%), maxillary lateral 
incisor (<2%), maxillary second premolar and mandibular incisor (< 1%).(Pannu P, Galhotra V, Ahluwalai P, & Gambhir 
RS, 2014).

Etiology of tooth agenesis is still unknown. Factors such as local infection on the jaw, endocrine disturbance, 
systemic infection, rubella, trauma on apical processes of dentoaveolar, chemical substances or drugs, radiation 
therapy and disruption of jaw innervation can cause tooth agenesis.(Pannu P et al., 2014) Few other factors such 
as genetic, trauma, infection on developing tooth germ, overdose radiation, systemic condition such as Rickettsia 
and Syphilis, intrauterine disturbance, metabolic disturbance and idiopathic factors are considered as its etiologic 
factors.(Shipla, Thomas AM, & Joshi JL, 2007) It can be caused by physical obstruction or disturbance on dental lamina, 
space limitation and functional abnormality of dental epithelium and failure on initiation phase of mesenchyme.
(Gupta DK, 2012).

Oligodontia and hypodontia are related with tooth anomalies, such as delayed  tooth formation or tooth eruption, 
reduction on size or anatomy, tooth malposition (canine ectopic or other tooth ectopic), periodontal damage, alveolar 

ISBN: 978-979-9394-43-9



292 Proceeding Book

growth disturbance. It may increase freeway space due to lack of alveolar height, deciduous molar infraposition, 
short root teeth, taurodontism, premolar and/or lateral incisor rotation, enamel hypoplasia, dentinogenesis 
imperfecta, speech disturbance, and deep bite that can cause individual physiologic and psychosocial problems.
(Gupta DK, 2012; Gupta S, Batra P, & Batra S, 2013).

There are many considerations in rehabilitating oligodontia cases. The purpose of rehabilitation is to restore 
mastication function, phonetic and esthetics. Deciduous dentition in oligodontia patient has to be preserved to 
prolong the long-term effects of edentulism due to congenital absence of permanent teeth. The disadvantage 
preserving deciduous teeth is the potential of root resorption. (Singh K & Gupta N, 2012).

Telescopic prosthesis had been existed for more than a century. The principle of telescopic prosthesis is to maintain 
the remaining teeth to support prosthesis because the remaining teeth able to receive occlusal load then to restore 
mastication function. The remaining teeth are able to give retention and stabilization to the denture. Telescopic 
prosthesis also known as an overdenture which is a removable prosthesis that covering one or more teeth, root 
or implants.(Singh K & Gupta N, 2012). Telescopic prosthesis is a double crown system which consist of internal 
crown that cemented on abutment teeth (primary coping/inner sleeve coping) and external crown that attached to 
removable denture (secondary coping). 

Therefore telescopic prosthesis can protect the abutment teeth, distribute occlusal load to the axis of the teeth and 
reduced the load on abutment teeth also increased retention and stability of the removable denture.(Singh K & 
Gupta N, 2012). This case report presents a unique case of non-syndromic oligodontia. Rehabilitation of this patient 
using telescopic crown and removable dentures to enhance functional and esthetic outcome.

CASE REPORT

A 20 years old female came to Dental Teaching Hospital Universitas Indonesia complaining multiple decayed teeth. 
Patient was physically and mentally healthy. Patient had been wearing dentures since two years ago, which were 
(1) cantilever bridge with fully veneered metal acrylic full veneer crown retainer on tooth 53 and pontic on tooth 14; 
(2) cantilever bridge with fully veneered metal acrylic full veneer crown retainer on tooth 22 and pontic on tooth 23; 
(3) cantilever bridge on tooth 11 with abutment tooth 12; (4) acrylic removable partial denture as a replacement for 
missing teeth 34, 35, 36. Extra oral profile was symmetric (Figure 1). 

Intra-oral examination revealed her bite relation was stable and decreased of vertical dimension. This patient had 
retained primary teeth 55, 53, 64, 65, 71, 73, 81 – 85 and permanent teeth 16, 12, 21, 22, 26, 37, 32, 46, 47. Missing teeth 
were 18, 17, 13 – 15, 11, 23 – 25, 27, 28, 38, 33 – 36, 31, 41 – 45, 48 (Figures 2 – 5).

It was decided to treat patient with telescopic denture for upper jaw and removable partial denture for lower jaw. 
Treatment was initiated by study model impression and tentative vertical dimension measurement. Bridges on 
teeth 53-54, 51-52, 62-63 were removed and replaced by temporary acrylic crown. Definitive vertical dimension was 
measured and working cast model mounted to articulator. Extraction of tooth 85 and acrylic overlay removable 
partial denture was made for lower jaw. A temporary acrylic overlay removable partial denture with a slight increase 
was used as an intermediate denture to restore the vertical dimension. This intermediate denture was observed and 
controlled every 2 weeks until adapted in 6 months. In the first two weeks, patient admitted that she had already 
felt comfortable with her new vertical dimension. 

Endodontic treatment was needed for teeth 12 and 22, and extraction of teeth 64 and 65 were done. Later, teeth 
12, 22, 53, 55 and 21 were prepared as abutments for telescopic removable denture. Double impression were taken, 
upper jaw alignment, centric relation, bite registration, facebow transfer were done before mounting dental casts 
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on articulator. Next step was wax up on articulator and mockup on patient with temporary crowns and adapted in 
two months. 

The temporary prosthesis were removed. Patient was given a telescopic denture for upper jaw with primary coping 
on teeth 55, 53, 12, 21, 22. The permanent maxillary molar was not involved. The telescopic copings were cemented 
intraorally and the prosthesis was checked for retention, stability and esthetics. Then, impression of the lower arch 
was made for fabrication of removable partial denture. The patient was educated on the oral hygiene and prosthesis 
maintenance. Evaluation after removable partial denture insertion showed improvement of function and esthetics.

DISCUSSION

Rehabilitation on a non-syndromic oligodontia needs a multidisciplinary treatment to achieve optimal function 
and esthetics.(Sethuram AK, Pal AK, Sandhu HS, & Guruprasada, 2014) Treatment of choice for missing partial teeth 
are attached prosthesis, removable partial denture, removable/attached prosthesis supported by implant(s), cast 
partial dentures with intra/extracoronal retainer, and telescopic crown.

In this case, remaining deciduous teeth were assessed, telescopic prosthesis used teeth 55,53,12,21 and 22 as 
abutments. Teeth 21 and 22 were endodontically treated to avoid irritation to the pulp followed by dowel restoration. 
Preservation of deciduous teeth is important because it can distribute occlusal load through periodontal ligament. 
Periodontal ligament will generate proprioceptive feedback that prevent overload on abutment tissue and prevent 
residual ridge resorption.(Singh K & Gupta N, 2012) This also increased bite pressure, mastication efficiency and 
phonetic function. (Patel A et al., 2014) Disadvantage utilizing deciduous teeth as abutment is potential of root 
resorption. Telescopic prosthesis will distribute occlusal load equally to remaining teeth therefore delays root and 
alveolar bone resorption. Finally, teeth could be preserved for long period. (Sethuram AK et al., 2014).

Deep bite, disturbance in tooth formation and disturbance in alveolar bone height growth  resulting in increasing 
free way space are usually observed.(Gupta DK, 2012; Gupta S et al., 2013) In this case, patient had decreased vertical 
dimension due to missing posterior teeth and attrition on deciduous teeth. Restoring vertical dimension was done 
by placing intermediate denture with 2 mm increase, which was acrylic overlay denture on mandibular jaw. 

This intermediate was used and observed until 6 months. In previous studies, it was stated that adaptation of 
restored vertical dimension could be achieved within 1-3 month.(Abduo J, 2012; Bloom DR, 2006; Kratochvil FJ, 1988; 
Phoenix RD, 2008; Weinberg LA, 1969) Stewart said that restoring a vertical dimension has to be done gradually with 
every step increasing not more than 2 mm. (Stewart KL, Rudd K, & Kuebker WA, 1992) In this case, patient didn’t 
feel any soreness when functioning, no pain on temporomandibular joints, and no phonetic disturbance during 6 
months using intermediate denture.

Jaw relation, centric relation, face bow transfer, mounting in an articulator and bite registration were done as a 
guide for temporary prosthesis. Mock up was done and evaluated. Esthetic function (normal face expression), 
phonetic (normal speech), vertical dimension (2-4cm freeway space), centric relation, and occlusion adjustment 
was evaluated. Mockup as a temporary using self-curing Bis-Acryl composite material was used and evaluated 
until there is no tension in muscle and temporomandibular joint. Definitive prosthesis in this case are telescopic 
removable partial denture with primary coping on 55, 53, 12, 21, 22 on maxilla and removable partial denture on 
mandible (Figure 6).

CONCLUSION 

Telescopic removable partial denture is one of alternative treatment for non-syndromic oligodontia patient because 
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it provides better retention and stabilization than conventional removable partial denture. This denture could also 
give a better articulating control caused by proprioception response from periodontal ligaments of remaining 
teeth. Non-syndromic patient may have decreased vertical dimension due to missing teeth. To restore the vertical 
dimension, a temporary acrylic overlay removable partial denture was inserted and observed in a certain time 
until it is adapted. In non-syndromic oligodontia case treatment, retaining remaining teeth as long as possible is 
important. Using remaining teeth as abutments for telescopic denture could increase better phonetic function, 
chewing efficiency, as well as occlusal load distribution, so that residual ridge resorption process could be delayed. 
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The phenomenon of commuting has become a common practice for people’s lives in Jakarta and surrounding 
areas nowadays. Every day the ‘”commuter” is traveling from the capital city and returned back to resident 
area/cities in the evening with a variety of transport modes. This study aims to analyze the relationship 
between modes of transport and commuters health problems. Using of 3,970 samples of commuters with 
average ages varies between 15 to 65 years old with commuting time at least 5 working days in a-week. The 
results study indicates that about 12 % and 28 % respectively of commuter suffering from physical and social 
psychological health problems.  Commuters women has more risky having a physical health problems, while 
the issue of social psychological health problem are more perceived by commuter unmarried, commuter 
graduated from high school and below and use modes of transport more than one movement changes.  Use 
of public transportation according to mode of public or private transportation indicates no large different 
between these mode of transportation in relation to health problems. Recommendations of this study 
are to socialize the way to cope with stress and support the government to improve the quality of public 
transportation/mass transit. 

Keywords: commuters; public transportation; health problems

INTRODUCTION 

Population mobility to and from and to Jakarta has became a portrait of characterizes daily lives of the metropolitan 
city such as Jakarta. People are usualy working in Jakarta as the center of economic activity and having a residence 
in the satellite city to get cheaper housing prices is a major cause of the phenomenon of commuting. The term 
commuting or known by the term “nglaju” refers to a person who performs an activity to work or school or courses 
outside the district/city of residence and regularly back and forwards at the same day (BPS 2015).  As of 28 million 
peoples with ages more than 5 years lives in sattelite city such as Jakarta, Bogor, Tangerang Bekasi (Jabodetabek), 
about 12.7% or 3.6 million are commuting or commuting actors.  From this numbers, most of them lives in Bogor, 
Tangerang and Bekasi (Bodetabek) estimate approximetly about 63% or 2.3 million people and remaining number 
are living in Jakarta about 37% or 1.3 million people.  Most of them are conducting commuting for work purpose or 
about 81.2%  and the rest is for school / course purpose (BPS 2015).

Transportation becomes important in commuting. Every morning, all road entrances Jakarta city overrun by various 
types of vehicles, both four-wheel and two wheels. The phenomenon of the current density of vehicles on the road 
is also similar to passengers willing to squeeze in a railway carriage which deliver them from / to the workplace, 
including Transjakarta bus that crosses the streets of the city at various corridors. Commuting are conducting for 
work purpose becomes an important component to consider due to the long term affected on physical and mental 
health / psychological health problems (Hansson et al. 2011; Kariv and Kirschenbaum 2007; Künn-nelen 2015; Office 
for National Statistics 2014; Roberts, Hodgson, and Dolan 2011; Stutzer and Frey 2008;  Sun 2014). 

According to research by Lyons and Kiron Chatterjee (2008)  in UK shows that the commuters has facing a sleep 
health problems, stress and fatigue. Commuting can also increase blood pressure, musculoskletal disorders, anxiety, 
low tolerance, bad mood (Hansson et al. 2011; Stutzer and Frey 2008). Commuting time effects on health status is 
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also dependent on the mode of transportation. There are differences level of anxiety in commuting time by using 
various modes of transportation  (Office for National Statistics 2014; Stutzer and Frey 2008; Roberts, Hodgson, and 
Dolan 2011;  Hansson et al. 2011;  Künn-nelen 2015.  Car vehicles user are has a lower satisfaction and lower health 
problem and higher BMI (Body Mass Index) compared to public transport users (Künn-nelen 2015; Office for National 
Statistics 2014).

This paper aims to identify commuter health problems and analyze the health problems associated with the use 
of public and private transports. Public transport (public transit/mass transit) is a shared passenger transportation 
service which are available for use by the general public, as distinct from modes such as Taxicab, car pooling which 
are not shared by strangers without private arrangement (Kresnanto, n.d.).

METHOD 

The study used a cross-sectional design using data sourced from Jabodetabek Commuter Survey 2014 collected 
by BPS (Central Bureau of Statistics). The survey area consists of: DKI Jakarta (South Jakarta, East Jakarta, Central 
Jakarta, West Jakarta and North Jakarta), West Java (Bogor Regency, Bogor Multicipality, Depok Multicipality, Bekasi 
Regency, and Bekasi Multicipality) and Banten Province (Tangerang Regency, Tangerang Multicipality and South 
Tangerang Multicipality). This survey uses a two-stage probability sample design (BPS 2014).

The population in this study is defined as: people who conduct commuting for work purposes. Samples were 
people with aged ranges between 15 to 65 years old doing commuting for work purposes with the inclusion criteria: 
commuting at least 5 days.  While, the exclusion criteria are includes: family worker/unpaid, freelance workers 
assisted fixed/not fixed, work freely, and do commuting by walk/bike.

The dependent variable is the health problem refers to the WHO definition which includes aspects of healthy physical, 
psychological and social health problems. These aspects are represented by the variables such as; physical (health 
concerns); psychological/mental (feel stress, have had bad experiences such as accidents and sexual harassment); 
and social (involvement in community activities and refreshing).  For independent variables, consist of individual 
characteristics such as; (age, gender, marital status, education, and net income per month), commuting time (one 
way), the main transportation modes, and frequency of transit to the workplace. Statistical analysis used multiple 
logistic regressions with design analysis of complex samples with significance level of 5%.

RESULTS 

Number of commuters about 3,970 people, is dominated by men (71%) and married (66%), the majority aged are 
about 26 to 45 years (60%), and only 3% over 55 years. They are the majority of graduating high school education 
(49%), and 36% diploma or university. Their average income is about 3.5 million per month; about 20% less than 2 
million per month and 23% more than the 5 million per month.

The commuters spend about on average time from home about 65 minutes (one way). However, the commuters 
spend over 90 minutes also high about 15%. The commuter distance calculate from home to the workplace is about 
21 kilometers (km) and the furthermost about 104 km.

To reach the workplace, the commuter change one to more than one of modes of transportation. Majority of 
commuter change one mode of transportation about 80% and about 19% change 2 to 3 times, and the rest are more 
than 3 times. The main mode of transportation most used motor vehicles about 63% and the remaining private 
and official cars and public transportation (trains/Trans Jakarta/APTB). The public transport users are only reaches 
about 21%. The reason for the low number of this percentage is because of speed and convenience (71%).
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Health problems can be divided into physical problems and psychological-social problems. Physical problems 
perceived commuting is a problem aches, cough/runny nose, colds, and headaches, while the issue of psychological-
social is stress, because not available time for social and refreshing them self. Most unpleased experiences during 
commuting are traffic and disturbed of transport modes (Table 1).

 The proportion of commuters who feel at least three complaints of physical problems are about 12.2% (95% CI: 10.4 
to 14.3), while the issue of psychological / social is higher about 28.8% (95% CI: 26.2 to 31.5). It can be seen table 2.

Table 1. 
Health Issues and Unpressured Experiences using computer (n=3970)

Health Problems/Bad Experiences N %

Physical Problem (Complain for the past 1-month)

Fever 564 14.2

Sore eyes 108 2.7

Cough and cold 1,049 26.4

Shortness of breath / asthma 94 2.4

Headache 975 24.6

Colds 1,644 41.4

Sore throat 300 7.6

Aches 2,024 51.0

Others 196 4.9

Psychological-Social problems

Crime 120 3.0

Sexual harassment 14 0.3

Feel stress during become commuter 1,644 41.4

Intend to quit from commuting in the last 1 year 254 6.4

Not following community activities ( (less than1 month) 1,624 40.9

Not conducting refreshing (less than1 1 last month) 2,312 58.2

A bad experience as commuter

Severe congestion 3,119 78.6

Accident 477 12.0

Disorders of the modes of transport 1,895 47.7

Others 71 1.8

The proportion of commuters raised complained of physical problems are mostly women compared to men. These 
women are having aged varies about 30 to 50 years and with married status, high school education or more with 
income earn less than 2.5 million per month. The proportion of high physical problem actually complained on their 
commuting time is less than 60 minutes and transit transport as well as the use of public transportation (Table 2).

Physical health problems turned out to be significantly different according to gender. Women are 1.36 times at risky 
of physical problems than men (95%CI: 1.65 to 2.51). However, the physical problems did not differ between those 
who use public transport to private (95% ORadj: 0.85 to 2.19). See table 2.
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Table 2.
Physical problems according to the characteristics of commuters, types modes of transport, commuting time and 

the number of modes of transport (n=3970)

Note: high= minimal 3 physic complain; low= complain 1-2 complain; *P< 0,05

Not unlike the physical complaints, the proportions of psychological-social problems are mostly complained by 
women with ages less than 30 years old and unmarried status, high school education and more and earn income 
less than 2.5 million per month. The proportion of high psychological-social problems complained by commuter 
doing commuting more than 60 minutes, more than one transit as well as the use of public transport. In contrast to 
physical problem, the psychological-social problems statistically are different according to marital status, education, 
and transits mode of transportation (table 3).  

Unmarried commuter 1.4 times more at risk of having psychological-social problems than those who never married 
(95% ORadj: 1.11 to 1.79). Those who had high school education or less has 1.5 times more at risk compared to higher 
education (95% ORadj: 1.14 to 1.91). In addition, those who use transport more than 1 times have psychological-
social problems about 1.9 times more risk compared to those who use transport only one times (95% ORadj: 1.23 to 
2.82). There is no differing when comparing the physical problems, there are no differ between psychological-social 
problems and the public and private transport users (95% ORadj: 0.79 to 1.76). See table 3.

 

low high Lower Upper Lower Upper
Travel mode

private 71.4% 28.6% 1.00
public 70.5% 29.5% 1.05 0.85 1.30 1.36 0.85 2.19

Sex
Male 71.3% 28.7% 1
Female 71.1% 28.9% 1.01 0.81 1.25 2.03* 1.65 2.51

Age (years)
< 30 71.3% 28.7% 1
30 - 50 70.8% 29.2% 1.19 0.96 1.48
> 50 73.6% 26.4% 1.17 0.85 1.61

Marital Status
single 71.4% 28.6% 1.00
married 71.1% 28.9% 1.01 0.84 1.23

Education 
Diploma/University 80.3% 19.7% 1
High school and below 66.1% 33.9% 2.09* 1.68 2.60

Income per month (Rp)
< 2,5 million 64.0% 36.0% 2.59* 1.90 3.52

2,5  - 5 million 74.2% 25.8% 1.59* 1.21 2.12

> 5 million 82.1% 17.9% 1.00
Frequent modes of transport used

1 time 70.9% 29.1% 1.00
> 1 time 72.5% 27.5% 0.92 0.73 1.17

Commuting time (minutes)
< 60 67.0% 33.0% 1.00
60-90 74.4% 25.6% 0.69* 0.55 0.89
> 90 72.2% 27.8% 0.78 0.57 1.08

Variable
Physical problems

OR crude
95% CI

OR adjusted
95% CI
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Table 3.  
Psychological-social problems according to the characteristics of commuters, types modes of transport, 

commuting time and the number of modes of transport (n=3970)

DISCUSSION

The results of this study showed that commuters have physical health problems about 12% and 29% psychological-
social health problem. The largest problem of psychological-social is stress, in addition to lost time for community 
activities and refreshing. The study is in line with previous studies that commuting can have an impact on physical 
and mental health/psychological (Office for National Statistics 2014;  Roberts, Hodgson, and Dolan 2011;  Sun 2014; 
Hansson et al. 2011;  Stutzer and Frey 2008; Kariv and Kirschenbaum 2007; Künn-nelen 2015;  Sudianti 2013; Bopp, 
Kaczynski, and Campbell 2013).

A physical health problem in this study is lower than the psychological-social problem.  It can be happen due 
to commuter facing of traffic, long queues, crowded transportation modes, uncomfortable, delays, and others. 
Therefore the most obvious affect is the psychological health problems in the form of stress. Although stress do 
not cause directly on death however cause emotional mental imbalance can result in serious physical and mental 
health problems (Wahyu, 2006 in Sudianti 2013; W H O Regional Publications, European Series 2000).

This study shows that women are more at risk of physical problems than men. It is not associated with shorter 

 

low high Lower Upper Lower Upper
Travel mode

private 88.6% 11.4% 1
public 84.7% 15.3% 1.40 1.05 1.88 1.18 0.79 1.76

Marital Status
single 85.1% 14.9% 1.42 1.14 1.81 1.41* 1.11 1.79
married 89.1% 10.9% 1

Education 
Diploma/University 90.1% 9.9% 1 1
High school and below 86.5% 13.5% 1.42* 1.09 1.84 1.48* 1.14 1.91

Frequent modes of transport used
1 time 88.9% 11.1% 1
> 1 time 83.1% 16.9% 1.63* 1.21 2.20 1.87* 1.23 2.82

Sex
Male 88.7% 11.3% 1
Female 85.6% 14.4% 1.32 .96 1.81

Age (years)
< 30 85.7% 14.3% 1
30 - 50 89.0% 11.0% 0.73* 0.57 0.95
> 50 87.9% 12.1% 0.82 0.56 1.19

Income per month (Rp)
< 2,5 million 86.2% 13.8% 1
2,5  - 5 million 88.2% 11.8% 1.57* 1.10 2.23

> 5 million 90.7% 9.3% 1.31 0.84 2.06
Commuting time (minutes)

< 60 90.8% 9.2% 1
60-90 86.4% 13.6% 1.55* 1.13 2.14
> 90 84.2% 15.8% 1.85* 1.30 2.63

Variable
Pschological-Social

OR Crude
95% CI

OR adjusted
95% CI
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working hours and commuting time, but because women are associated with housework and child care therefore 
more risk (Roberts, Hodgson and Dolan, 2011; MacDonald, 1999).

In this study the proportion of physical health problems and psychological-social problems not differ between 
public and private transport user. This is likely happen, because of public transportation in Indonesia, especially in 
Jakarta from the aspect of safety, comfort (clean/not crowded), on time and door to door (maybe a little change of 
the mode of transport) is still far from commuters expectation.

Local governments should improve the quality of public transport so that commuters would switch from private 
transport. In addition to its public transportation less effect on health, but public transport become alternative 
mode of travel to work, reduce traffic congestion, improves mobility/saves system-wide travel time, help lead the 
nation towards its goals and policies of protecting the environment, conserving energy, and providing for the health, 
safety, and security of its citizens.

CONCLUSION 

Commuters can affect on long-term health problems physical and psychological-social problems which stress 
become major problem. Today, the use of public transportation in Jakarta and surrounding areas has not been able 
to show a difference in reducing health problems physical and psychological/social health problem. This is because 
the quality of public transport is still far from expectations.   

RECOMMENDATION

The related institutions such as the Ministry of Health/Ministry of transportation/NGO have to socialize a way to 
cope with stress among commuters. On the other hand, the Ministry of Transportation needs to improve the quality 
of public transport (such as comfort, speed, accessibility and security) therefore this commuter would switch to 
public transport.
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Eating behaviour of school-aged children was dominated by street foods. BPOM surveillance data on school 
snacks food in 2007 found that 45% of those foods were not eligible for consumption because they contained 
harmful chemicals, artificial food substances, and microbacterial contaminations. This study aimed to analyze 
the relationship between mother’s knowledge on Balanced Nutritional Guidelines towards the behaviour of 

  doof kcans loohcs a no desucof srehcraeseR .loohcs ta noitceles sdoof kcans loohcs ni nerdlihc dega-loohcs
selection context in which researchers figure out if  there was any relationship between mother’s knowledge 
on Balanced Nutritional Guidelines with the behavior of school-aged children in selecting school snacks. This 
study used descriptive correlation design and involved 118 participants (elementary school children and their 
mothers) in Depok using simple random sampling techniques. The result showed that there was no significant 
relationship between mother’s knowledge on Balanced Nutritional Guidelines towards the behaviour of 
school-aged children in school foods selection (p value=0.108). School-aged children could regulate their own 
food choices and had less direct supervision from parents during school. This study suggested the importance 
of education on healthy and safe school snack foods for school-aged children.

Keywords: children; mother; nutrition; selection; snack

INTRODUCTION 

  noitirtunlam sa hcus ,smelborp lanoitirtun morf reffus ot puorg elbarenluv tsom eht era nerdlihc dega-loohcS
(Baliwati, Khosam, and Dwiriani 2014). This life period begins at 6 to 12 years old  (Wong et al. 2009) . This period 
begins when a child enters elementary school. Eating habits of school children are dominated by the food outside 
home or often referred to as snack food. Indonesia Drug and Food Surveilance Board  (BPOM RI) defines snack food 
as part of fast food  in the form of food and beverages processed by food manufacturers, served as ready-to-eat 

  ;7002 IR MOPB(  stiurf dna ,segareveb ,skcans ,slaem niam otni defiissalc si doof kcanS .cilbup eht ot dlos dna slaem
Kementrian Kesehatan RI 2011). 

BPOM surveillance data on Snacks Food of School Children (Pangan Jajanan Anak Sekolah, PJAS) in 2007 found that 
45% PJAS were not eligible for consumption because they contained harmful chemicals (formalin, borax, rhodamine), 
additional artificial food substances (sweetener and preservation) that exceed safe limits, and microbiological 
contamination (E. coli). BPOM also reported that food poisoning outbreaks in elementary school level was the 
highest among other levels of education. A survey undertaken in 40 Islamic elementary schools in Depok in 2012 
reported that 52% food and 60% of drinks sold in schools contained bacteria, 4% of street food used formalin, and 
10% of food used artificial sweeteners  (Pemerintah Kota Depok 2010).

Lund and Burk (1969) in Suhardjo (1989) reported that food consumption occurred when there was motivation 
(needs, drives, and desires) that determined by a variety of cognitive processes including perception, memory, 
thought, and decision to act. Food preferences arise as a result of the frequency of exposure. The more often a 
food is perceived, the possibility of food is preferred increase and the more often the food is selected (Gibney et al. 
2009). Street food vendors occupy most food vendors at elementary schools, inducing children to purchase due to 
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frequent exposures. 

Children nutritional need is one aspect that a mother has important role. Previous research suggested that background 
conditions and the role of parents in child care significantly contributed in shaping school children behaviour 
which include knowledge, attitude, and practice  (Kurniasari and Suichan 2010). However, previous research has not 
confirmed any relationship between mothers’ knowledge on proper nutrition, specifically knowledge on Balanced 
Nutritional Guidelines (Pedoman Umum Gizi Seimbang, PUGS) which is the transformation of old paradigm of 4 
Healthy 5 Perfect (4 Sehat 5 Sempurna), and their children’s behaviour in selecting snack food at school or what kind 
of snack food they frequently purchase. PUGS introduced thirteen messages of balanced nutrition that emphasized 
on principles of food divesity and proportional portion, which varies for each person based on age, gender, and 
level of activity.

Changes in nutritional paradigm into Balanced Nutritional Guidelines, the pivotal role of mother as a primary care 
giver, and the phenomena of dangerous school snack foods make it important for developing further research that 
involved elementary school students and their mothers. This study aimed to determine if there’s any significant 
relationship between mothers’ knowledge on current nutrition paradigm and their children behaviour in snack food 
selection at school, in order to be a scientific consideration in figuring out a prompt, evidence based, and effective 
intervention in improving school children nutritional status.

METHOD 

This study used a correlational descriptive design with cross sectional approach to describe the relationship 
between the variables studied, without finding out the causal relationship  (Loiselle, et al. 2010). This study aimed 
to determine whether there was a significant relationship between mother’s knowledge on Balanced Nutritional 
Guidelines (PUGS) with the behavior of school children in their selection of school snacks. Dependent variable in 
this study was the behavior of school-age children in the selection of school snacks, while the independent variable 
in this study was mother’s knowledge on Balanced Nutritional Guidelines (PUGS).

The study population was students of SDN 4 Tugu, Cimanggis, Depok City. Samples were selected using simple 
random sampling method. The samples were 118 respondents (students and their mothers) from 4th and 5th grade. 
Inclusion criteria to select the samples included: (1) still alive mothers; (2) the mother and child were willing to be a 
respondent proved by signing informed consent; and, (3) able to read and write. Students who were not living with 
their mothers were excluded. Research instruments used questionnaire and Food Frequency Questionnaire (FFQ) 
form. Questionnaire for the mother consisted of demographic data (age, education level, and employment status) 
and 24 questions about Balanced Nutritional Guidelines in true or false choices. Questionnaire for students data 
consisted of characteristics of students (age, sex, money pocket, packed meal), consumption of snacks (snacks 
frequency, snack locations), and the FFQ form which contains 43 items of school snacks food.

Data analysis was univariate analysis (descriptive) and bivariate (relationship). Descriptive analysis described the 
proportions and the mean of each variable (student characteristics, consumption of snacks, mother’s characteristics, 
mother’s knowledge about Balanced Nutritional Guidelines, and school snacks food selection score). Analysis of the 
relationship used T-test and ANOVA test.

RESULTS 

The characteristics of students were described in Table 1. The age distribution of students was dominated by 
≥11 years (64%; 76 students). There was only 6% of children age <11 years (42 students). The gender distribution 
of students was also dominated by girls (61%). Girls had a greater proportion than boys. Data on pocket money 
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indicated that most students (66.1%) were at the high category (≥ 5,000 IDR). Students habits of bringing packed 
meal showed that students rarely brought prepared meal by mothers (62.7%; 74 students).

Table 1. 
Characteristics of Students in SDN 4 Tugu

Variables Frequency Percentage (%)

Age

<11 years old 42 36

≥11 years old 76 64

Sex

Boys 46 39

Girls 72 61

Pocket money

Low (< 5.000 IDR) 40 33,9

High (≥ 5.000 IDR) 78 66,1

Packed Meal Habit

Never 30 25,4

Seldom 74 62,7

Often 14 11,9

Table 2 illustrates the characteristics of mothers’ demographic data that includes variables of age, education, and 
employment status. The age distribution showed that most mothers were ≥38 years old (52%). Mother’s educational 
history was mostly secondary education or junior high school (77.1%; 91 people). Maternal employment status data 
showed that more than half of the student’ mothers were not working (74,6%).

Table 2. 
Mothers Characterstics of Students in SDN 4 Tugu

Variables Frequency Percentage (%)

Age

<38 years old 57 48

≥38  years old 61 52

Education

Primary 17 14.4

Secondary 91 77.1

Tertiary 10 8.5

Employment Status

Unemployed 88 74.6

Employed 30 25.4

Table 3 illustrates students frequency of snacking was mostly frequent (55,9%). Location of snacks provider mostly 
visited by students was the school canteen (85.6%; 101 students), followed by a street vendor (78.8%; 93 students), 
and the least was the stalls housing (34.7%; 41 students).
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Table 3. 
School-age Children Snacking Habit at School in SDN 4 Tugu

Variables Frequency Percentage (%)

Frequeny of Snacking

Seldom 52 44,1

Frequent 66 55,9

Snacks Provider

School canteen 101 85,6

Street food vendors 93 78,8

Stalls housing 41 34,7

Table 4  illustrates types of school snack foods frequently consumed were toast (68.6%), batagor (87, 3%), somay 
(89%), fried rice (79.7%), and fried noodles or noodle stews (84.7%). Snack food category snacks or fried food snack 
were mostly consumed by students (64.5%). These snacks include sausage fried / grilled (58.5%), cimol (81.4%), 
chocolate packaging (74.6%), biscuits / wafer (82.2%), chips (87.3%), candy (85.6%), and cilok (64.4%). Beverage that 
mostly consumed by many students were milk / ice milk (71.2%), iced tea (53.4%), Pop ice (84, 7%), ice-cream (75.4%), 
ready-to-drink beverage (89%), and powdered drinks ready for brewing (90.7%). Only 38 children (32.1%) of 118 
children consumed fruit at school.

Table 4. 
Types of School Snack Foods Frequently Consumed by Students in SDN Tugu 4 Depok

Types of Snack Foods Total score

Main meals 10919

Snacks 20011

Beverages 14554

Fruits 1157

Table 5 showed the relationship between mother’s knowledge on balanced nutritional guidelines towards school-
aged children snack food selection at school. This table answered the main objective of this research. This study 
found that there was no significant influence between mother’s knowledge on balanced nutritional guidelines 
towards school-aged children school snack food selection at school (p value 0.108; p>α).

Table 5. 
Relationship of Mother’s Knowledge on Balanced Nutritional Guidelines towards School-aged Children Snack 

Food Selection at School
Level of Knowledge Frequency P Value

High 38

0,108Moderate 69

Low 11

DISCUSSION

This research showed that school-aged children behaviour in snack food selection at school was not related to 
mothers’ level of knowledge on Balanced Nutritional Guidelines. The result was consistent with the development 
theory of school-aged period characteristics. Compare to pre-school age children, elementary school children have 

ISBN: 978-979-9394-43-9



308 Proceeding Book

more independence in selecting snacks at school. This is because the pre-school children are unable to determine 
for themselves the food they want to consume, and they are still under guardians control (Birch, Savage, and Ventura 
2007).

Mothers play significant roles in school-aged food provision, particularly at home, influenced by level of knowledge 
about nutritional foods. Maternal age contributes to the maturity of thinking abilities. The results illustrated that 
most maternal age was over 38 years, which means maturity in thinking was better. However, the maturity level 
somehow did not guarantee mother’s ability to direct children snack selection at school. According to  Crockett and 
Sims (1995), teachers and others in school have a more significant role in shaping eating behavior of school-age 
children. In addition, peers, snacks selection in school environment, billboards, and electronic food advertising 
have more influence on children’s diet at this age  (Ferguson, Muñoz, and Medrano 2012).

This study sample of 4th and 5th grade of elementary students showed increase of snack food consumption was in 
accordance to Cooke and Wardle (2005), that quantity of snacks consumed increases with the child’s age. Cognitively, 
children progress from making judgments based on what they see (perceptual reasoning) to based on their reasons 
(conceptual thinking) (Wong et al. 2009). School duration also contributes to children’s exposure to food snacks 
in school more often (Wardle et al. 2003). Another factors that indirectly contribute to the children consumption 
behavior in school snacking are snack food availability at school, and personal characteristics of the child  (Wouters 
et al. 2010). Safe and healthy snacks food supply in school lowers the risk of children to consume unhealthy snacks. 
Reduced parental supervision and the ability to choose your own meals make school children love to try a variety of 
snacks. Unlike teenagers, school children have not been paying much attention to details, such as choosing school 
snacks. They tend to see their peers as part of her identity. Peer relationship was having a significant effect on this 

  ekatni doof skcans fo noitcurtsnoc eht ni tnatropmi si noitaluger-fles ro lortnoc-fleS .)5002 iracsuM(  egats ega
(Branscum and Sharma 2011). 

This study suggests the importance of a collaborative intervention and peer support. A collaborative intervention 
involves students, teachers, parents, and food vendors in order to improve knowledge and skill capacity of preparing, 
cooking, and selecting healthy and safe snack foods. Research conducted by  Kolopaking, et al. (2010) agreed that 
nutritional interventions involving mothers and children improved self-regulation, affects children in choosing 
foods, and increased mother’s self-efficacy in providing meals at home.

CONCLUSION 

This study shows that there was no significant relationship between mothers level of knowledge on Balanced 
Nutrition with the behavior of school children in selecting school snacks. School-age children are more independent 
in selecting and set their own diet, particularly at school. It is important for teachers, peers, parents, food vendors 
to influence students and to modify school environment in supporting healthy and safe snack foods consumption.
Implication of this research would be utilized as the scientific consideration to develop a collaborative intervention 
and peer support. A collaborative intervention involves students, teachers, parents, and food vendors. A 
comprehensive school nutrition intervention becomes an innovative solution implemented at school. However, it is 
necessary to conduct a future research using multivariate research to establish predispose factors of snacking habit 
in school-aged children, to develop module for promoting health information on balanced nutritional guidelines 
and food safety to school-aged children, as well as to develop effective involvement of family, teachers, and peers 
in creating conducive atmosphere of healthy eating behaviour among school-aged children at school through 
experimental research.
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The current maternal mortality rate is still high although decreased but not significant. One of the causes of 
maternal deaths is the lack of knowledge of maternal and family about maternal health care. By increasing 
promotive and preventive which supported by mobile health technologies (mHealth) is expected to improve 
the knowledge and quality of maternal health care. This Review used for summarise the effectiveness of 
mobile health technologies to improve maternal health care. Globally cellular phone users exceed the number 
of population, it can be potential utilize mHealth. By approach mHealth can support maternal to find out and 
take an active role on their health own. mHealth allow communication over a wide range of complexity starting 
from simple communication such as short message  service (SMS) until advanced system such as aplications 
in smartphone. Using mHealth will help out in providing health care for maternal without being limited in time 
and geographical conditions. However to make it effective any factors that must be considered and prepared 
in implementation using mobile health kind of human resources for health, facilities and infrastructure.

Keywords: maternal, mobile health, promotive, health care

INTRODUCTION 

Maternal health  being a focus of attention because of the numbers maternal mortality is still high. About 287 000 
women Died in 2010 of complications during pregnancy or childbirth. WHO (2014) in ICD-10 define maternal deaths 
as the death of a woman while pregnant or within 42 days of termination of pregnancy, irrespectiveof the duration 
and site of the pregnancy, from any cause related to or aggravated by thepregnancy or its management but not from 
accidental or incidental causes. 

Most of reviews these deaths can be avoided as the necessary medical interventions exist and are well known. 
The key obstacle is pregnant women’s lack of access to quality skilled of maternal health care which varies in each 
country (WHO, 2016) (Lee, 2016). Goal number 5 of SDGs one of which is reduce the global maternal mortality ratio of 
less than 70 per 100,000 live births in 2030. Until now progress to reduce maternal mortality in developing country 
runs too slow to meet the target. 

 mHealth is the integration of mobile technology, computing devices , and  emerging delivery system capabilities 
into a patient-centered model care (Suharyo, 2016).  mHealth is defined as the provision of healthcare or health-
related information through the use of mobile devices (typically mobile phones, but also other specialised medical 
mobile devices, like wireless monitors). Mobile applications and services can include, among other things, remote 
patient monitors, video conferencing, online consultations, personal healthcare devices, wireless access to patient 
records and prescriptions (Levy, 2012). mHealth allow communication over a wide range of complexity from simple 
communication such as exchanging information  via Short Messege Servis (SMS) or email, more advanced system 
that enable access to medical data and the most advanced system using embedded sensor in the smartphone.  

Through the maternal mHealth can intervention with promotion and preventive programs that can provide 
pegetahuan maternal as preventive action by either maternal or kerluarga. From the most simple way via SMS higga 
use with a smartphone application. Mobile phones provide a new communication channel for health promotion 
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and community mobilization Community mobilization is defined as the use of text messaging for health promotion 
or to alert the target groups of health campaigns. Health promotion initiatives was moderate, with the Americas, 
Eastern Mediterranean, and South-East Asia Regions reporting the highest rate of adoption in this category (50%) 
(WHO, 2013). Mobile phone has high potential because of small, portable, widely used and relative cheap, and wide 
network coverage area enable to communication with rural and remote areas (Noordam et al, 2011).

METHOD 

The literature were searched following databases on JMIR occured, Ijmi, Scopus, Google Scholar, and others. By 
browsing the website of WHO, Ministery of Health and others. The key words used were: mobile health, maternal 
health care, pregnant woman. For more relevant the Articles being-reviewed studies related to the objectives of 
this review and using selection criteria. The criteria used in this review are English and Indonesian with the full text, 
qualitative and quantitative methods, the target population were pregnant women. While studies without full text 
excluded. Paper selected for review were evaluated again using a matrix to record the data refereed paper type of 
study, purpose of study, methods and participant.

RESULTS 

There are 15 studies that were reviewed had inclusion criteria. The research methods used by the studies cited in 
this review were qualitative studies (fuzzy logic, literature study), quantitative (survey, tecnology health assessment), 
and using both qualitative and quantitative methods. Results of the study were divided into several categories: 1. 
Factors that influence use of mHealth for maternal, 2. mHealth intervantion for maternal healthcare, 3. mHealth in 
Indonesia.

DISCUSSION

Factors that influence the use of maternal health care

Many of the factors that influence the use of mHealth for maternal. One of these geographic factors, especially for 
remote areas that have not been supported by adequate infrastructure and askes network such as the Internet. 
research conducted by Larissa et al (2015) stated that mobile phone access varied by demographic charateristic. 
Approximately half (51.4%) of women did not have access to a mobile phone, especially in rural areas. Reinforced 
by research Alfadesta et al (2011) that the geographical condition becomes an obstacle in doing service to the 
community. Besides gender are also factors the use of mobile health In some developing countries more Men who 
have a mobile phone than Women especially in remote areas. However it can be used to involve men in support of 
maternal health and in improving health knowledge materal (marine et al, 2015) and (Jenning et al, 2015). mHealth 
in developed countries like America geographical factors must not be the main factor, but rather the race, income, 
age (Rachel et al, 2015). The risk of maternal mortality differ between urban and rural areas, higher in rural areas 
(Ronsmans et al, 2006).

mHealth intervantion bagi maternal healthcare

health intervention using mobile apps to help someone in changing their health behavior and well received (payne, 
2015). mHealth can be used to provide health promotion interventions for pregnant women from a simple way of 
SMS or advance through health applications via smartphones. in remote areas avail the facility of SMS effective 
in improving the knowledge of the mother. This is according to research conducted by Herlina et al (2013). But in 
remote wilawah still found poor pregnant women without access to mobile phone in order to get women without 
access to mobile phone less knowledgeable about skilled maternal healthcare Jenning et al (2015). In countries with 
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middle income mHealth send SMS prenatal intervention to pregnant women to reduce the risk of perinatal death 
(Lee, 2016).

mHealth di Indonesia

The maternal mortality rate according to demographic and health survey of Indonesia (SDKI) in 2012 amounted to 
359 per 100,000 live births, this figure decreased slightly but not significantly when compared to the Demographic 
and Health Survey of 1991 amounted to 390 per 100,000 live births. Supported by the increase of mobile phone users 
very rapidly enable the utilization of mHealth. For remote area that is currently being the primary focus in reducing 
maternal mortality can utilize the facility of SMS as a means of promotion and preventive. In research Herlina et 
al (2013) use of SMS remainder effective in increasing knowledge of pregnant women about the complications 
and nutrition intake. Before and after the intervention measurement results showed an increase of knowledge of 
pregnant women at 13.40%. The implementation of mHealth in Indonesia is not optimal in this case because there 
are several factors such of economic, social and technological (alfadesta, 2011).

CONCLUSION 

Developed countries like America can utilize to the maximum of mHealth technology. However, for developing 
countries like Indonesia can be effective but many factors that must be considered, such as infrastructure, facilities, 
socio-ekonomic as well as the need for support from the Government in socialize to the public mHealth. Use of 
mHealth can be customized by region criteria. In urban areas mhealth technology can be used the aplication (app) 
on a smarthphone but in remote areas can utilize the facility of SMS.
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Zoonoses are infections naturally transmitted from animals to humans caused by bacteria, viruses, parasites, 
and fungi. Zoonotic disease transmission through various routes such as direct contact with infected animals 
and infected animal products (food and non-food), air, water, vector, and biological or non-biological vehicles. 
East Nusa Tenggara region has a high number of animals and reported some zoonotic diseases have occurred. 
The purpose of this review is to identify the various zoonotic disease that have occurred in the region of 
East Nusa Tenggara from aspect of First time incident, the route of transmission, and progress to date. This 
study was conducted using literature review. Based on a review of articles that have been selected, it is 
known that there are a variety of disease such as Antrax, Brucellosis, Toxoplasmosis, Cycticercosis, Japanese 
encephalitis, and Anisakiasis. This zoonotic disease occurs route varies. Lifestyle of the people, animals 
maintenance management system from upstream to downstream, and culture becomes an important reason 
is the emergence of zoonotic events until recent. This study shows the importance of the implementation of 
one health to decrease the incidence of zoonotic diseases in East Nusa Tenggara.

Keywords: zoonoses diseases, East Nusa Tenggara

INTRODUCTION 

Zoonotic diseases are infectious diseases transmitted naturally between humans and animals through a specific 
vector (Cantas and Suer, 2014). Zoonoses are animal diseases that can be transmitted naturally to humans or from 
mannusia to animals caused by Viral, Bacterial, Parasitic, fungi and other agents. Studies Taylor et al. (2001) reports 
that of the 1,415 agents pathogens, the 868 species of which are zoonotic, and 175 species are newly emerging 
diseases or emerging. In addition, Zoonotic diseases can also be derived from wild animals (Cantas and Suer 2014). 
Route of transmission of zoonotic diseases through various routes such as an animal bite carrier of the disease, 
food or drink (foodborne diseases) (Gerba et al. 1996; Roe and Pillai 2003; Tauxe 1997), air (airborne diseases), water 
(waterborne diseases), and vector (vectorborne diseases) (Flynn 1999; Schauss et al. 2009). Zoonotic diseases are 
frightening for humans, not only threaten human life, but also can cause economic losses (World Bank 2010) in 
many sectors such as trade, economy, tourism, the food industry and the most important is the farm sector.

Currently, the spread of zoonoses has increased globally (Wilson 2003). The rise of social media has fueled the world 
community’s desire for traveling all over the world. This impacted on the increase in the spread of the disease. 
Similarly, the close relationship of animals and humans are more closely can lead to increased incidence of zoonotic 
(Hurley and Friend 2000). Therefore it can be concluded that the change in our lifestyle and closer contact with 
animals has increased or caused the reappearance of several zoonoses, including in Indonesia Territory. One of the 
areas in Indonesia, which has the largest population of animals that East Nusa Tenggara. In the region of East Nusa 
Tenggara have Reported a number of cases of zoonotic diseases both emerging disease or in seroprevalence. 

METHOD 

Various literature studied in this paper to discuss of various important zoonotic diseases in East Nusa Tenggara 
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region. Selected literature included also discuss the zoonotic diseases. Based on the literature study will be discussed 
various diseases that Anisakiasis, Japanese encephalitis, Anthrax, Brucellosis, Toxoplasmosis, and Cycticercosis.

RESULTS AND DISCUSSION

Anisakiasis

Anisakiasis is one causa parasitic zoonotic diseases. According Acha and Szyfres (2003). Anisakiasis caused by 
infestation of larvae Anisakis sp. Humans can be infected with this disease when consumed raw or undercooked fish 
containing larvae of Anisakis sp. This includes important zoonotic disease caused symptoms such as gastroenteritis, 
diarrhea, vomiting, hypersensitivity, urticaria and anaphylaxis (Pozio, 2013). 

In 2015, a study has been done on the prevalence of Anisakiasi been conducted in Kota Kupang, East Nusa Tenggara. 
Based on the research results Hibur (2016) found that the larvae found 235 suspected Anisakis sp. type I of a total of 
100 individuals cakalang fish (Katsuwonus pelamis) and swordfish (Auxis thazard).

 Morphological identification of larvae Anisakis sp. can be distinguished by specific characteristics such as their 
mucron in the posterior, the discovery booring tooth in the anterior and stretching ventricle. Based on the results 
of this study also found that the larvae of Anisakis sp found in the intestine and liver of cakalang fish (Katsuwonus 
pelamis) and swordfish (Auxis thazard). Thus, the percentage prevalence of swordfish (Auxis thazard) with prevalence 
of 16%, while cakalang fish (Katsuwonus pelamis) 20% (Hibur 2016). The results of this study indicate that the need 
for alertness of fish consumption by ensuring perfect cooking process.

Japanese Encephalitis

Japanese encephalitis is a disease caused by Japanese encephalitis virus. Virus Japanese encephalitis can infect 
animals and humans, as evidenced by reports of detection of antibodies to the virus Japanese encephalitis in some 
livestock species such as buffalo, cows, goats, sheep, pigs, chickens, ducks, dogs, rabbits, horses, rats, bats, monkeys 
and wild birds (Sendow et al., 2005). 

Pigs have been known to be a potential reservoir and an amplifier host of Japanese encephalitis virus. The spread 
of Japanese encephalitis can not be transmitted through contact indirectly, but must be Culex vectors that already 
contain Japanese encephalitis virus. Culex generally breed in puddles that many overgrown plants such as rice 
paddies, irrigation canals, shallow ditch or pond that has been unused (Winarno, 2005). 

The main symptoms of the disease in humans in the form of Japanese enceephalitis neurological disorders, 
particularly in children under the age of 14 years. The incubation period ranges from 4-14 days, followed by a high 
fever at 41 °C, headache, chills, anorexia, nausea, vomiting and myalgia (Dharmojono, 2001). This is followed by 
muscle rigidity, photophobia, loss of consciousness, tremors in the legs, and incoordination (Soeharsono, 2002). 

The incidence of Japanese encephalitis in pigs in the region of East Nusa Tenggara have been reported. Japanese 
encephalitis has been investigated in East Sumba. Blood samples (n=52) were randomly collected from 52 apparantly 
healthy pigs where pig population was high in East Sumba. Results showed that 53% (n=28/52) blood samples from 
the pigs contained antibodies against Japanese encephalitis virus (Detha et al. 2015).

The results showed a seroprevalence of infection Japanese encephalitis virus in pigs, possibly also in humans 
related role in lingkungan. Culex tritaeniorhynchus, one of the vectors that were most responsible for the spread 
of Japanese encephalitis in Indonesia, but it is not yet known species of mosquitoes most dominating Japanese 

ISBN: 978-979-9394-43-9



316 Proceeding Book

encephalitis virus transmission in NTT that needs to be done further research on vector

Anthrax

Anthrax is a zoonotic disease has been reported in many countries. In Indonesia, Antrak events have occurred since 
1884. The incidence of anthrax in East Nusa Tenggara occurred in several districts in East Nusa Tenggara province, 
namely in 1984, 1953 and 1957 occurred on the island of Flores, in 1980 occurred on the island of Timor, and in 1980 
occurred on East Sumba district. The incidence of anthrax in humans in East Nusa Tenggara Province from 2003 to 
2007 occurred in three districts, Sikka, and Southwest Sumba Regency. As reported by the Provincial Health Office, 
East Nusa Tenggara, in 2003 a case of anthrax in Sikka number of 68 cases, while in 2007 in Southwest Sumba 
reported five deaths from 18 cases of Antrak outbreaks (Willa 2013).

Brucellosis

Brucellosis is an infectious disease of cattle caused by bacteria of the genus Brucella that causes miscarriage in 
a certain gestation in animals. Brucellosis can cause economic losses and a threat to public health so that still 
become a greatly feared disease (Soejoedono 2004). In humans, are susceptible to infection by Brucella. melitensis, 
Brucella suis, Brucella abortus and Brucella canin.

According to (Acha and Szyfres 2003) Brucellosis infection transmission by various routes, either through an 
environment that had contaminated the bacteria that cause brucellosis, as well as direct human contact with 
infected animals and the transmission through food. The existence of the disease brucellosis in cattle, indicating 
the threat of the spread of this disease in humans. Transmission Brucellosis in humans can occur through direct 
contact with infected animals and indirectly by the consumption of animal products and inhalation of airborne 
agents. In unpasteurized milk and cheese from cows infected with brucellosis can be the cause of the incident in 
humans. Infection occurs most commonly through direct contact with placental, vaginal secretions, excreta and 
carcasses of infected animals.

Based on existing data, known spread of cases of brucellosis in cattle was detected in the four districts in the 
Territory of Timor Island. Kupang district detected 12 cases of brucellosis cases, South Central Timor regency as 
many as four cases, Timor Tengah Utara 14 cases, 32 cases Belu district. The surveillance data also showed the 
highest prevalence occurs in Belu regency. Based on these results and associated with rearing tenak (cattle) in NTT 
that is extensive, it is possible spread of brucellosis disease in animals to humans (Saek 2016).

Toxoplasmosis

Toxoplasmosis is a zoonotic disease is a disease of animals that can be transmitted to humans. The disease is 
caused by sporozoa known species of Toxoplasma gondii, which is an intracellular parasites that infect humans and 
pets (Lynfield et al. 1997). Toxoplasmosis is a zoonotic spread throughout the world including Europe, America, Africa 
(Pericival 2004), Asia such as Taiwan, Hong Kong, Japan and Singapore (Hiswani 2003). In Indonesia, Hiswani report 
(2003) mentioned that the frequency of patients with toxoplasma 3-60% and a spread in the area covering Jakarta, 
West Kalimantan, South Kalimantan, North Sumatra, Surabaya, West Java, Central Java, Surabaya, North Sulawesi, 
Southeast Sulawesi and Soulth Sulawesi. Generally more durable cysts form on the state of the environment. 

 Symptoms of toxoplasmosis in humans commonly do not show a specific clinical signs which makes it difficult 
to provide a diagnosis. Toxoplasmosis disease usually transmitted from cats but the disease can also infect other 
animals such as pigs, cattle, sheep, and other pets. The incidence of toxoplasmosis in pregnant women can lead 
to hydrocephalus, chorioretinitis, and epilepsy. toxoplasmosis infection does not only occur in people who keep 
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cats or dogs but can also occur in other people who like to eat undercooked meat or vegetables fresh vegetables 
contaminated with disease-causing agent toxoplasmosis (Hiswani 2003).

In the flesh, the cyst will hold 68 days at a temperature of -4 °C. Cysts are not going to die at 50 °C warm up for 30 
minutes, also with the process of freezing and drying. Oocysts released in cat faeces in epidemiology is a major 
factor to the spread of this disease (Soejoedono 2004). Women of productive age who consume regular household 
ice industrial use contaminated water toxoplasma 80% of them showed positive Ig M (Heukelbach et al. 2007). The 
spread of toxoplasma can also occur through contaminated soils such as gardening, but it also can through eating 
fruits and vegetables that are not washed (Lopez 2000).

Based on the research results Wuri and Detha (2009), reported the presence of Toxoplasma in Kota Kupang, East 
Nusa Tenggara. The results showed that the prevalence of toxoplasmosis in cats in Kota Kupang is 48%, with 71.4% 
mild infections, infections were 14.3% and 14.3% severe infections. The existence of Toxoplasma in cats in Kota 
Kupang indicate the need for further research on the incidence of Toxoplasma in humans, so that with the existing 
data in animals and humans become a starting point for action treatment as early as possible to suppress the 
incidence of Toxoplasma especially at-risk population.

Cycticercosis

Cysticercosis is a parasitic diseases that are zoonotic, caused by cestodes (tapeworms) of the species Taenia solium 
(Soejoedono 2004). Humans can catch the disease from eating foodstuffs of animal origin (meat) containing phases 
metacestoda or worm larvae of Taenia spp cooked less than perfect. Animals infected with this parasite by eating 
human feces or feed contaminated with worm eggs of Taenia. Thus for the survival of the parasite’s life cycle involves 
human behavior in it as waste and how Man foods (Dharmawan 1994).

In pigs, cysticercosis is caused by infection metacestoda (cysts) of the worm Taenia solium, Taenia saginata, Taenia 
hidatigena, Taenia asiatica (Gracia et al., 2003; Yan et al., 2007). Taenia saginata cysts are often found in muscle and 
heart while Taenia asiatica cysts commonly found in the liver. Clinical symptoms in pigs that attacked cysticercosis 
not specific, tend to be subclinical and mild symptoms such as fever, muscle rigidity, hypersensitivity on the nose and 
on the tongue paralis (Acha and Szyfres 2003). In humans cysticercus or larvae infect T. solium subcutaneous tissues, 
eye, brain tissue, cardiac muscle, liver, lungs and abdominal cavity, can also occur epilepsy, meningoencephalitis, 
hydrocephalus internus and this may cause death (Gandahusada et al. 2002).

Taeniasis and cysticercosis are also found in some areas of Indonesoa among others in Papua, Bali, Sumatra and the 
north (Gandahusada et al. 2002). Studies in Bali showed the prevalence of cysticercosis in humans by 23%, while in 
North Tapanuli prevalence is as high as 11.7% (Darmawan 1990). Cysticercosis has also been investigated by Handali 
et al. (1997) in communities in eight parishes across the Balim valley, mountainous Jayawijaya. In Indonesia, it is 
proved by high cases of cysticercosis in cattle and humans in some areas where people consume lots of pork, such 
as Bali, North Tapanuli (Darmawan 1990).

Based on identification of cysts or cysticercosis result that pork slaughtered in the abattoir Kota Kupang in 2010, 
there is a cyst or Taenia cysticercosis (Detha 2014). These results were obtained through morphological observation 
of cysticercus cellulose. This research is important and information as basic information for the study of the same 
disease that cysticercosis in humans. Similarly, the results of research conducted Fangi et al. (2015) found that 
detected two positive pigs infected with cysticercosis of 355 pigs slaughtered in slaughterhouses Oeba Kota Kupang 
cause of occurrence is Cysticercus cellulosae or larval form of Taenia solium.

Cysticercosis in pigs in Kupang a public health problem that is quite important because the meat is cut consumed 
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by the public. This disease has not previously conducted studies in East Nusa Tenggara region so that the results of 
this research into new information for the public. This is certainly linked to the condition that the population NTT 
consume lots of pork and maintenance systems are generally extensive. Cysticercosis disease transmission from 
pigs to humans is through food such as undercooked pork containing live tapeworm larvae. The main thing that 
needs to be done to prevent transmission of disease in humans siteserkosis is to maximize the role of the abattoir 
as container examination postmortem meat by culling the pork that indicates the presence of a cyst or cysticercosis. 
Another precaution is to cook the pork perfectly in order to kill the cysts.

CONCLUSION 

The existence of several important zonosis disease in East Nusa Tenggara region becomes an important indicator 
for countermeasures well in improved animal health and human health. Some studies zoonoses in NTT such as 
Anisakiasis, Cysticercosis, Japanese encephalitis, and Brucellosis still observed in the animal stage and has not 
been investigated at the level of human health. This article can encourage research zoonotic diseases in East Nusa 
Tenggara in the human population in the future.
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Background: Liver cirrhosis patients tend to have repeated hospitalization, got antibiotics and acid lowering 
drugs, and decreased immunity. Those characteristic are well known as general risk factors of C. difficile 
infection. C. difficile infection could increase length of stay and mortality. There is no well-known data 
related to those especially in Asian population. The aim is to know characteristic and risk factor of C. difficile 
associated diarrhea infection in liver cirrhosis patients. Methods: This cross-sectional study was conducted 
at General hospital, Karawaci, Tangerang, Banten, Indonesia from 2013-2014. Fifty-five adult liver cirrhosis 
patients diagnosed by abdominal ultrasound were included. Previous history of C. difficile infection was 
excluded. They were asked about the liver cirrhosis data and potential risk factors of C. difficile infection. 
Their feces were checked C. difficile antigen and toxin using C. Diff complete quick chek. They were evaluated 
if they were having nosocomial diarrhea and all were analyzed using Pearson Chi Square and multivariate 
analysis. Result: Of 55 patient subjects, there were 35 males and 20 females. Median age was 51 (16-79) year 
old. The most common degree of liver cirrhosis was 67.3% child Pugh B. About 14.5% subject had nosocomial 
diarrhea. All those subjects had positive results for antigen and toxin C. difficile. From 14.5% those patients, 
25.5% had history of antibiotic consumption, 23.6% had history of hospitalization and 20% had history of 
using proton pump inhibitor in the last 3 months. Unfortunately, there were no statistically significant related 
to those potential risk factors. Conclusion: The incidence of C. difficile infection associated diarrhea in liver 
cirrhosis patients was 14.5%. Antibiotic usage, hospitalization, and proton pump inhibitor usage in last 3 
months did not significantly related to C. difficile infection associated diarrhea in liver cirrhosis patients. 

Keywords: C. difficile; Liver Cirrhosis, Nosocomial diarrhea

INTRODUCTION 

Clostridium diffcile is a prevalent cause of pseudomembranous colitis in hospitalized patients. (Kelly, LaMont 2008, 
1932). As C. difficile spreads through the oro-fecal route, gastric acid may provide some protection. (Aseeri, Schroeder, 
Kramer, el al 2008, 2309). Patients with cirrhosis may be at particular risk of developing C. difficile infection, for three 
reasons. First, antibiotic use in cirrhosis is common. Second, cirrhotic also common receive proton pump inhibitor 
(PPI). Third, frequent need for hospitalization to treat complications of cirrhosis, such as variceal bleeding, ascites, 
or encephalopathy, places patients which is high likelihood of exposure to C. difficile (Bajaj, Ananthakrishnan, and 
Hafeezullah 2010, 105). 

Cirrhotic patients with Clostridium difficile associated nosocomial diarrhea (CDAD) have a higher mortality, length of 
stay (LOS), and charges expenditure compared with those without CDAD.  Bajaj et al reported CDAD was associated 
with higher mortality (13.8% vs 8.2%, p<0.001), odds ratio 1.55, 95% confident interval 1.29-1.85), charges ($79,351 vs. 
$35,686, p <0.001) and LOS (14.4 days vs 6.7 days, p< 0.001) compared with those without C. difficile infections despite 
controlling for cirrhosis complications and other infections. (Bajaj, Ananthakrishnan, and Hafeezullah 2010, 105).

This study was undertaken to know characteristic and risk factor of C. difficile associated nosocomial diarrhea 
infection in admitted liver cirrhosis patients. The underlying hypothesis was that sex male, antibiotic, PPI, laxative 
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usage, and previous hospitalization are the risk factors of C. difficile associated nosocomial diarrhea infection in 
admitted liver cirrhosis patients.

METHOD 

It was a cross-sectional study, conducted at the inpatient Internal Medicine ward, Siloam General Hospital, Karawaci, 
Tangerang, Banten, Indonesia from May 2013 until the sample size was achieved. The accessible population of our 
study was hospitalized liver cirrhosis patients. The subject criteria were liver cirrhosis diagnosed by abdominal 
ultrasound. Moreover, the patients should not be pregnant, less than 18 year-old, been previously diagnosed with 
C. difficile diarrhea, nor had an incomplete medical record. The subjects were recruited with consecutive sampling. 
All of subjects need to sign informed consent form related to joining the study. Feces collected from subjects were 
checked for C. difficile antigen and toxin using Techlab® C. Diff Quik Chek Complete. Then, all of subjects were 
grouping into whether they had nosocomial diarrhea (diarrhea in hospital after 48 hours admitted). Data collected 
included characteristic, such as age, sex, liver cirrhosis etiology, diarrhea, degree of cirrhosis, C. difficile antigen and 
toxin, factors related, and comorbidity. 

Data analysis was done by Chi-Square test and multivariate analysis was performed by logistic regression technique 
to control some identified confounding factors. All data processing and statistical analysis were done with SPSS 17.0 
for windows. Ethical clearance from the ethical committee for Medical Research in the Mochtar Riady Institute of 
Nanotechnology (MRIN), at Karawaci, Tangerang, Banten, Indonesia was obtained prior to the study and all subjects 
have already taken informed consent. 

RESULTS 

Our study has recruited a total of 55 subjects to be analyzed including 8 subjects in the liver cirrhosis diarrhea group 
and 47 subjects in the liver cirrhosis non-diarrhea group. Distribution of subject characteristic is revealed on Table 1. 

Table 1.
Subject Characteristics

Characteristics N %

Sex

Male 35 63.6

Female 20 36.4

Etiology of Liver Cirrhosis

Hepatitis B 29 52.7

Hepatitis C 4 7.3

Others 22 40.0

Nosocomial C difficile diarrhea 8 14.5

Child Tucotte Pugh (CTP)

A 10 18.2

B 37 67.3

C 8 14.5

C difficile feces

Antigen 8 14.5

Toxin 8 14.5
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Risk factors

Antibiotic usage within the last 3 weeks 14 25.5

Previous hospitalization in the last 2 months 13 23.6

Proton pump inhibitor usage within the last 3 weeks 11 20.0

Laxative usage within the last 3 weeks 4 7.3

Steroid usage within the last 3 weeks 1 1.8

Comorbidity

Chronic Obstructive Lung Disease 4 7.3

Heart Failure 2 3.6

Hypertension 2 3.6

Chronic Kidney Disease 2 1.8
C. difficile: Clostridium difficile

Most subjects were males (63.6%), with median age of 51 year (range 16-79). Most of the subjects had hepatitis B 
infections 52.7% as etiology of liver cirrhosis, categorized as Child Tucotte Pugh (CTP) score B 67.3%. Nosocomial 
diarrhea was found in 14.5% subject. Clostridium difficile antigen and toxin in feces were positive in all nosocomial 
diarrhea patients. Median platelet count was 170.000 (41.000 – 715.000) /uL, Alanin Aminotransferase (ALT) serum 
was 32 (8-248) U/L, and albumin level 2.5 (1.24-3.94) gram/dl.

Bivariate analysis was performed to identify factors affecting the occurrence of C. difficile diarrhea by using chi-
square methods on variables sex, antibiotic usage, previous hospitalization, proton pump inhibitor usage, laxative 
usage dan steroid usage (Table 2). All factors did not correlate to the occurance of  C. difficile diarrhea. 

Table 2.
Factors affecting the occurrence of Clostridium difficile diarrhea (bivariate analysis)

Variables Diarrhea Non Diarrhea OR CI p

Sex

      Male 5 (14.3) 30 (85.7)
0.944 0.200-4.450 0.617

      Female 3 (15.0) 17 (85.0)

Antibiotic usage

      Yes 2 (14.3) 12 (85.7)
0.972 0.172-5.481 0.673

      No 6 (14.6) 35 (85.4)

PPI usage

      Yes 1 (9.1 10 (90.9)
0.529 0.058-4.812 0.492

      No 7 (15.9) 37 (84.1)

Laxative usage

      Yes 0 (0.0) 4 (100.0)
NA 0.523

      No 8 (15.7) 43 (84.3)

Steroid usage

      Yes 0 (0.0) 1 (100.0)
NA 0.855

      No 8 (14.8) 46 (85.2)

Previous hospitalization

      Yes 4 (30.8) 9 (69.2)
4.222 0.883-20.190 0.079

      No 4 (9.5) 38 (90.5)
OR: Odds Ratio; CI: Confident Interval; PPI: Proton Pump Inhibitor
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DISCUSSION

Over the past two decades, there has been a dramatic worldwide increase in both the incidence of C. difficile 
infection. There also has been increased interest in C. difficile infection among patients with liver disease, particularly 
in those with liver cirrhosis (Trifan, Stoica, and Stanciu, et al. 2015, 2313). This is the first study evaluating C. difficile 
infection in admitted Liver Cirrhosis patients in Indonesia. The incidence of nosocomial diarrhea after 48 hours 
in our study 14.5%. There is still limited data to compare the incidence of C. difficile infection in hospitalization 
cirrhosis patients especially in Indonesia. In the USA, incidence of CDI has more than doubled from 31 cases pre 
100,000 population in 1996 to 85 cases per 100,000 population in 2005 (Kelly, LaMont 2008, 1932). 

All those nosocomial diarrhea patients were positive C. difficile antigen and toxin from feces. Noninfectious 
etiology of nosocomial diarrhea such as medications, underlying illness, and enteral feeding should be taught as 
potential diagnosis. Other infectious causes besides C. difficile infection such as norovirus, toxigenic strains of 
Clostridium perfringens, Klebsiella oxytoca, Staphylococcus aureus and Bacteroides fragilis should be considered as 
differential diagnosis (Polage, Solnick and Cohen 2012, 982) Patients with cirrhosis increased risk of developing C. 
difficile infection with several identified risk factors including frequent hospitalization, regular use of antibiotics for 
prophylaxis or treatment for SBP, proton pump inhibitor (PPI) use and an overall immunocompromised state (Vindigni 
and Surawics 2015, 2865). We evaluated sex, antibiotic, PPI, laxative, steroid usage and previous hospitalization as 
potential risk factors of C. difficile infection in hospitalized liver cirrhosis. Unfortunately, all those variables did not 
statistically significant. Explanation about this result, the sample size in diarrhea group was too small. Further study 
need to be done to address this problem.  The limitation of this study is we use cross-sectional design which could 
not detect the causal relationship risk factors C. difficile diarrhea in hospitalized liver cirrhosis patients. 

CONCLUSION 

The incidence of C. difficile infection associated diarrhea in liver cirrhosis patients was 14.5%. Antibiotic 
usage, hospitalization, and proton pump inhibitor usage in the last 3 months did not significantly related to C. 
difficileinfection associated diarrhea in liver cirrhosis patients. 
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Breast cancer is the most common cancer among women in Indonesia. However the risk factors of woman 
breast cancer patients were still not clear. The purpose of this study is to examine the risk factors that 
were associated with woman breast cancer. This research was a hospital-based case control study and was 
conducted from April to May 2013. An interviewed-administered structured questionnaire was used to collect 
information on potential risk factors from the outpatients at polyclinic of surgery. Sample of 117 breast cancer 
cases and 119 controls were recruited. The associations between risk factors and women breast cancer were 
analyzed using chi-square test, presented in term of Odds Ratio (OR). Results found that increasing risk 
due to age at menarche of <12 years (OR=2.96, 95% CI: 1.35-6.49), family history of breast cancer (OR=3.03, 
95% CI:1.29-7.16) and family history of breast cancer in first degree relatives (OR=3.85, 95% CI: 1.03-14.41). 
Whereas significant protective effect was breastfeeding for ≥6 years (OR=0.42, 95% CI: 0.20-0.87). There were 
associations between age at menarche, family history of breast cancer, the total duration of breastfeeding, 
and women breast cancer.

Keywords: Breast cancer; hospital-based case-control study; risk factors

INTRODUCTION 

Breast cancer is a public health problem because of the high incidence and prevalens compared to other types 
of cancer in women. In Southeast Asia, breast cancer is the second highest cancer incidence after cervical cancer 
among women (WCR 2008). In 2008, breast cancer is the highest incidence of all cancer incidence among women 
in Indonesia (36.2 per 100,000 women) (Kimman et al, 2012). There has been an increasing of women breast cancer 
incidence in one of refferal central hospital in Indonesia from 256 cases in 2011 to 406 cases in 2012 (Medical Record 
Unit, 2013).

The problem become more serious because it brings impact in mortality. The death rate for breast cancer that 
has been standardized for age in Indonesian women in 2008 is 18.6 per 100,000. This figure represents the largest 
mortality rate compared to the number of deaths due to other types of cancer in women (Kimman et al, 2012).

Based on previous epidemiological studies, the risk factors that might cause breast cancer are already known. 
Although many risk factors have been found to be associated with women breast cancer, only few were known to 
have strong association with women breast cancer. Women breast cancer is multifactorial. The combination of risk 
factors increased the occurrence of women breast cancer (Sezer et al, 2011; Matalqah et al, 2011; Lodha et al, 2011). 
Previous studies founded reproductive factors are strongly associated with women breast cancer. They include 
menarche <12 years old (Meshram et al, 2009), the age of first child birth ≥31 years old (Sezer et al, 2011),  hormonal 
contraceptives use (Bernstein, 2002),  heredity factors (family history of breast cancer and ovarian cancer) (ACS, 
2011). Whereas the number of live births (Sezer et al, 2011), and history of breastfeeding (Lodha et al, 2011) acted as 
protective factor. 

This study aimed to examine risk factors that were associated with women breast cancer. Since the hospital is a 
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referral center hospital from all patients throughout Indonesia, therefore, cases of breast cancer were easily found 
(Medical Record Unit, 2013).

METHOD 

This research is a hospital-based case control study and was conducted from April to May 2013. The population in 
this study were women outpatients with age >20 years old in the hospital.

Cases were all women with breast cancer based on information from patients that they suffered from breast 
cancer and undergoing outpatient for breast cancer treatment at the polyclinic of surgical oncology. Controls were 
outpatients women at polyclinic of surgical with no particular symptoms of breast cancer based on information from 
them. The exclusion criteria for controls were ever suffered from benign breast tumor, ovarian cancer, endometrial, 
and colon cancer. 

Variables to be assessed were reproductive factors, hormonal contraceptives, heredity. Categories of each variable 
based on the literature. For reproductive factor i.e  age of menarche (ACS, 2011), life birth (Ebrahimi et al., 2002), parity 
(Manuaba, 2007), age at first birth (Bernstein, 2002), breastfeeding (Lodha et al., 2011), duration of breastfeeding 
(Meshram et al., 2009). For hormonal contraceptives i.e. usage (Sezer et al., 2011), duration (Miller, 1989), age of first 
use and use before their first child (Chie et al.,1998), injectable contraceptives use (Schottenfeld and Fraumeni, 
1996). For heredity i.e. family history of breast cancer (Lodha et al., 2011), degrees relatives of breast cancer (Levi et 
al., 1999), and family history of ovarian cancer (Indrati, 2005).

Variables on demographic characteristics were assesed to evaluate comparabilitas of cases and controls. Categories 
on education and job based on National Basic Research of Indonesia (2007), whereas for age, it based on  Levi et al 
(1999).

With α error = 0,05 and power = 0,80, the total sample was 121 cases and 121 controls (Lameshow, 1997). The 
associations between risk factors and women breast cancer were analyzed using chi-square test, presented in term 
of ORs. Data analyzed using SPSS 13.0 software for windows (SPSS Inc., 2004). Health Research Ethics Committe 
of the institution, with regards of the protection of human rights and welfare in medical research, had carefully 
reviewed this study and approved it. 

RESULTS 

Table 1 presents a demographic characteristics of cases and controls. According to Table 2, breast cancer risk was 
greater in women with early menarche (<12 years) (OR=2.96, 95% CI:1.35-6.49) and there was decreasing of breast 
cancer risk of women who had given birth (OR=0.75, 95% CI: 0.27–2.08). The risk of breast cancer reduced as the 
increasing of number of parity. Although breastfeeding did not show substantial protective effect by two categories, 
it appeared as protective factor after dividing the categories by duration. 

Compared to women who never used oral contraceptives, women who used oral contraceptives for >10 and women 
who used oral contraceptives before their first pregnancy had a greater risk of breast cancer (OR=1.71, 95% CI: 0.63-
4.65, OR=2.72, 95% CI: 0.51-14.47), respectively (Table 3). There was no significant association between injectable 
contraceptives use and breast cancer. 

Table 4 shows that women with family history of breast cancer had a greater risk of breast cancer (OR=3.03, 95% 
CI: 1.29-7.16). If family history of breast cancer was in the first degrees relatives, the risk increased (OR=3.85, 95% CI: 
1.03-14.41). Family history of ovarian cancer increased the risk of breast cancer (OR=1.83, 95% CI: 0.69-4.82), but it was 
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not significant.

Table 5 presents among women who had a family history of breast cancer, oral contraceptives use increased the 
risk of breast cancer (OR=2.80, 95% CI: 0.28-27.91). While among women who had no family history of breast cancer, 
the OR of oral contraceptives use was 1.14 (95% CI: 0.66-1.98). Between participants with family history of breast 
cancer and without family history of breast cancer, difference of ORs of oral contraceptives use were not statistically 
significant (tests of homogeneity of the OR= 0.443).

Table 1.
Demographic Characteristics of Cases and Controls

Characteristics
Cases (117) Controls (119)

n % n %

Education

No formal education 5 4.3 6 5.0

Incomplete primary school 12 10.3 7 5.9

Primary school 19 16.2 27 22.7

Junior high school 29 24.8 20 16.8

Senior high school 39 33.3 40 33.6

College/academy 13 11.1 19 16.0

Job

Unemployment/student/houswife 97 82.9 100 84.0

TNI/Polri/PNS/BUMN 10 8.5 9 7.6

Private employees 1 0.9 3 2.5

Self employment/services 3 2.6 5 4.2

Farmers/fisheries 2 1.7 2 1.7

Labours/etc 4 3.4 0 0.0

Age at Diagnosis

<35 years old 10 8.5 26 21.8

35-44 years old 35 29.9 27 22.7

45-54 years old 44 37.6 31 26.1

≥55 years old 28 23.9 35 29.4

Mean (SD) 47.53 (10.21) 46.06 (12.80)

Median (Range) 47.00 (21-70) 47.00 (21-80)

Table 2.
Reproductive Factors Among Cases and Controls

Cases (117) Controls (119)
OR (95% CI)

n % n %

Age at Menarche

≥12 years old 92 78.6 109 91.6 1

<12 years old 25 21.4 10 8.4 2.96 (1.35-6.49)* 

Live birth

Nulliparity 9 7.7 7 5.9 1

Parous 108 92.3 112 94.1 0.75 (0.27-2.08)
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Parity

Nulliparity 9 7.7 7 5.9 1

1-3 children 78 66.7 71 59.7 0.85 (0.30-2.41)

≥4 children 30 25.6 41 34.5 0.57 (0.19-1.70)

 Age at First Birtha 

≤20 years old 31 26.5 44 37.0 1

21-30 years old 67 57.3 62 52.1 1.53 (0.86-2.73)

≥31 years old 10 8.5 6 5.0 2.37 (0.78-7.19)

Breast Feeding

Never 15 12.8 14 11.8 1

Ever 102 87.2 105 88.2 0.91 (0.42-1.97)

Duration of Breast Feeding

<2 years 35 29.9 26 21.8 1

2-3,9 years 37 31.6 29 24.4 0.95 (0.47-1.91)

4-5,9 years 23 19.7 25 21.0 0.68 (0.32-1.46)

≥6 years 22 18.8 39 32.8 0.42 (0.20-0.87)*
a Among parous women

*P-value < 0.05

Table 3.
Hormonal Contraceptives Use Among Cases and Controls

Cases (117) Controls (119)
OR (95% CI)

n % n %

Oral Contraceptives Use

Never 69 59.0 75 63.0 1

Ever 48 41.0 44 37.0 1.19 (0.70-2.00)

Duration of Oral Contraceptives Use

Never 69 59.0 75 63.0 1

<10 years 37 31.6 37 31.1 1.09 (0.62-1.90)

≥10 years 11 9.4 7 5.9 1.71 (0.63-4.65)

Age of First Oral Contraceptives Use

Never 69 59,0 75 63,0 1

≥30 years old 8 6.8 8 6.8 1.09 (0.39-3.05)

25-29 years old 14 12.0 15 12.6 1.01 (0.46-2.25)

<25 years old 26 22.2 21 17.6 1.35 (0.69-2.61)

First Oral Contraceptives Use Before First Child

Never 69 59.0 75 63.0 1

No 43 36.8 42 35.3 1.11 (0.65-1.90)

Yes 5 4.3 2 1.7 2.72 (0.51-14.47)

Injectable Contraceptives Use

Never 66 56.4 68 57.1 1

Ever 51 43.6 51 42.9 1.030 (0.62-1.73)
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Table 4.
Family History of Breast Cancer and Ovarian Cancer Among Cases and Controls 

Cases (117) Controls (119)
OR (95% CI)

n % n %

Family Hitory of Breast Cancer

No 96 82.1 111 93.3 1

Yes 21 17.9 8 6.7 3.03 (1.27-7.16)*

Degrees Relatives of Breast Cancer

No 96 82.1 111 93.3 1

2-3 degrees relatives 11 9.4 5 4.2 2.54 (0.85-7.58)

First degree 10 8.5 3 2.5 3.85 (1.03-14.41)*

Family History of Ovarian Cancer

No 105 89.7 112 94.1 1

Yes 12 10.3 7 5.9 1.83 (0.69-4.82)
*P-value < 0.05

Table 5.
Oral Contraceptives and Breast Cancer by Family History of Breast Cancer

Family Hitory of 
Breast Cancer Variables

Cases (117) Controls (119)
OR (95% CI) P-value

n % n %

Oral Contraceptives Use

Yes

Never 15 71.4 7 87.5

2.80 (0.28-27.91) 0.673Ever 6 28.6 1 12.5

Total 21 100.0 8 100.0

No

Never 54 56.3 66 59.5

1.14 (0.66-1.98) 0.635Ever 42 43.7 45 40.5

96 100.0 111 100.0

Tests of Homogeneity of the Odds Ratio = 0.443

DISCUSSION

The present study shows early menarche (<12 years old) increased a women’s risk of breast cancer significantly. 
This is due to the longer exposure time to reproductive hormones produced by her body (ACS, 2011), i.e. estrogen 
that was served as promoters for certain cancers such as breast cancer (Corwin, 2009). The results of this study are 
consistent with Meshram et al. (2009), Bernstein (2002). 

Women with greater number of parity have reduction of breast cancer risk. This finding may be related to the 
number of menstrual cycles experienced by the women (Corwin, 2009). More number of children birth, can reduce 
the risk of breast cancer (Table 2). Minami et al. (1997) showed the similar protection of parity. This study was failed 
to find a significant association between live birth status (nulliparity vs parous) and breast cancer. The homogen 
characteristic of parity may explain this finding. Although not significant, there was positive dose response 
relationship between age at first birth and breast cancer. The risk was increase as increasing of  age at first birth. 
Based on the Fact Sheet of the Program on Breast Cancer and Environmental Risk Factors (BCERF) published in 2004, 
pregnancy causes breast cell proliferation. Breast cell proliferation may increase the risk of breast cancer, especially 
for women who are older (WCR 2008). 
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Since both cases and controls most have a long duration history of breastfeeding, participants were grouped into: 
<2, 2-3.9, 4-5.9,  and ≥6 years. ACS (2012) states that women who breastfeed for 2 years will reduce the risk of breast 
cancer. In this study, a significant protective association was only found for breastfeeding ≥6 years compared to <2 
years.

There were no significant associations between hormonal contraceptives use and breast cancer. But there were 
subtantial OR of the oral contraceptives use for >10 years and among those who used oral contraceptives before 
their first pregnancy. Oral contraceptives inhibit the secretion of gonadotropins, thereby reducing the production 
of ovarian hormones. This supports high levels of estrogen and progestin for oral contraceptives users, especially if 
oral contraceptive was used since young age (Bernstein, 2002).

Women with family history of breast cancer had a greater risk of breast cancer. If family history of breast cancer is in 
the first degrees relatives, the risk increased. 

The use of oral contraceptives, increased breast cancer risk among them who had family history of breast cancer 
than women without family history of breast cancer (Casey, Cerhan, & Pruthim, 2008). The ORs of oral contraceptives 
shows that among women who had a family history of breast cancer, the risk was greater than women without family 
history of breast cancer. Although the OR on each stratum was different, tests of homogeneity of the odds ratio, 
shows that the difference was not statistically significant. This is probably because sample size was not adequate 
for each stratum.

The present study has several advantages. First, case control is suitable for diseases with a long latency, particularly 
well suited to investigations of risk factors may be asked for rare diseases. The results considered to be valid by 
using this design, because breast cancer still remain a rare disease. Second, case control studies start after the 
outcome event, and therefore have the opportunity to asses multiple causes relating to one event (Elwood, 2007). 
Third, cases and controls were similar respect to demographic characteristics since this is a hospital-based case 
control study that recruited both case and control from the same hospital. Characteristic of two group considered 
to be comparable (Table 1). Last, there only small difference between actual sample size and minimum sample for 
this study. 

However, there are several limitations of this present study. First, before cases selected, a precise definition of the 
disease to be studied must be formulated. The best criteria for cases is based on hystopathological examination. 
The definition of breast cancer in only based on information from patients. This loose criteria may tend to give 
misclassification of potential cases and controls. However, since the cases were recruited in policlinic of surgical 
oncology moreover in referal hospital, the cases can be considered as the truly breast cancer cases.

Second, case control studies are very likely to suffer from bias error. In many instances, problems arises from the 
way controls are sampled. The control groups were recurited from the same hospital. One disadvantage is that the 
risk factor for the study disease may also be a risk factor for the condition that a particular control had, which is the 
cause of her or hospitalization. 

Third, another source of bias is differential quality of information. Since they are more interesting in a medical 
sense, cases may be researched more thoroughly. Someone have a disease may has been subjected to a more 
rigorous investigation (Woodward, 2014). It becomes more considered since there is no blinding process in the 
assesment of exposures. The relevant causal events may have happened a considerable time in the past, and 
therefore the information obtained is likely to be incomplete and inaccurate. However, the greater problem is that 
the case subjects who have suffered the outcome under investigation, may tend to give different responses to the 
control subjects, thus introduction a bias into the information obtained on previous exposures (Elwood, 2007).
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Last, case control are generally able to evaluate confounding and interaction (Woodward, 2014). This study did not 
evaluate confounding, so the results seems likely to be affected by confounding. Some of risk factor did not show 
subtantially OR (oral and injectable contraceptives use). This may be caused by unspesific categories. On the other 
hand, we have to be careful in interpretating a substantially OR regarding to bias and confounding. But overall, the 
estimated value of OR likely to be consistent with other studies.

CONCLUSION 

This study demonstrates that some of the variables, i.e  age of menarche <12 years, a family history of breast cancer 
especially on first degrees relatives increased the risk of breast cancer. Whereas significant protective effect was 
breastfeeding for ≥6 years. Other risk factors failed to find the significant associations. This study implies the 
importance of breastfeeding and breast cancer screening among high risk women. Suggestions for further study are 
using more stringent diagnostic criteria, perform blinding when the interview of participants, perform multivariate 
analysis
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Multi-Drug Resistant Tuberculosis is now becoming a major threat to the tuberculosis control program in 
Indonesia, particularly in Bandung, West Java. The objective of the study is to determine the social risk factors 
of MDR-TB patients. Case control study was conducted from November 2011 to November 2015. Resistant to 
isoniazid were done by MTB/RIF as a rapid confirmation of the MDR-TB. TB patients with MDR-Tuberculosis 
and non MDR-TB patients consisting of TB-only and non-TB patients were considered as cases and controls. 
Data was collected with a structured questionnaire with face-to-face interview and by looking at the medical 
record. Univariate logistical regression was done as to determine the risk from societal perspectives of MDR-
TB. A total of 65 MDR-TB patients and 65 non MDR-TB patients were taken as a participant of the study. Marriage 
(AOR=1.71, CI=0.8-5.29), income between 1.5-2.5 million Rupiah (AOR=2.83, CI=0.76-10.53), previous history of 
TB treatment (AOR=2.55, CI=0.25-26.24) , history of HIV/AIDS (AOR=8.18, CI=0.07-E), current smoker (AOR=3.95, 
CI=0.13-E), and  burdened by cost (AOR=9.7, CI=0.29-E) were more likely associated with increasing risk of 
MDR-TB infection in Bandung, West Java. In this study, however, low socio-economic level, high-risk behavior, 
and history of previous TB treatment alongside history of HIV/AIDS still mainly is the social determinants 
determining occurrence of MDR-TB in Bandung, Indonesia.

Keywords: TB, MDR-TB, Social Determinants, Bandung

INTRODUCTION 

Tuberculosis (Tb) becomes a global threat with total 9 million cases and 1.5 million mortalities all around the world. 
Indonesia is now at 4th rank with most Tuberculosis cases, and falls into high-burden countries with 400.000 total 
incidence and 640.000 cases in 2014 alone. [1] Indonesia is not only accountable for TB, but also Multi-Drug Resistant 
Tuberculosis. Indonesia belongs to the high burden group of MDR-TB alongside Afghanistan, Brazil, Republic 
Democratic of Congo, and India; with 1.9 % proportion of TB cases developing to MDR-TB. In 2014, there are 229 
positive confirmed cases for MDR-TB in Indonesia. 

Multi-Drug Resistant Tuberculosis (MDR-TB) is a type of TB that is resistant to at least one of the first line anti-
TB drugs, which is Rifampicin and Isoniazid. MDR-TB occurs when a person is infected by resistant strain of 
Mycobacterium tuberculosis, and/or when the Mycobacterium tuberculosis bacteria in the body develop resistance 
to the treatment because of non-adherence to treatment. The first description of MDR-TB is widely recognized as 
primary MDR-TB; while the latter is known by term secondary MDR-TB.

West Java becomes integral part of eliminating MDR-TB since the highest number of case come from the region. 
Based on Riset Kesehatan Dasar (Riskesdas 2013), the prevalence of TB cases in West Java is 3.3%. With higher 
prevalence proportion of diagnosis in the urban (0.4%) rather than the rural (0.3%), Bandung, as a principal, can be 
accounted as the region with most TB cases in West Java, with total prevalence of 1.0%. [2, 3, 4]
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However there is lacking of case control studies determining the factors associated with the occurrence of MDR-
TB. Therefore, to describe the characteristics and assess the factors that determine the incidence of MDR-TB, we 
conducted a case control study on MDR-TB between November 2011 and November 2015.

METHOD 

This study is conducted between November 2011 and November 2015 in Bandung municipality, Indonesia. It was 
done within our research center, TB-HIV research center under the Faculty of Medicine. The estimated population 
of Bandung is approximately 2.5 million spread within 30 sub-districts. Each sub-district in Bandung has its own 
Primary Health Center, in which has facility to the standard TB treatment and diagnosis. 

Cases were selected from the Hasan Sadikin Teaching Hospital, the only MDR-TB treatment center in Bandung. They 
were selected by physician from the outpatient clinic of MDR-TB in the respective hospital. Controls were selected 
from any primary health centers in Bandung, primarily standard TB patients with the same age and sex category as 
the cases.

MDR-TB patient in Hasan Sadikin Teaching Hospital is diagnosed by GeneXpert MTB/RIF testing and drug susceptibility 
testing (DST). GeneXpert MTB/RIF may take up to 1-2 days for diagnosis, while DST may take up to 1 month. In Hasan 
Sadikin teaching hospital, if a suspect gets a positive result of resistance to isoniazid treatment by GeneXpert test, 
the treatment can be started while waiting for the DST result.

As for the controls, it were the patients who had completed the first round of treatment of active TB, patients who 
get negative results despite classical sign of TB, and those with no clinical symptoms found within the same time 
spectrum.

During the study, there were 68 eligible confirmed MDR-TB cases at Hasan Sadikin Teaching Hospital, with 65 of 
them agreed to be included to the study after given consent. These patients were residents of Bandung municipality 
who visited the outpatient clinic of the MDR-TB after being referred from the Primary Health Center within Bandung. 
We used a systematic random sampling to get every registered MDR-TB patients in the hospital registry. When the 
selected patients declined after being given consent to join, the next person on the list was taken into consideration.
The contact of the cases was obtained from the Hasan Sadikin hospital registry to obtain some information needed 
for the study. The selected participants were contacted via telephone and being given key information regarding the 
study. Individuals who were willing to participate were scheduled for an interview in our research center.

A structured questionnaire was used to collect information from study participants. Secondary data was also 
obtained from the medical record of the patient. The staffs at the outpatient ward were trained and informed about 
the screening for the inclusions. They were also trained regarding the data collection process.

After the data was obtained, it was entered using the RedCap online database which belongs to the research center. 
Univariate logistic regression was used to assess the power of each to the diagnosis of MDR-TB, measuring MDR-TB 
likelihood of occurrence.

RESULTS 

Socio-demographic characteristic of participants

A total of 130 cases and controls were able to be included to the study. A total 65 cases are consisted of 33 male 
participants and 32 female participants. Controls are consisted of 36 males and 29 females. Married couples 
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dominated both cases and controls, with numbers of each 51 (78.5%) and 45 (69.2%), respectively. Most of the 
participants finished their study in middle-school level (56.9%) followed by elementary school (30.8%). Almost all 
(two-third) participants have monthly income less than 2.5 million Rupiah (74.6%).

Tuberculosis-related condition and history

Table 2 summarizes TB-related history and conditions in MDR-TB cases and controls. Out of 65 cases, 57 (87.7%) were 
confirmed having history of previous TB treatment, while 8 didn’t have such history. In the control group, majority 
had previous TB treatment (46; 70.8%) rather than with no previous treatment history (19; 29.2%). Several cases have 
been diagnosed in diabetes (11 cases; 16.9%), while the rest of the cases (54; 83.1%) didn’t aware of having diabetes. 
Most of the cases haven’t had history of current smoking, but up to 42% (27 of cases) of them were active smokers. 
Being compared to the controls, most of them are active smokers (54; 83.1%). In the cases group, only 26 (40%) 
had contact with active TB patients, while the rest (39; 60%) had no previous contact with active TB patients. In 
the control group, 24 (36.9%) respondents were reported of having contact with active TB patients, while 41 (63.1%) 
controls didn’t have such history. Only 3 (4.6%) people in cases group reported of having direct contact with MDR-TB 
patients, and 2 (3.1%) people from the respective group reported having suc/h contact.

History of alcohol consumption within the last 6 months was also reported during the study, with total of 7 (10.8%) 
cases and 8 (12.3%) controls had such history. Study also reported history of drug consumption in only 1 (1.5%) case 
and 4 (6.2%) controls, while the rest of the respondent didn’t have such history.

Table 1.
Socio-demographic characteristic of MDR-TB cases and controls

Variables

Cases Controls

(n=65) (n=65)

n % n %

Sex

Male 33 50.8 36 55.4

Female 32 49.2 29 44.6

Marital Status

Married 51 78.5 45 69.2

Single 14 21.5 20 30.8

Educational Level

Elementary school 20 30.8 19 29.2

Middle school 37 56.9 38 58.5

High school and university level 8 12.3 8 12.3

Monthly Income

<Rp 1.500.000 39 60.0 42 29.2

Rp 1.500.000 – Rp 2.500.000 16 24.6 15 58.5

>Rp 2.500.000 10 15.4 8 12.3
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Table 2.
TB-related history and conditions

Variables

Cases Controls

(n=65) (n=65)

n % n %

History of TB Treatment

Yes 57 87.7 46 70.8

No 8 12.3 19 29.2

History of Diabetes

Yes 11 16.9 2 3.1

No 54 83.1 63 96.9

History of HIV/AIDS

Yes 1 1.5 11 16.9

No 64 98.5 54 83.1

Active Smoker

Yes 3 4.6 11 16.9

No 62 95.4 54 83.1

Past Smoker (>6months)

Yes 27 41.5 28 43.1

No 38 58.5 37 56.9

Previous TB Contacts

Yes 26 40 24 36.9

No 39 60 41 63.1

Previous MDR-TB Contacts

Yes 3 4.6 2 3.1

No 62 95.4 63 96.9

History of Alcohol Consumption (>6months)

Yes 7 10.8 8 12.3

No 58 89.2 57 87.7

History of Illegal Drug Use (>6months)

Yes 1 1.5 4 6.2

No 64 98.5 61 93.8

Access to Health Centers

From Table 3, it is showed that access and mobilization might play a key in MDR-TB development. Both cases and 
controls mostly reside in a place when treatment centers are easy to seek. Total 42 cases (64.6%) and 52 (80%) 
controls need at maximum 60 minutes in reaching the nearest TB-treatment health center, while the rest of cases 
(23; 35.4%) and controls (13; 20%) need more than 60 minutes when they want to reach available TB-treatment 
health center. Most of the respondents, both cases (28 cases; 41.5%) and controls (27 controls; 41.5%), reach the 
nearest health center by public transportation, followed with 21 cases and 21 controls (32.3%) reaching it by using 
motorcycle. 48 (73.8%) cases and 35 (53.8%) controls are covered by health insurance, while 17 (26.2%) cases and 30 
(46.2%) controls were using out-of-pocket payment to pay for their treatment at the health center.
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Table 3.
Respondents’ access to health center

Variables

Cases Controls

(n=65) (n=65)

n % n %

Time Needed to Reach Nearest Health Centre (minutes)

0-60 42 64.6 52 80

61-120 8 12.3 8 12.3

121-180 7 10.8 3 4.6

>180 8 12.3 2 3.1

Vehicle Type of Use

By Walking 3 6.1 9 13.8

Public Transport 28 41.5 27 41.5

Private Cars 13 20 8 12.3

Private Motorcycle 21 32.3 21 32.3

Covered by National Insurance

Yes 48 73.8 35 53.8

No 17 26.2 30 46.2

Burdened by Location

Yes 6 9.2 4 6.2

No 59 90.8 61 93.8

Burdened by Transportation Cost

Yes 5 7.7 5 7.7

No 60 92.3 60 92.3

The study also showed that subjectively, most of the respondents didn’t feel burdened by the overall distance 
and cost of their transportation for reaching the health centers. 56 (90.8%) cases and 61 (93.8%) centers didn’t 
feel burdened by the distance to the nearest health center, while minority of cases (6; 9.2%) and controls (4; 6.2%) 
agreed on the opposite. Only 5 for each cases (7.7%) and controls (7.7%) accounted for feeling burdened by cost of 
transportation, while the rest of majority (60 cases and controls; 92.3%) didn’t agree with the respective statement.

Table 4.
Logistic Regression Analysis

Case Control AOR (CI: 95%) p-value

Sex

Male 33 36 1.4 (0.67-2.92)
0.371

Female 32 29 1

Marital Status

Married 51 45 1.71 (0.75-3.93)
0.203

Single 14 20 1

Educational Level

Elementary school 20 19 1

Middle school 37 38 0.74 (0.19-2.87)

High school and university level 8 8 0.78 (0.23-2.65)
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Monthly Income

<Rp 1.500.000 39 42 1

0.026Rp 1.500.000 – Rp 2.500.000 16 15 1.79 (0.52-6.11)

>Rp 2.500.000 10 8 1.47 (0.40-5.34)

History of TB Treatment

Yes 57 46 2.55 (0.25-26.24)
0.431

No 8 19 1

History of Diabetes

Yes 11 2 1.408 (0.05-41.72)
0.843

No 54 63 1

History of HIV/AIDS

Yes 1 11 8.176 (0.07-E)
0.394

No 64 54 1

Active Smoker

Yes 3 11 3.950 (0.13-116)
0.427

No 62 54 1

Past Smoker (>6months)

Yes 27 28 54.23 (1.63-E)
0.025

No 38 37 1

Previous TB Contacts

Yes 26 24 0.28 (0.04-1.8)
0.18

No 39 41 1

Previous MDR-TB Contacts

Yes 3 2 0
0.995

No 62 63 1

History of Alcohol Consumption (>6months)

Yes 7 8 1.26 (0.07-21.84)

No 58 57 1

History of Illegal Drug Use (>6months)

Yes 1 4 E
0.965

No 64 61 1

Time Needed to Reach Nearest Health Centre (minutes)

0-60 42 52 1

61-120 8 8 0.85 (0.08-9.71)

121-180 7 3 1.17 (0.12-11.46)

>180 8 2 1.45 (0.11-18.75)

Vehicle Type of Use

By Walking 3 9 1

Public Transport 28 27 0.44 (0.03-6.04)

Private Cars 13 8 0.84 (0.09-7.46)

Private Motorcycle 21 21 7.65 (0.05-E)

Covered by National Insurance

Yes 48 35 0.12 (0.02-0.75)
0.023

No 17 30 1
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Burdened by Location

Yes 6 4 <0.005
0.995

No 59 61 1

Burdened by Transportation Cost

Yes 5 5 9.7 (0.29-E)
0.205

No 60 60 1

After adjusting for possible confounding factors, the study found several factors that significantly associated with 
the incidence of MDR-TB, which is marriage (AOR = 1.71; CI: 0.75-3.93), monthly income of Rp 1,500,000-Rp 2,500,000 
(AOR = 1.79, CI: 0.52-6.11), previous history of TB treatment (AOR = 2.55, CI: 0.25-26.24), history of HIV/AIDS (AOR = 8.176, 
CI: 0.07-E), active smoker (AOR = 3.95, CI: 0.13-116), past smoker (AOR = 54.23, CI: 1.63-E), motorcycle usage for reaching 
nearest health center (AOR = 7.65, CI: 0.05-E), and feeling burdened by the transportation cost (AOR = 9.7, CI: 0.29-E).

From the study, it can be concluded that alcoholism, TB contact, MDR-TB contact, diabetes is not associated with 
the occurrence of MDR-TB.

DISCUSSION

In the study, marriage status labeled as married is one of the factors associated with the incidence of MDR-TB. There 
are no previous studies that can confirm this finding. Although there are several publications that can confirm the 
density of the house might contribute to MDR-TB findings, which indirectly might be associated especially with 
large-group and extended families. [5]

That might also be several supportive arguments of why marriage can contribute to the MDR-TB incidence, although 
there are no hypotheses that can be used as a basis. A study in Addis Ababa stated that being single might contribute 
to MDR-TB, which is contrary to our study result. [6, 7] The hypotheses were because being single is most likely to be 
associated with high-risk behavior such as consuming alcohol, smoking, and other causes.

From the study we can conclude that monthly income of 1.5 to 2.5 million Rupiah is more likely to develop MDR-TB 
1.79 time higher rather than other group. By classification, we can justify that the minimum wage per month for 
Bandung municipality region is Rp 2,280,000. [8] This finding might clarify that certain group can be classified as 
being in low socioeconomic level.

There is a strong relationship between low socioeconomic level and increased probability of MDR-TB incidence. [9, 
10] This might be from the poor compliance of the treatment (which will be discussed further later) due to poor 
living condition and also limited access to health services and treatments. 

Smoking can be considered as one of the determinants contributing to increasing probability of MDR-TB. the study 
concluded that current smoking might increase the chance of someone getting MDR-TB by 3.95 times, while positive 
smoking history might increase the chance by 54 times. There hasn’t been any evidence reporting any biological 
correlation between these two variables, although several high-risk behaviors might contribute to the development 
of the disease; such as alcoholism. [11, 12] 

Study also concluded that positive history of TB treatment is one of the factors contributing to the incidence of 
MDR-TB. By having complete or incomplete previous treatment of active TB, someone might have 2.55 times chance 
of getting the disease. This might be considered as a universal finding, based on several studies. [13, 14] Having an 
incomplete treatment may create resistance to the bacteria, causing it to become immune when the treatment 
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course needs to be restarted. The resistance usually can be found in isoniazid. However, there should be a clear 
dichotomies on what category of quitting treatment is the patient most likely to be in, e.g. whether it is defaulters 
or failure in treatment.

As for illegal drug use, there is very strong correlation of someone having positive history of illegal drug use for 
the last 6 months of getting infected by MDR-TB in this study. Only one study in Zaragoza confirmed a relationship 
between these variables, without any possible explanation. [15]

HIV/AIDS is considered generally the most common comorbidities found in patients with TB, but not with MDR-TB 
apparently. In the study, we found that HIV might be associated with the study, which is an opposite finding in 
several studies. [16, 17]

Normally, patients having HIV/AIDS is severely immunocompromised, thus increasing the chance of getting infection 
especially airborne-driven in which practically easy to spread; as we can easily found in TB-HIV patients.

There is also a slight chance of someone having diabetes might also get infected by MDR-TB, only by 1.4 times. 
Several ongoing researches state that there might be a relationship between diabetes mellitus and MDR-TB, which 
is also a project our research study has been doing. [18, 19] One of the hypotheses is that someone having diabetes 
might have impaired immune mechanisms especially to infections, thus leading to increased susceptibility to TB 
infection.

CONCLUSION 

The study revealed important information on risk factors for MDR-TB that would provide baseline information 
especially for high TB-burden countries like Indonesia. In this study, however, low socio-economic level, high-risk 
behavior, and history of previous TB treatment alongside history of HIV/AIDS still mainly is the social determinants 
determining occurrence of MDR-TB in Bandung, Indonesia.

LIMITATIONS

There are several limitations that were encountered during the study. First is the lacking of the cases number. We 
would like to emphasize this effect because it correlates directly with our strength of data. Although the data was 
gathered for the last 4 years, the center could only compile 65 cases with complete description. One of the factors 
is the difficulty to follow up to regain complete description of the patients.

Furthermore, although several variables have been providing answers to our inquiries, there are still variables need 
to be expanded. Besides, we had to look on other studies which provided new insights and broader answer and 
apply it in the future research.
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Tuberculosis (TB) is one of the major health problems in developing countries. The main cause of the 
increasing burden of TB issues include poverty in different population groups, especially from the developing 
countries. Spatial analysis is an analysis and description of the geography of disease-related data, namely 
the population, distribution, environmental, behavioural, social, economic, cases of disease events, and 
relationships between these variables. The aim of this study is to conduct an analysis of spatial pattern 
of socio-economic conditions of tuberculosis patients in West Java by using secondary data from a health 
research by the Ministry of Health of the Republic of Indonesia in 2013. Spatial statistical analysis method 
used is the Moran ‘s I test and Local Indicators of Spatial Association (LISA). The results from Moran index 
analysis show that there is a spatial autocorrelation in tuberculosis patients, a pattern in distribution of 
tuberculosis patients across the regions in the province of West Java. Meanwhile, through the LISA test, it can 
be concluded that there is a grouping of locations in the spread of TB patients in some area in West Java. As 
an implication, policies to tackle TB cases in West Java need to consider spatial aspects.

Keywords: tuberculosis; spatial; LISA; Moran Index

INTRODUCTION 

In 1993 the WHO (World Health Organization) declared pulmonary tuberculosis (TB) as a global health emergency. 
By 1998, there were an estimated 3,619,047 cases of TB recorded worldwide. Most of the cases of pulmonary 
tuberculosis (95%) and mortality (98%) occurred in developing countries, including in Indonesia (KEMENKES RI 
2013). The prevalence of Indonesia’s population diagnosed with pulmonary TB in 2013 was 0.4% (KEMENKES RI 2013), 
and the five provinces with the highest pulmonary TB are West Java (0.7%), Papua (0.6%), Jakarta (0.6%), Gorontalo 
(0.5%), Banten (0.4%) and West Papua (0.4%).

The main cause of the increasing burden of TB issues include poverty in different population groups, such as in 
developing countries (Shu 2013; Harling, Ehrlich, and Myer 2008). Poverty has an association with a high incidence of 
TB. In addition, the burden was also compounded by factors that may cause non-compliant TB patients to not take 
medicine or stop treatment prematurely, one of which is also poverty (Siswanto, Haryanto, and Abojoso 1998). TB 
is getting higher in regions with low economic level, low education levels, as well as away from the access to health 
services. Reinforcement in the elimination of TB is very important to achieve the MDGs, which in recent years has 
received increased interest. Quantitative studies of socioeconomic factors and health system point to TB as one of 
the outcomes of the many poor determinants of health.

Spatial analysis as part of an area-based disease management is a geographical analysis and description of disease 
data with respect to population, distribution, environmental, behavioural, social, economic, cases of disease events, 
and relationships between these variables (Achmadi 2008; Eryando 2007). Geographic Information Systems (GIS) 
has an important role in designing, managing, and evaluating the tuberculosis control programs. GIS can be used to 
investigate for cases of tuberculosis infection which would not be detectable otherwise, namely by identifying the 
focal area of tuberculosis. GIS also helps in spatiotemporal study of infectious diseases such as tuberculosis, and 
it includes investigating who (who is affected), when (when first diagnosed), and where (location to stay patient) 
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(Moonan, et al. 2014; Wang, et al. 2014). GIS and spatial analysis has begun to be used to describe the pattern of TB. 
The combined use of geographic information system as a tools, mapping, and geoprocessing to manage health data 
is present in a spatial analysis (Jia, et al. 2008; Maciel, et al. 2010; Randremanana 2009; Touray 2010). 

As TB is a national priority that must be controlled in each region, thus each region must pay attention to their 
different geographic conditions, which can cause differences in pulmonary TB cases between regions. Different 
characteristics of the region can be due to diversity in social problem, demography, education, and environment. 
Therefore, there is a need to put an element of geographical influence using spatial analysis to model the relationship 
between the incidence of tuberculosis by socio-economic factors. The aim of this study is an analysis of exploratory 
spatial pattern of socio-economic conditions of tuberculosis patients in West Java by using data from the Health 
Research (RISKESDAS) conducted by the Ministry of Health of the Republic of Indonesia in 2013.

METHOD 

Data

This study used secondary data from a survey conducted by the Health Research (RISKESDAS) in 2013 so that the 
design of this study follows the design is done is cross sectional. Samples of the study were tuberculosis patients 
that had been diagnosed with tuberculosis by health workers in the last year. Socio-economic data is the level of 
education and economic status of TB patients.

RISKESDAS 2013 reported national TB prevalence to be above 0.4%. The study location is in the province of West Java 
(prevalent 0.7%) with the unit of spatial analysis is the district level. There are 27 districts in the province of West 
Java.

Spatial Statistic

The analytical method used for conducting statistical spatial analysis is the Moran’s Index and Local Indicators 
of Spatial Association (LISA). Moran’s Index measures the correlation of the variables xi and xj, so the formula of 
Moran’s Index is the following equation (Anselin 1993).

If the index (I) is close to 1 positive (+), in other words there is positive spatial autocorrelation, which means that these 
variables tend to cluster (cluster). If the index (I) is close to 1 negative (-), there is negative spatial autocorrelation, 
which means it tends to spread.

RESULTS 

Local Indicator of Spatial Association (LISA) is a method developed by Anselin (1995) known as spatial autocorrelation 
which is a measure of the similarity of objects in space (distance, time, and region). Spatial autocorrelation is a 
correlation between variables with themselves, or also a similarity measure of objects in space (Anselin 1995). This 
analysis aims to generate regional grouping (clustering) based on the identification of the region of spatial outliers 
and find a pattern of spatial relationships based on local area. To understand the local base area, each area is to 
be examined for its influence on global aspects. Measurement values were obtained through Moran Local Index. 
This value is the decomposition of the global spatial value (Global Index Moran). Moran’s Index is used to identify 
spatial patterns, such as clustered, dispersed, or random. Positive spatial autocorrelation indicates how in adjacent 
locations similar values tend to cluster. Negative spatial autocorrelation indicates how in adjacent sites there are 
different values that tend to spread. No spatial autocorrelation pattern indicates randomness in pattern.
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Table 1.
Moran’s Index for Socio-economic variables

Variable I E(I) Zresult Pattern

Univariate Moran’s Index

Poverty -0,309 -1.874 0,0055 random

Education -0,0915 0,322 0,3229 random

Local Moran’s Index

Economic* 0,306 -0,04 2,1845 cluster
*) significant at p-value 0,05

Figure 1 shows color differences that indicate differences in the proportion of TB patients value. On the map which 
shows the distribution pattern of the proportion of TB patients, districts with high proportion values (4.25 to 7.63) 
are mostly located in the western districts of the West Java province.

Figure 1. 
Distribution map of TB patients

Figure 2. 
The correlation between TB patient and education
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Figure 3. 
The correlation between TB patient and poverty

Figure 2 indicates that there are some districts in the east to the north of West Java province that show a relationship 
between TB patients and the level of education. Figure 3 indicates that there are several districts spreading to the 
north and south of the province of West Java, showing the relationship between TB and poverty.

Figure 4. 
The correlation between socio-economic and TB

Map in Figure 4 shows districts with significant values for the presence of TB cases and the relationship with socio-
economic conditions. The districts are located in the eastern region of the province of West Java.

DISCUSSION

TB cases were frequently found in developing countries and poor countries. This is because low economic status 
gives a major contribution to the incidence of TB disease. In West Java Province, there is an overall proportion of 
10.98% of the population with low economic status. The literacy rate has reached 95.26%. From the data used in the 
study it is shown that poverty does not show a high rate but creates a pattern spread across the districts in west java 
province. One of the goals of the universal health coverage is to ensure all people get the health care from what they 
need without suffering financial difficulties when trying to pay a health service (Adisasmito 2007). Thus the central 
and local governments must have made these programs but in reality based on statistics West Java province in 2012, 
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only 18.39% of households in low economic status in West Java using health insurance (BPS 2013).

The level of education relates to a person in receiving the information. According to Cheng et al. (2005), in china shows 
that lower education related to delays in seeking treatment and diagnosis of TB disease. Meanwhile, according to 
de Boer, Wijker, and de Haes (1997) investigated the level of education and health service utilization, that the level 
of education found no effect on the number of visits to a medical practitioner or to the health service. The level of 
education is not related to the volume of outpatient visits. This is the same with Asch et al. (1997), his research on 
homeless adults in Los Angeles, that the level of education does not affect the use of health services, after being 
controlled by other factors such as age, sex, race, employment, criminal history, mental status, health status, drug 
use, alcohol, insurance and income. 

TB is a disease associated with poverty and socio-economic losses both at the individual and community level. 
Poverty is a worldwide phenomenon that is not easily modified (Cantwell, et al. 1998; Rom and Garay 2004; WHO 
1999). Transmission of the disease is high among people of low socioeconomic status, and those living in poor 
neighbourhoods. Where poverty one becomes an important role in the incidence of TB in the US and other countries 
(Krieger, et al. 2003; Nunes 2007).

According to Anselin (1995) spatial autocorrelation is the correlation between variables with themselves by space, or 
it can also mean a measure of similarity of objects within a space (distance, time, and area). If there is a systematic 
pattern in the deployment of a variable, then there is spatial autocorrelation. The existence of spatial autocorrelation 
indicates that the attribute of values in a specific area is related to the attribute of values in other, nearby areas 
(neighbouring). Based on the results of autocorrelation analysis, it was found that there are two districts that show 
a relationship between the incidence of TB and socio-economic conditions, they are Kuningan and Cianjur districts. 
This indicates that the districts, which happen to be adjacent districts, have incidence of TB that is contributed by 
socio-economic conditions. 

CONCLUSION 

Socio-economic conditions in West Java province affect TB patients’ access to health services. Poverty in population 
contributed to them not accessing health services, in addition to the still low level of education (literacy), which 
hindered TB patients from knowing that currently costs for TB treatment have been made free of charge and they 
could get health insurance, especially for the underprivileged.
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In response to high level of stress and changing environment, the number of depression, schizophrenia and 
psychosis are rising. Unfortunately, this condition is worsen by the stigma and discrimination of the mental 
illness patients from their society. The objective of this paper is to compare and describe several cases 
of stigma and discrimination experienced by the patients and their caregivers in several countries. This is 
a review study by comparing and analyzing several cases of stigma and discrimination reported in China, 
India, Brazil and United Kingdom. In this globalization era, stigma and discrimination of the mental illness 
patients are still in the perception of many population around the world. Both the patient and caregiver 
experience stigma and discrimination within their community. The level of stigma and discrimination 
from one place could be different to another place regarding of the demographic distribution and cultural 
perception regarding mental illness patients. Community approach are important as to reduce the stigma 
and discrimination in the community. It is important therefore to apply specific approach in school setting to 
build mutual understanding between teachers, parents, students and patients.

Keywords: global; mental; health; stigma; discrimination.

INTRODUCTION 

The World Health Organization declared as much as 20% of the children and adolescents around the world suffer 
from mental disorder (WHO, 2014). The children and adolescents are the most vulnerable and at high risk for 
stigmatization and bullying as the result of their mental health condition. In addition, 25% of world population are 
affected by a mental disorder in their life (WHO, 2013). As many as 800,000 people commit suicide every year (WHO, 
2014); the consequences of depression and pressure from the peer. It is reported that stigma and discrimination 
against patients and families prevent them from seeking mental health care service (WHO, 2014). It is therefore 
estimated that by 2030 depression will be the leading cause of disease burden globally (WHO, 2013). 

Considering the impact of the disease and the burden to the population, mental health condition should be 
prioritized in terms of global health achievement. The current globalized and modernized timeframe have brought 
people to a new atmosphere of living. Stress and pressure are vary according to the surrounding environment, 
education, genetic, nutrition etc. The rapid human and goods enhance the possibilities to overcome more individual 
adaptation. Some are surviving but some are not. The inability to adjust with the robust modernization system 
enable more stressor and self-depression. It is clear enough in the future, in accordance with the world’s complexity, 
the number of mental health problems could possibly raising. 

Some society still consider mental health disorder as taboo. With the influence of culture and customs, mental 
health disorders are still part of “societal punishment” from immoral behavior. Mental health disorders sometimes 
considered as the “curse” and therefore bring the shame to the whole family member. The process of identifying 
the terminology of mental health disorders had been applied to the current medical science for maximal clinical 
outcome. However, the stigma and discrimination from the society reduce the optimism and possibility for the 
patients and caregiver to seek medical care. Long term treatment course and observation are required for many 
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mental health disorder. Stigma and discrimination apply in many forms by interaction between the sufferer and 
the society. This paper describes the existing type of stigma and discrimination in certain context and condition. 
The author would identify and describe that the stigma and discrimination of mental illness patients occur globally 
irrespective of the culture, language and beliefs. 

METHOD 

This is a comparative study by comparing several cases of discriminations reported in several countries in Asia 
and America that is expected to represent the whole population. The cases reported using the pubmed database 
system with following keywords: “discrimination”, “mental” and “illness”. The cases chosen by the similar outline 
and background of the study. The result of the study explained in narrative-descriptive text. The comparisons were 
synthesized collectively in summary.

RESULTS 

United Kingdom (Farrelly, 2014)

“Anticipated discrimination experienced by 93% of the sample and 87% had experienced discrimination in their life. 
It is clearly stated a significant correlation between the anticipation and experience of stigma in their life.  Mixed 
ethnicity and higher education levels are some corresponding factors to the experience of discrimination. Female 
participants are reported to experience more discrimination than men. As the result of stigma and discrimination, 
participants also experience several mental clinical symptoms (anxiety and depression)(Farrelly, 2014).”

China (Yin, 2014)

“As many as 65% of caregivers claimed to try concealing their family history mental condition and as the consequence, 
71% of them experience poor peer support. There is negative association of stigma experience with the perceived 
social support. The familial status with the patients decrease the risk of stigma. There is a relationship of social 
support, kinship, educational level and regional differences with stigma and discrimination experience (Yin, 2014).”

Brazil (Peluso, 2011)

“Mental health disorder (schizophrenia) patients are considered as probably dangerous by 74.2% of the sample. As 
many as 59% experienced negative reactions and 57.2% experienced discrimination in their daily life. Attribution of 
biological factors and perceived dangerousness were considered as the associated factors (Peluso, 2011).”

India (Koschorke, 2014)

“Negative discrimination were experienced less commonly (42%) than internalized forms of stigma experience. 
Public stigma is important to address in terms of strengthening the societal structure (Koschorke, 2014).”

United States of America (Yang, 2013)

“Mental health disorder patients experience more negative stigma invoking societal gap within daily life. Adequate 
information are mandatory to increase common understanding of mental health disorders (Yang, 2013).”
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Table 1. 
Comparison Summary

Countries Stigma & Discrimination Social Support

United Kingdom Anticipated discrimination

China General stigma experienced by the caregivers Inadequate peer support; negative 
association with stigma

Brazil Considered as “dangerous”

India Internalized form of stigma

United States of America Stereotyping and Labelling

DISCUSSION

This comparative study has illustrated ways of discrimination in many countries around the globe (figure 1). 
Regardless of the cultural background and entity, people still consider mental health illness as social problems. 
Given to the distinct of people’s perception, mental health illness is one of the major global health problems in the 
world society. The wrong perception of the mental health illness resulting in misunderstanding and disagreement 
on how to treat the patients. The inappropriate perception of mental health illness is the reflection of imbalance 
societal morality. The perception introduce the dimension bias to decide what is acceptable and what is not. 

The result of this complexity will result in different kind of treating the patients, their family and the caregivers. 
Alienation for instance, is the form of indirect self-rejection for the existence of mental health illness within the 
patients. Alienation in some extent could raise another social problems as self-isolation and negligence. Study in 
India declared several forms of societal isolation i.e.: anticipated discrimination, sense of alienation and negative 
discrimination (Koschorke, 2014). This form of internalized stigma particularly in India, describes the patient’s low 
quality of life. Discrimination at the end could lead the patients, family and caregivers to avoid their quality of life 
and to the fact that they are part of the society. In table 1 stigma and discrimination appear in multiform (anticipated 
discrimination, labelling, stereotyping), which is clear enough to indicate serious problem of societal rejection to 
mental illness. The patients, their family and caregiver are therefore the victims of the natural unacceptance to the 
illness.

Figure 1. 
Type of Stigma & Discrimination in the society
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In China, the study indicate the widespread impact of mental illness stigma in general concept of daily life while 
the discrimination were experienced less (Yin, 2014). Considering the importance of caregiver to the mental illness 
patients with long-life medication, the surrounding environment had influenced to the process of healing in 
patients. Most of the caregivers are part of the patient’s family member. This is also to describe the immense impact 
of the mental illness and to project the further problems associated with their identity as family. In this part, we 
understand that social support is another option to gain the succession of treatment process in mental illness.

Stigma and discrimination play together resulting the social distinction (figure 2), worsening the progress of treatment 
and the quality of life of the system. Social distinction creates boundaries and segregation to distinct what is to be 
considered as “normal” and “abnormal”.  Social distinction explain the complexity of social perception in defining 
the mental illness. The study in Brazil for example, reinforce the labeling the mental illness with “dangerousness” 
(Peluso, 2011). Therefore, the patients are expected to behave in negative reactions to the society.

Figure 2. 
Process of Forming Social Distinction

In fact, there is still hope for dealing with mental illness. Study in the United States indicated that providing details 
and information about mental health disorder could reduce the stigma respectively (Yang, 2013). Considering to the 
impact of the society, a thorough community based approach should be initiated. The society, as the fundamental 
system should be engaged to determine the call for action to reduce the mental illness stigma and discrimination. 
There are certain steps in the sense of making the social support: the patient societal inclusion (focus on the 
obstacles that inhibit the patients to participate); human rights support (considering everybody are equal regardless 
their mental health status) and the recovery model (inspire everybody could achieve their meaningful life and have 
normal life) (Health, 2008) (WHO, 2013).

CONCLUSION 

This paper has described the various problems of mental health disorder in the context of global health. Stigma 
and discrimination are only small part of the enormous problems in mental health in societal perception. 
Therefore, society engagement and support are mandatory to create mutual understanding within sectors. Further 
specific meta-analysis research for stigma and discrimination is important in order to advocate the policy in the 
governmental level. A call for action against stigma and discrimination for mental illness is a premature step but yet 
promising along with the commitment and support by everyone.
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Extrinsic stain on teeth can cause by chromogenic materials. Malic acid in strawberries can erode stain. Finding 
the influence of strawberries in removing extrinsic stain on member of academic of Health’s Polytechnic Jakarta 
I. Quasi experimental with pre post experiment design was used on 22 person with stained 12 upper and lower 
anterior teeth. Data collected within 5 days, two times a day by smearing teeth with crushed strawberries 
for 5 minutes, brushed and rinsed. Measure the stain before and after treatment with Lobene Stain Index, 
then analysed statisticaly. The average of extrinsic stain score change that occurred before and after being 
treated with strawberries amounted to 2.80. It is proved significant using T test. There is no contribution of 
sex, age, and chromogenic agents to the decline in extrinsic stain scores after treatment. This study examined 
extrinsic stain obtained by any chromogenic materials, better outcomes on respondents without chromogenic 
materials. The conclusion is a decrease in extrinsic stain scores significantly, and strawberries can remove 
extrinsic stain without being influenced by sex, age, and consumption of chromogenic agents.

Keywords: extrinsic stain, strawberry

INTRODUCTION 

There are three main types in discoloration of the teeth (Medicine the faculty of CUC of D, 2015):

1. Extrinsic Discoloration; appears if the outer layer of the tooth (email) tarnished. Chromogenic materials such as 
coffee, wine, cola, drinks or other foods, and smoking also can cause extrinsic stain;

2. Intrinsic Discoloration; this occurs when the structure of the tooth (dentine) becomes dark or yellowish. This 
condition also can occur when too much fluoride exposed  to early age of childhood; consumption of Tetracycline 
antibiotics in pregnant women during mid-pregnancy; or the use of Tetracycline at the age of 8 years or less;

3. Discoloration Associated with Age; this type is a combination of extrinsic and intrinsic factors. 

Food and smoking can stain your teeth in line with the person’s age. Tooth whitening using 10% Carbamide Peroxide 
is the most commonly used in homes, for reasons of safety and effectiveness (Strnad and Imola, 2011). Variations of 
this technique are known, including the use of higher concentrations of ingredients Carbamide Peroxide (10-22%). 
Many studies have revealed that different concentrations of bleaching agents will result in a distinct decrease in 
enamel hardness.

Malic acid contained in strawberries act as a substance that will erode and eliminate some stains on tooth surfaces 
(Frederick, 2015). Research on the effects of strawberries on teeth with extrinsic stain that have been extracted 
(Karmawati, Yulita and Budiarti, 2016) concluded that the application of strawberries can change the color of the 
teeth become lighter and can clean extrinsic stain, while Adawiyah’s research in 2004 found that strawberries can 
be used as tooth whitening. The study aims to determine the effect of strawberries in cleaning teeth with extrinsic 
stain on member of academic of Health Polytechnic Jakarta I, Ministry of Health, Indonesia.

METHOD 

The population in this study is member of Academics on Health Polytechnic Jakarta I, with 22 samples had anterior 
teeth with extrinsic stain. Using purposive sampling with inclusion criteria samples were all students or employees 
who are listed as member of academics on Health Polytechnic Jakarta I, having anterior teeth with extrinsic stain 
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on the left and right sides with the criteria score of the intensity of the extrinsic stain at least 1 point, not allergic to 
strawberries, and willing to be the subject of research for 5 (five) days without a break with certain restrictions. Quasi 
Experiment methods with pre-post design of experiment is used to determine the effect of strawberries against 
tooth cleaning, experiencing extrinsic stain treated after application of strawberries. The dependent variable in this 
study is strawberries, the independent variable is teeth that free of extrinsic stain, and the confounding variable is 
a chromogenic materials.

The data were collected by visual observation on the entire surface of the anterior teeth with extrinsic stain that has 
been affixed with strawberry crush for 5 minutes, and brushing teeth afterwards. Treatment administered twice a 
day for 5 days. Tools and materials used are a blender, mouth mirror, tweezers, plastic filling instrument, an electric 
toothbrush, cotton, fruit and fresh strawberries. The observations are recorded for intensity scores and area scores 
of extrinsic stain (Lobene Stain Index/LSI) (T. He, Dunavent, Fiedler, Baker, 2010). Scoring extrinsic stain on the 
entire surface of each tooth on the anterior side of the treatment and the control is done before the application of 
strawberry and at the end of the fifth day. Data were analysed to obtain information about the distribution and ratio 
of the dependent variable that score extrinsic stain. Further analysis with T-Dependent (pairs) Bivariate Test (Deny, 
2008). In this case to determine whether there are differences in extrinsic stain scores before and after treatment 
with strawberries.

RESULTS 

Univariate analysis
Table 1. Characteristic of respondents

Variable
Total

n= 22 %

Age

17-21 10 45,45

22-26 2 9,09

27-31 2 9,09

32-36 2 9,09

37-41 0 0,00

42-46 5 22,73

47-51 1 4,55

Sex

Male 14 63,64

Female 8 36,36

Chromogenic materials consuming

Cigarette 9 40,91

Tea 14 63,64

Coffee 10 45,45

Cola drinks 8 36,36

Wine 0 0,00

Chocolate 11 50,00

Colourful fruit/vegetable 12 54,55

Coloured food 8 36,36
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Majority of respondents commonly consumed chromogenic materials: tea for as much as 63.64%  and those 54.55% 
of respondents who  consume colourful fruit or vegetable, such as dragon fruit, apples, grapes, Dutch eggplant, 
beets, carrots, potatoes, purple potatoes, and turmeric.

Table 2. Mean Score of Extrinsic Stain before Treatment
Lobene Stain Index Mean Score

Intensity Score 2,24

Area Score 2,79

Combined Score 5,03

Table 2 shows that mean score of extrinsic stain before the strawberries treatment for Intensity Score is 2.24, Area 
Score 2.79, and 5.03 for Combined Score.

Table 3. Mean Score of Extrinsic Stain after Treatment
Lobene Stain Index Mean Score

Intensity Score 1,04

Area Score 1,19

Combined Score 2,23

Table 3 shows that mean score of the extrinsic stain after strawberries treatment is 1.04 for Intensity, 1.19 for Area 
Score and 2.23 for Combined Score.

Bivariat Analysis

Table 4. The Changes of Extrinsic Stain Scores before and after Treatment

Lobene Stain Index
Mean

Before Treatment After Treatment Difference Changes

Intensity Score 2,24 1,04 1,20

Area Score 2,79 1,19 1,60

Combined Score 5,03 2,23 2,80

Table 4 showed that Intensity Score, Area Score and Combined Score decreased after treatment with strawberries, 
where the mean score of amendments is 1.20 for Intensity Score, 1.60 for Area Score, and 2.80 for Combined Score.

Table 5. Results of Analysis Paired Samples Test about Differences between Extrinsic Stain before Treatment and 
after Treatment with Strawberries

Paired Differences

t df Sig. (2-tailed)
Mean Std. 

Deviation

Std. 
Error 
Mean

95% Confidence Interval 
of the Difference

Lower Upper

Int.0 - Int.1 1,20 0,71 0,15 0,89 1,52 7,92 21 0,000

Area.0 - Area.1 1,60 0,73 0,16 1,28 1,92 10,29 21 0,000

Comb.0 - Comb.1 2,80 1,22 0,26 2,26 3,35 10,74 21 0,000
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From the analysis of the changes as shown in Table 5, with p value of 0.0001 proved there was significant differences 
between the Intensity Score, Area Score, and Combined Score respectively before and after treatment with 
strawberries. Thus strawberries indeed can clean extrinsic stain.

Table 6. Changes of Extrinsic Stain Scores on Respondents Consuming Chromogenic Materials

Chromogenic Materials
Mean Score of Intensity Mean Score of Area Mean Score of Combined

Before After Diff Before After Diff Before After Diff

Cigarettes 2,87 1,75 1,12 3,34 1,93 1,41 6,21 3,68 2,53

Tea 2,11 0,95 1,16 2,67 1,08 1,59 4,79 2,03 2,76

Coffee 2,64 3,15 5,79 1,51 1,64 3,15 1,13 1,51 2,64

Cola Drink 1,84 2,45 4,29 0,59 0,68 1,27 1,26 1,76 3,02

Chocolate 1,84 2,39 4,23 0,58 0,69 1,26 1,26 1,70 2,96

Colourful fruits and 
vegetables 2,15 2,63 4,78 0,98 1,03 2,01 1,17 1,60 2,77

Colored food 2,39 2,82 5,21 1,14 1,07 2,21 1,25 1,75 3,00

The changes of extrinsic stain score on respondents who consumed chromogenic materials can be seen in Table 6, 
where the least difference in change is in the respondents who have cigarettes consuming habit, which measured 
only on the second day to the fifth day. There is a tendency of better results in the intervention group who did 
not consume chromogenic substances, especially the area. Decrease area greater in those who do not consume a 
chromogenic substance, with p value 0.045.

Multivariate analysis

Multivariate analysis to see the effect of age, sex and chromogenic materials consumption to the intervention are 
shown in Table 7, Table 8, and Table 9. It shows that success of the intervention (delta) is determined only by the 
initial value, no other variables (sex, age, consumption of chromogenic materials) that contribute.

Table 7. Effect of Age, Sex and Consumption of Chromogenic Materials to Intervention Based on Intensity Score
Unstandardized Coeff Standardized Coeff

t Sig.
B Std. Error Beta

(Constant) 0,768 0,767  1,000 0,331

Age -0,025 0,014 -0,407 -1,742 0,100

Sex -0,045 0,322 -0,032 -0,140 0,890

Chromogenic day 2 to 5 -0,112 0,300 -0,079 -0,371 0,715

Int.0 0,559 0,150 0,794 3,734 0,002

Table 8. Effect of Age, Sex and Consumption of Chromogenic Materials to Intervention Based on Area Score
Unstandardized Coeff Standardized Coeff

t Sig.
B Std. Error Beta

(Constant) 0,618 0,832  0,743 0,468

Age -0,005 0,019 -0,085 -0,278 0,785

Sex 0,123 0,339 0,085 0,363 0,721

Chromogenic day 2 to 5 -0,481 0,362 -0,332 -1,330 0,201

Area.0 0,414 0,200 0,572 2,071 0,044
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Table 9. Effect of Age, Sex and Consumption of Chromogenic Materials to Intervention Based on Combined Score
Unstandardized Coeff Standardized Coeff

t Sig.
B Std. Error Beta

(Constant) 1,617 1,444  1,120 0,278

Age -0,026 0,030 -0,244 -0,865 0,399

Sex 0,019 0,593 0,008 0,031 0,975

Chromogenic day 2 to 5 -0,620 0,581 -0,255 -1,067 0,301

Comb.0 0,426 0,166 0,664 2,575 0,020

DISCUSSION

The previous study (Karmawati, Yulita, Budiarti, 2014) conducted on 32 extracted human teeth smeared with 
strawberries crushed, allowed to stand for 5 minutes, then brushed and rinsed, the treatment was carried out for 
5 days and 3 times a day, has proved that there are changes in tooth discoloration and or extrinsic stain thickness 
between before and after being treated with strawberries. Adawiyah (2004) conducted a study of 30 human teeth 
were soaked in coffee for 3 days, then rubbed using strawberries as much as 32 times over five days, and concluded 
that strawberries can be used as extrinsic tooth whitening ingredients. The difference between two researches were 
on the type of extrinsic stain, which is not limited only to the stain due to coffee consumption, but extrinsic stain 
obtained for a variety of chromogenic materials. Respondents who did not consume chromogenic materials have 
better outcomes of intervention result. Decrease area greater in those who did not consume chromogenic materials. 
This study proved that strawberries can decreased extrinsic stain score due to extrinsic stain thinned out or even 
disappear, although for consuming cigarettes respondents the reductions smaller than respondents who did not 
smoking. Same opinion of Wahyudi (2011) and Wright (2013) which says that the malic acid contained in strawberries 
act as a substance that will erode and eliminate some of the stain on the surface of the tooth.

Multivariate analysis also proves that there is no contribution of age, sex, and consumption of chromogenic materials 
in the successful cleaning of extrinsic stain with strawberries, which means that strawberries can clean the extrinsic 
stain on respondents men and women regardless of age although respondents consumed a chromogenic materials. 
Nevertheless Fredericks (2015) reminded the need for attention that malic acid can break down the enamel that 
cause decomposition of the teeth, the damage is irreversible, which is often called Enamel Erosion.

CONCLUSION 

The most chromogenic materials consumed in the academic community of Health Polytechnic Jakarta I were colourful 
fruits or vegetables (such as dragon fruit, apples, grapes, Dutch eggplant, beets, carrots, potatoes, sweet purple, and 
turmeric), followed by the consumption of tea, coffee and cigarettes. Using T-test Dependent (paired test) proved 
there was significant differences between the Intensity Score, Area Score, and Combined Score respectively before 
and after treatment. While multivariate analysis shown that success of the intervention (delta) is determined only 
by the initial value, no other variables (sex, age, consumption of chromogenic materials) that contribute. It can be 
concluded that strawberries can clean extrinsic stain. The results showed that the decrease in score extrinsic stain 
after intervention by the application of strawberries is not influenced by sex, age, and consumption of chromogenic 
materials.
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Smoke-free environment policy contributes to the health of both smokers and non-smokers, and increases 
the likelihood of smokers to quit smoking. However, Universitas Riau has not yet implemented the policy. 
This study aims to assess students’ attitudes toward smoking and their view about secondhand smoke and 
smoke-free campus policy. This study involves 880 students that were taken by using convenience sampling 
technique from all faculties in Universitas Riau. Participants were asked to fill out a questionnaire. The results 
show that most participants are non-smokers (88.8%), female (63.5%), and are 19-21 years old (76.6%). About 
61.3% are being exposed to cigarette smoke on campus everyday or several days a week, 77.4% express that 
the smoke bothers them a lot, and 62.8% have experienced immediate health effects from secondhand smoke 
exposure. Most participants (81.7%) strongly agree if university prohibits smoking on campus; therefore, 
participants strongly support Universitas Riau to be smoke-free campus. The results indicate that students 
have a high expectation that Universitas Riau can implement smoke-free campus policy. These results provide 
a sound basis for university leaders and administrators to implement smoke-free campus policy. A follow-up 
study would be needed to assess staff and lecturers’ attitudes towards this policy.

Keywords: campus; policy; smoke-free; student.

INTRODUCTION 

Smoking behavior is still a serious public health concern, in which the impacts of smoking have been widely known. 
Cigarette smoke harms almost every organ in the human body and smoking causes a decline in overall health status 
and increased costs of treatment (U.S Department of Health and Human Services [USDHHS], 2014). Furthermore, 
smoking is not only harmful to smokers, it is more dangerous for those around that are exposed to cigarette smoke, 
or better known as passive smoking.

USDHHS (2014) states that passive smokers are at risk for lung cancer, heart disease, chronic lung disease, and other 
diseases. World Health Organization (2004) confirms that there is no threshold/safety limit exposure to cigarette 
smoke for a passive smoker. Therefore, WHO suggests that the best way to eliminate second-hand smoke exposure 
is by implementing a smoke-free environment (WHO, 2008).

Indonesian government through Government Regulation No. 109 in 2012 enforced the implementation of smoke-
free environment. This can be started from various places such as health care facilities, teaching and learning 
facilities, playing areas for children, places of worship, public transport, workplace, public places and other places 
(Ministry of Health, 2012).

College/university is one example of teaching and learning facilities. Several studies concluded the successful 
implementation of smoke-free campus policy in reducing the number of active and passive smokers on campus 
(Seo, Macy, Toraby & Middlestadt, 2011; Sawdey, Lindsay & Novotny, 2011; Prabandari, Ng & Padmavati, 2009). Little 
is known about the number of campuses that have implemented smoke-free environment policy in Indonesia. 
Some university campuses that have implemented smoke-free environement policy are Petra Christian University, 
University of Indonesia, Gadjah Mada University, etc. (MoH RI, 2011; Prabandari, Ng & Padmavati, 2009). 
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Universitas Riau as one of the best universities in Riau province has not implemented regulations regarding smoke-
free environment yet. Smokers, from lecturers can be found throughout the campus buildings. About 70% of male 
employees who work in the rectorat building are active smokers (Miswar, Rahmalia & Erwin, 2011). There is no study 
related to the number of smoker students; however, smoking behavior among Universitas Riau students was shown 
to be associated with student academic achievement, whereas smoker students had lower GPA than students who 
did not smoke (Yuliarti, Karim & Sabrian, 2015). 

Considering that there was no previous study has ever been conducted in relation to identifying active and passive 
smoking behavior in Universitas Riau, a baseline study to examine students attitudes towards smoke-free campus 
policy in needed as an attempt to develop Universitas Riau to be a smoke-free university. Therefore, this study 
aimed to identify students’ attitudes towards smoke-free campus policy.

METHOD 

This research is a descriptive study using survey methods to identify student attitudes related to smoke-free campus 
policy. The number of population in this study is 31.360 students. Researchers planned to involve 1000 students 
from all faculties at Universitas Riau as respondents. The proportion of respondents per faculty is determined by 
the number of students in the faculty; therefore, faculty with bigger number of students has a greater proportion of 
respondents compared with other faculties.

This study used a questionnaire as a data collection tool. The questionnaire was developed with reference to a 
survey compiled by the University of Michigan Tobacco Research Network. Some parts of the questionnaire modified 
by researchers to adapt to the characteristics of students at the Universitas Riau. The early part of the questionnaire 
contains characteristics of the students such as gender, class, faculty and age. Next, four questions about passive 
smoking, three questions about attitudes towards smoke-free campus policy, and 3 last question to identify the 
active smoker.

Prior to the study, researchers have gained approval from the Rector of Universitas Riau as a part of research ethics. 
In the first phase of the study, the survey was conducted by distributing questionnaires to 500 students. A total of 
473 questionnaires were completed successfully returned to the researcher. Furthermore, in the second phase of 
the study, questionnaires were distributed to 500 students and as many as 407 questionnaires were returned to the 
researchers. Therefore, a total number of 880 students are involved as respondents in this study.

Data analyzing is completed using computer software to get frequency distribution of each question in the 
questionnaire. The results of the frequency distributions are presented in table form to better facilitate 
communication of research results. 

RESULTS 

The results show that most of the respondents are female (63.5%), age 18-21 years old (89.5%), entry year to university 
is 2013 (50.7%). Most respondents come from the faculty of teacher training and education (26.5%). Table 1 shows the 
characteristics of the students involved in this study.

Table 1. Characteristics of students (n=880)
Variables n %

Sex

Male 321 36.5

Female 559 63.5
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Entry year to university

2012 25 2.8

2013 446 50.7

2014 89 10.1

2015 318 36.1

Faculty

Economics 170 19.3

Mathematics and Natural Sciences 106 12.0

Teacher Training and Education 233 26.5

Social and Political Sciences 80 9.1

Other 291 33.1

Age

<18 15 1.7

18-21 787 89.5

>21 78 8.8

In terms of smoking status, most of the students are nonsmokers (88.8%). About 46.5% smoker students smoke less 
than 10 cigarettes a day. From all smokers, 75.8% students state that they do want to stop smoking. Table 2 shows 
smoking status of the sample and table 3 shows smoking characteristics of sample.

Table 2. Smoking status of sample (n=880)
Variables n %

Smoking status

Daily smoker 63 7.1

Occasional smoker 36 4.1

Nonsmoker 781 88.8

Table 3. Smoking characteristics of smokers (n=99)
Variables n %

Number of cigarettes a day

<10 46 46.5

11-20 35 35.3

>20 18 18.2

Any plan to stop smoking

Yes 75 75.8

No 4 4

Maybe 20 20.2

Regarding attitudes towards passive smoking, about 61.3% states they are being exposed to cigarette smoke 
on campus everyday or several days a week, 77.4% express that the smoke bothers them a lot, and 62.8% have 
experienced immediate health effects from secondhand smoke exposure such as coughing and shortness of breath. 
Table 4 shows students’ attitudes towards passive smoking.
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Table 4. Students’ attitudes towards passive smoking (n=880)
Variables n %

Exposure to secondhand smoke

Daily 225 25.6

Several days a week 314 35.7

Several days a month 185 21.0

Less than that/never exposed 155 17.6

Attitudes towards secondhand smoke exposure

Feeling bothered a lot 681 77.4

A little bothered 165 18.8

Not at all bothered 34 3.9

Experience immediate health effects

Yes 553 62.8

No 327 37.2

Most students (81.7%) strongly agree if university prohibits smoking on campus. More students (88.3%) even strongly 
support Universitas Riau to be smoke-free campus. Table 5 shows attitudes towards smoke-free campus.

Table 5. Attitudes towards smoke-free campus policy (n=880)
Variables n %

Attitudes towards smoking prohibition

Strongly agree 719 81.7

Somewhat agree 121 13.8

Somewhat disagree 23 2.6

Strongly disagree 17 1.9

Attitudes towards smoke-free campus policy

Strongly agree 777 88.3

Somewhat agree 69 7.8

Somewhat disagree 22 2.5

Strongly disagree 12 1.4

DISCUSSION

Most of the respondents in this research are females and nonsmokers. Several studies concluded that females are 
more supportive than males in terms of smoke-free policies, as well as nonsmokers (Kegler, et al, 2014; Braverman, 
Hoogesteger & Johnson, 2014). Berg, et.al. (2011) in a study found that students who are not smokers would tend to 
adhere to and implement smoke-free regulations than college students who are smokers.

In addition, findings from the study suggest that more than half of the respondents are second year university 
students, age 18-21 years old. Berg, et. al. (2011) found that 2-year college students have more positive attitudes 
towards smoke-free campus policies. Another study by Braverman, Hoogesteger & Johnson (2014) revealed that age 
was associated with receptivity towards policies, whereas older students tended to be more receptive compared to 
younger students.
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Several studies have revealed the successful implementation of smoke-free campus policy in reducing the number 
of active and passive smokers on campus (Seo, Macy, Toraby & Middlestadt, 2011; Sawdey, Lindsay & Novotny, 2011; 
Prabandari, Ng & Padmavati, 2009). The students might have seen this as the benefit of smoke-free campus policy 
considering that most of the students feel disturbed by second-hand smoke exposure and experience immediate 
health effects because of exposure to the smoke.

Watkins, et. al. (2011) studied university students’ perception about second-hand smoke and found that students 
believed exposure to the smoke was harmful to their health, and that smoke-free environment policies can positively 
influence the health of the students. Therefore, strongly agreed that the university administration was responsible 
for protecting the campus community from secondhand smoke. 

Most studies regarding students’ attitudes towards smoke-free campus environment concluded that students were 
receptive to and were strongly supportive of the policy (Braverman, Hoogesteger & Johnson, 2014; Berg, et. al., 
2011; Watkins, et. al., 2011; Narula, et. al., 2012; Marsh, Robertson & Cameron, 2014). The results of this study is align 
with those findings, whereas more than 80% Universitas Riau students strongly agree if university administrators 
prohibit smoking in campus area and students have a high expectation that Universitas Riau can implement smoke-
free campus policy.

Limitations of the study

First, the results of this study rely on self-reported instrument, which could lead to response bias. A second important 
limitation of this study is that respondents in each faculty were taken by looking merely at the quota, and were not 
randomly chosen. This could also be a bias factor. Findings of the study were obtained by performing descriptive 
analysis, which could only provide proportion of the data rather than the significance of the variables. More studies 
need to be conducted involving staff and lecturers, and by performing more statistical analysis to obtain a better 
evidence of the perceptions related to smoking and smoke free campus policy in Universitas Riau. 

CONCLUSION 

Students are not opposed to the idea that university prohibits smoking in campus area. Instead, students have 
a high expectation that Universitas Riau administrators can implement smoke-free campus policy. These results 
provide a sound basis for university leaders and administrators to implement smoke-free campus policy. These 
findings should also encourage other universities and other tertiary education institutions to start adopting the 
idea of the policy and begin to develop smoke-free campus environment. A follow-up study would be needed to 
assess staff and lecturers’ attitudes towards this policy.
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This study focuses on the case of major ferry port terminal in Indonesia, especially at inter-island hub. It 
corresponds to the increasing volume of people and vehicles in the last five years. This research is aligned 
with Indonesia Government policy projection to word maritime axis. In addition, the cancellation of the Sunda 
Strait bridge development has played important role for inter-island transportation hub. Moreover, safety 
aspects of the marine transportation services should be taken into consideration. In fact, Law No. 1/1970 
regarding on safety remains as premise in developing a safety management system of thoroughly industry. By 
applying purposive samples approached, the samples are chosen from majority variable involved in ferry port 
terminal: operator, user, stakeholder, port authority, and community. Logistic regression and multiple linear 
regressions will be used to analyze the sustainability of ferry ports based on HSSE approach. Specifically, the 
use of logistic regression is to calculate the carrying capacity of the environment is calculated, and multiple 
linear regression to calculate the environmental capacity.

Keywords: Analysis, ecoseaport, safety, HSSE, sustainability, logistic regression, multiple linear regressions.

INTRODUCTION 

 Port of Merak is a key transport linkage between Java and Sumatra and a major service provider for the heavy 
passenger and commercial ferry traffic from Merak to Bakauheni across the Sunda Strait on the southern tip of 
Sumatra. Ferry services at ferry ports are operated by PT. Angkutan Sungai dan Penyeberangan (ASDP). The  demand 
for ferry services has been rapidly grown in recent years. Long delays for passengers, buses and trucks waiting to 
board the ferries are common, especially at peak times of the year such as holiday periods or Eid homecoming 
return flow, when daily demand rises to over 2,000 cars and up to 500 buses per day (PT. ASDP, 2014). It is not 
unusual for trucks to bank up for 10 kilometres or more from the port on the Jakarta-Merak toll road and be held 
up in queues for two or three days (Antara, 2016). This situation would be affected to Health Safety Security and 
Environmental (HSSE) elements for all those ferry port users.

Table 1. 
Annual Ferry Traffic (unit in millions)

Traffic 1984 1994 2005 2011

Vehicles 0.48 1.4 2.58 3.76

Cargo 1.22 5.0 4.70 11.10

Passengers 3.89 11.0 3.95 2.62
Source: Directorate General of Land Transportation, MOC /JICA, 1978 – 2012 (2013)

PT. ASDP normally has deployed 28 roll-on roll-off (RoRo) ferries in anticipation of an influx of returning Muslim’s 
feast travellers. Although the port looks deserted,  it has placed 28 ferries on standby to handle the inflow of 
Muslim’s feast passengers, (Antara, 2016). Ferries at the port has also be prepared, so that it will be ready to serve 
travellers returning from Bakauheni port in Sumatra’s Lampung province to Merak seaport on the western tip of 
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Java. The number of travellers returning from their hometowns is likely to peak on Sunday, because civil servants 
and employees of private companies are expected to report back to work on Monday.

On peak time as holiday periods or Eid homecoming and returning flow, services from Merak in Java to Bakauheni 
in Sumatra were operating at maximum capacity. Deployment of 28 ferries was part of ASDP’s efforts to achieve its 
target of exceeding 90 Merak-Bakauheni journeys. High number of ferry would prevent long queues at the port. This 
will ensure the smooth flow of homebound during Muslim’s feast period traffic.

Figure 1.
Situated of Ferry Port Merak

The ferry service (approx. 28km) that links Merak on the western tip of Java and Bakauheni on the southern tip 
  fo retnec  eht  dna  atrakaJ  latipac  eht  ot  emoh  ,avaJ gnitcennoc etuor dnalsi-artni laitnesse na si artamuS fo

national  economic  activity,  and Sumatra which is rich in its natural resources. It plays a key role in the movement 
of passengers and freight between the two islands (at the time, of the 39 shipping routes in Indonesia, the Merak-
Bakauheni line carried is the highest number of passengers and volume of freight). Further growth in inter-island 
trade was expected, and the government, seeking to stay abreast of development of the road network in southern 
Sumatra (PT. ASDP, 2014). The economy of a country can be measured by reflected of capacity with a view of sea 
ports (Ville and Pekka 2011). The port is a gateway and facility amongst regions, islands or even between continents 
and nations to promote regional or local influences. Through these functions, the construction and development of 
the port should be accountable into three dimensions of social, economic and technical (Triatmodjo, 2003).

Referring to Ministry of Transportation, number of passengers and vehicles passing through the commercial port 
crossing of Merak was continually increasing (Ministry of Transportation of the Republic of Indonesia, Transportation 
statistics report, 2013). In accordance with Law No. 1 Year 1970 for safety, all workers are eligible and entitled to have 
protection of their life when doing work for their welfare and increase the production and national productivity. 
In order to increase growth and liveability of the city, a local government must have paid more attention to the 
complexities of intra-urban strengthening port functions and urban restructuring. Ultimately, it shall give a sense of 
security for the user of port facility (Seo et al., 2015).

The risk is a combination of the possibility (likelihood /probability) and consequences, while the hazard is a source 
or a situation that could potentially harm to humans, property and damage to the environment or a combination of 
all three (Misnan, 2013). By increasing volume of traffic cross to ferry port, the risks that may occur to the dimensions 
of HSSE will also remain higher at present and upcoming period.
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Tabel 2. Passenger and Vehicle Data’s

Criteria
Year

Unit
2012 2013 2014 2015 2016

1. Motor Cycles 210,087 231,748 193,765 214,711 222,879 Unit

2. Vehicles/Driver 83,896 87,114 83,915 91,087 95,655 Unit

3. Passengers inside a vehicle 970,715 1,042,892 980,715 1,030,715 1,160,924 People

4. Passengers pedestrian 188,767 190,662 195,671 193,262 197,353 People
Source: PT. ASDP (2016)

HSSE (Health, Safety, Security and Environment) terminology are commonly used in the oil and gas industry which 
supremely promoting the safety aspects thoroughly in their operations. The complete implementation of HSSE aspect 
in general is necessary for the prestigious company and a world-class organization. In the upper class industrial, 
HSSE commitment are realized and shall be supporting by respective elements involved through maintaining its 
civilized culture at their work environment or at any part of operations.

Basically, Ecoseaport is a concept of environmentally sound of port, which directs the port development into a port 
that more useful and environmentally sounds (Bostjan and Franks, 2014). The port management shall prioritizes 
environmental sustainability, energy efficiency and shall reduce impact on marine ecosystems and coastal areas. 
Through Ecoseaport concept, various or environmental issues at port area, such as a decrease in sea water quality, 
air pollution and noise, reduce biodiversity, reduction in health and safety are systemically designed, implemented, 
monitored, reviewed, reimplemented by organizer and port manager, including stakeholders. This cycle shall be 
continued endlessly. In other words, it is a never ending process of the environment improvement (Rickard and 
Egels 2012).

METHOD 

This study uses combined or mixed method both quantitative and qualitative. Quantitative method was conducted 
through data gathering, analysis and modeling using logistic regression and multiple linear regressions. The 
qualitative method was conducted through focused interviews on the port environmentally management sounds 
(Ecoseaport) and quantitatively by transmitted questionnaire to 99 respondents, consisted of stakeholder, 
government, community, passenger, driver and motorcycle riders during homecoming and returning flow of Moslem 
feast. Time series data’s are also utilized as primary reference starting from 2010 of ferry port operational. 

RESULTS 

Data processing from primary, secondary and operational collecting data are generated as showed in Table 4. It 
consists of summary of descriptive results on the factors considered as environmental capacity, carrying capacity, 
then reflected to Incident Ratio Rate.   

Environmental capacity formulas at the ferry port inter island:

Y(X)=75,75+0,2189 X1+0.3415 X2+0,1052 X3-0,7001X4
Where is : 
Y(X) : Environmental capacity (incident rate ratio for HSSE)
X1  : Motor cycle/rider  : -2.80 ≤ X1≤ 2.90
X2  : Driver/car  : -3.42 ≤ X2≤ 3.00
X3  : Passenger in vehicles : -2.73 ≤ X3≤ 2.26
X4  : Pedestrian passenger : -4.08 ≤ X4≤ 2.37
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Carrying capacity formula at ferry port inter island:

P(X)  =
1

(1+e) - (-1,727-0,0012(X5)- 0,0010(X6)+0,0028(X7)-0,017(X8)

Where is : 
P(X) : Carrying capacity
X5  :  Health    : X5=0 or X5=1
X6  : Safety     : X6=0 or X6=1
X7  : Security   : X7=0 or X7=1
X8  : Environmental   : X7=0 or X7=1

Ratio between environmental capacity and carrying capacity at ferry port inter islands is interpret to total 
recordables incident rate ratio for Health Safety Security and Environmental (HSSE):

TRIR  =
Y(X)
P(X)

• If TRIR  < 1, means sustainability can still be achieved.  Incidents case that occurred below the standard value, or 
the environmental carrying capacity has not been exceeded.

• If TRIR = 1, means  the system within a balance, but this condition should be avoided, because sustainable 
concept differs from the concept of balance. This  carrying capacity goes to the maximum limit.

• If TRIR > 1, There will condition discontinuation, or carrying capacity is exceeded.

Model Simulation:

Model was generated using logistic regression, and multiple linear regression are obtained X1 to X4 as follows.

Tabel 3. Model simulation calculation
Y(X) X1 X2 X3 X4 Remarks Ratio Incident Rate (HSSE)

77,17 0,00 0,00 0,00 0,00 Normal condition 0,987

80,72 2,90 2,26 2,37 2,90 Maximal condition 0,997

79,82 -2,80 -2,73 -4,08 -2,80 Minimal condition 0,977

82,28 2,90 2,26 -4,08 2,90 Extreme condition 1,041

75,63 -2,80 -2,73 2,37 -2,80 Ideal condition 0,939

DISCUSSION

In the event the carrying capacity comes to an extreme condition, which may lead to vehicle congestion and health 
issue, ferry port operator shall have an arrangement to provide additional health care facility, equipment and 
medical personnel, other than arrangement for vehicle, motorcycle and passenger entrant to port facilities. Time 
entrant management to avoid entry stagnation which may lead to long queues up to public and private access road 
shall have also be considered as one of mitigation plan strategy.

Although knowledge of Health Safety Security and Environmental aspect coverage is an essential part in ferry port 
operations, there is no robust comprehensive database for grasping the picture of the real HSSE performance 
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situation in order to formulate effectiveness Ecoseaport strategies. According to the existing fragmented small-
sample survey result for passenger during homecoming and returning flow, health issues is the highest cases which 
shall be handled by health port affair rather than Safety, Security and Environmental issue. Major health recorded 
issues i.e: myalgia-fatigue, upper respiratory tract infection and respiratory, and other diseases such as sprain, 
gastritis and dyspepsia, hypertension, light injury, diarrhea, heart, asthma, diabetes mellitus.

Regulation for ensuring the basic right of implementation and monitoring of HSSE performance at ferry port also 
needs to be established. Currently, no fundamental integrated act for assurance has presented amongst Ministry of 
manpower, Directorate general of land and sea transportation and port security regulations to implemented HSSE 
rule comprehensively.

There is still no official guidelines for monitoring HSSE performance in respect progress policy, as exposed during 
interviews session. Most of respondents and stakeholders (river, lake, inter island transporter Company (PT. ASDP) 
as state-owned enterprises, KSKP/Police port sector, ship owner association of river transport lake and inter Island 
(GAPASDA), Meteorology climatology and geophysics council (BMKG), navy military police (POMAL), internal security 
officer, military police, port authority (KSOP), OPP/Port Authority for inter-island management (OPP), Police Sector 
Pulo Merak, in-land transportation affairs, companies railway bureau, health affair, and health port office), agreed 
and confirmed on perception that ferry port is as part as  public a service sector.  Different from the manufacturing 
ndustry that required large amount of workers within a certain period of time,  it must be well managed to be 
sustanainable. All respondents has quite similar perception that they are aware that HSSE aspect is very important 
path of  ferry port operability since it is part as of human rights and their property, business process and environment 
shall be protected.

CONCLUSION 

In correspondence with environmental capacity for Incident Rate prediction versus actual data comparative, the 
total summary of HSSE cases at dimensional of Health (outpatient and referral to hospital), Safety (first aid, medical 
treatment cases, permanent disability and fatality), Security (theft, muggings/hold up, acts of violence and anarchy, 
terrorism threatening), and Environmental (water, soil and water pollution both minor and major categories) has 
been calculated. This calculation used actual data’s formula basis i.e.: the total number of cases x 200,000/number 
of total passengers. Referred to the constructed model, it can be concluded that in the current conditions during 
a peak of homecoming and returning flow, existing infrastructures and facilities availability, can meet the present 
ratio increment of vehicles, people, motorcycles rather than previous year, even has increased from last year that 
number an average respectively are 3.8% of motorcycle, 5% of vehicles, 12.6% of the passengers inside vehicles and 
ordinary passenger 2.1%. However, health problem is still the main issue, at the level of 300-500 health cases by 
tendency of fluctuation at every year. 
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Antenatal care is one of four main pillars in Safe Motherhood Initiative program. National Health Insurance 
(NHI) is expected to become solution of antenatal care coverage improvement and reduction of Maternal 
Mortality Rate (MMR). There are still few of researches focusing on association between NHI and antenatal 
care visits. The objectives of this study is to find the association between pregnant women knowledge level 
of NHI and antenatal care visits in Duren Sawit Primary Health Center 2015. Using cross-sectional design 
study, the amount of samples was 80 pregnant women. The tools of the study are validated questioners and 
analyzed by SPSS 19.0 for Windows. 71.3% of the pregnant women have enough knowledge about NHI.  62.5% of 
respondents had their first antenatal care visits in less than 16 weeks of gestation as WHO recommend, 58.8% 
of respondents had good preparation for delivery, and 70% of respondents planned to use contraception 
after delivery. However, the level of knowledge of NHI has no significant association with antenatal care visits. 
There was no significant association between pregnant women knowledge level and antenatal care visits 
(p=0,691), labor preparedness (p=0,965), and family planning (p=0,266).

Keywords: National Health Insurance, Pregnant Women, Antenatal Care

INTRODUCTION 

Reducing maternal mortality is one of the targets that must be achieved to meet the five objectives of the Millennium 
Development Goals (MDGs), namely improving the health of mothers and children. There is a program that has been 
enacted to achieve these objectives, which is “Safe Motherhood Initiative” (Kenya, 1987) with four main pillars, i.e. 
family planning, antenatal care, clean and save delivery, and essential obstetric care. 

In 2011, The coverage data of first antenatal care visits numbers (ANC) was obtained that reached of 95.71%. The visit 
number should be at least 4 times or around 88.27% and the coverage of childbirth attended health personnel is 
86.38%. Unfortunately, this value is inversely proportional to the rate of reduction of maternal mortality in Indonesia. 
In 2012, the maternal mortality rate in Indonesia was by Indonesia Demographic and Health Survey (IDHS) is 359 
per 100,000 live births, which increased compared to 2007 is 228 per 100,000 live births. The figure is still far from 
the target that should be achieved by 2015 that is 102 per 100,000 live births. So that in 2013 issued the acceleration 
program of maternal mortality with multiple targets to be achieved 50% in each province. Among these targets 
is to ensure every maternal complication to be addressed adequately and timely manner through strengthening 
the referral network, ensuring every mother get ANC according to the standard, striving every delivery should be 
assisted medical personnel at health care facilities, optimize the management of maternal health at all levels, and 
ensure support financing of maternal health programs.

On January 1, 2014 enacted the National Health Insurance (JKN) refers to the Law No. 36 of 2009 that everyone has 
the same right to gain access to resources in the field of health and obtain safe, quality and affordable health 
services. Applicability of National Health Insurance (JKN) managed by the Social Security Agency (BPJS) would be 
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expected to help accelerate the decline Maternal Mortality Rate (MMR) with the program obstetric care and neonatal 
covered by JKN include antenatal, delivery, inspection of the newborn, postpartum checkup, and services in family 
planning (FP) to JKN coverage of the baby. Each of these services has a financial support, maximizing the care at 
every level of the referral, and the clear referral flow. 

Based on research in Surakarta in 2014, only 28.1% of people with a good knowledge of the JKN and other research 
shows the influence of knowledge of pregnant women to utilization of antenatal care among JAMKESMAS participant 
(Lukiono, 2010). Therefore, a research on knowledge of current assurance system (JKN) and the utilization of 
obstetric and neonatal care is need to be done. Expected JKN coverage that is consistent with the target of reducing 
maternal mortality rate acceleration can contribute to efforts to reduce maternal mortality. So this research is done 
by connecting the knowledge of pregnant women to services JKN with ANC suitability, readiness safe delivery, and 
planning the use of contraceptives.

METHOD 

This study used observational analytic (cross-sectional) study design. Place of execution of the research was Public 
Health Center (PKM) District of Duren Sawit on September 28, 2015 until October 13, 2015. The sample in this study 
were pregnant women who become patients in the Maternal and Child Health Clinic PKM Duren Sawit. Estimated 
sample size required is 77 research subjects. Samples selected studies were pregnant women who come to the clinic 
in the period of 28 September 2015 until October 13, 2015 to take into account the inclusion. Pregnant women who 
were willing to become research subjects selected as samples. The validation process of questionnaires conducted 
on 25 respondents, followed by the deployment questionnaire that has been validated to 80 research subjects. 
Researchers took the data corresponding answers filled by research subjects in the questionnaire.

Processing and data analysis was performed using SPSS 19.0 software for Windows. These data are included among 
other sociodemographic characteristics of research subjects, the level of knowledge of pregnant women to the 
National Health Insurance, the suitability of ANC with the recommendation of the World Health Organization (WHO), 
the readiness of delivery, and postpartum contraception plan. The statistical test used was chi square statistical 
test. The dependent variable is the ANC conformity with WHO recommendations, the readiness of delivery, and 
postpartum contraception plan. The independent variable is the level of knowledge of pregnant women to the 
National Health Insurance. In this study used a large value of p with α = 0.05 significance limit set by the researchers.

RESULTS 

Obtained total research subjects were 80 people. The majority of respondents aged 20-35 years (80%) with the 
highest educational background was high school (56.5%), the most work as housewives (83.8%), and in the last 
trimester of gestation (66.3%).

Knowledge of the 80 respondents about the National Health Insurance showed that the majority of pregnant women 
have enough knowledge (71.3%), the rest have a good knowledge (17.5%) and poor knowledge (11.5%).

This study found that most respondents had a high school education level (57.5%) and mostly aged 20-35 years 
(80%).

Regarding the behavior of antenatal care visits, as many as 62.5% of pregnant women had antenatal care in 
accordance with WHO recommendations. WHO recommend antenatal visits at least 4 times to avoid the occurrence of 
complications during pregnancy and childbirth. In the first trimester is before 16 weeks of gestation is recommended 
one visit, the second trimester is recommended one visit is at 24-28 weeks of gestation, and in the third trimester is 
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recommended two visits namely in gestational age of 30-32 weeks and 36-38 weeks.

Regarding delivery of the baby, as much as 58.8% indicate behavior that are ready to labor. Readiness includes 
planning who will be attending births, where do the delivery, a companion during childbirth, the possibility of a 
blood donor readiness if such problems arise, transport if necessary referral, and provision charges for additional 
needs and care during childbirth.

On contraception, as many as 70% had planned type of contraception to use after birth. The planned contraceptive 
method includes injecting three months, the pill and the IUD, and sterile

DISCUSSION

Knowledge of the National Health Insurance covers health services for pregnant women covered by BPJS, spot checks 
are borne by BPJS, frequency and the kind of childbirth which are covered by BPJS, JKN registration requirements for 
both mother and baby, and a referral system that is governed by BPJS. Knowledge is the basis for someone to think 
scientifically, influenced by science or basic education. Knowledge can be influenced by the level of education, age, 
economic level, environment, and culture. 

There is no significant relationship, between knowledge of JKN with antenatal visit (p = 0.691), the readiness of 
delivery (p = 0.965), as well as with planning contraception (p = 0.266).

All subjects were classified as not suitable in terms of antenatal care visit schedule note made its first visit after 16 
weeks of gestation. Attitudes ofpregnant women to health care is one of the factors that affect care visits antenatal 
(Erlina, 2013). Suspected 37.5% of the respondents visit digit delay caused by a lack of concern for the mother to her 
pregnancy. In another study, states that education, knowledge of antenatal care, family income, and the husband 
support also affect the care antenatal. (Sinaga, 2009)

Mother knowledge about JKN not related to the readiness of labor because there are other factors that affect 
the preparation of the mother in the face of labor, such as gestational age. In this study, a significant association 
between gestational age at birth mother’s readiness level (p = 0.02). Pregnant women in third trimester is likely to 
have a higher readiness in the face of labor compared to pregnant women in trimesters 1 and 2. It is caused by the 
increasing number of education given by health personnel to the third trimester pregnant women before delivery.

It was found that the mother’s knowledge about JKN not associated with postpartum contraceptive use planning. This 
is because there are many factors beyond the knowledge that affect the use of contraception, such as the number of 
children. A significant association between the number of children / pregnancies with planning contraceptive use (p 
= 0.001). It shows that the number of children affects whether a mother will plan postpartum contraception or not.
The most correct answers are found in the question of referral to hospital births, the number of visits of birth 
control is covered by BPJS, and referral for intensive care babies. Three questions with one answer that most of the 
questions regarding the earned when ANC services, enrollment requirements of JKN, and understanding JKN.

CONCLUSION 

Respondents in this study were 80 pregnant women. The majority of respondents aged 20-35 years (80%) with 
highest educational background was high school (57.5%), mostly working as a housewife (83.8%), and most are 
entering the third trimester of gestation (66.3 %).

The majority of women in Duren Sawit sub-district health centers have sufficient knowledge about the National 
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Health Insurance is as much as 66.3%.

There was no relationship between maternal knowledge about the National Health Insurance and antenatal care 
visit (p = 0.691), the readiness of delivery (p = 0.965), and planning contraception (p = 0.266).

Needs to be disseminated on national health insurance services to pregnant women to obtain better knowledge 
and equally to all pregnant women. Further research is needed to determine the factors that affect pregnant women 
knowledge about the national health insurance. Further education needs to be done to answer any questions about 
the most that the general JKN, baby enrollment requirements, and the service must be obtained when do the ANC.
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Background: Atrial fibrillation (AF) is recognized as a major global health concern. The prevalence and 
incidence of AF increase over years. A variety of clinical characteristics and comorbidities may be associated 
with AF. The aim of this study is to identify the clinical characteristics and comorbidities in AF patients.
Method: 165 AF patients were involved in this study. Data were reviewed from patient’s medical records in 
cardiology outpatient clinics, Cipto Mangunkusumo National General Hospital, in 2 different periods, May 2014 
and September 2015. Result: The average age of AF patients was 59.6 ± 14.88 years and 52% of the patients 
were women. Almost 60% of AF patients are younger than 65 years old. From the analysis, it was found 
that older patients more likely to have hypertension compared to younger age groups (p <0.001). But on the 
other hands, younger patients tend to have valvular heart disease compared to older age groups (p <0.002). 
Conclusion: The prevalence of AF will keep rising as its frequency increases with advancing age. However, 
young people are not exempt from the incidence of AF. The presence of other comorbidities will increase the 
risk of stroke. An assessment of characteristics and comorbidities of AF in both older and younger patients is 
warranted to prevent the complication of AF.

Keywords: atrial fibrillation; cardiovascular disease; arrhythmia

INTRODUCTION 

Atrial fibrillation (AF) is recognized as a major global health concern. The prevalence and incidence of AF increase 
over years. In 2010, the estimated age-adjusted AF prevalence rates were 596 and 373 per 100,000 populations in 
males and females, respectively (Chugh et al. 2014). The frequency of AF increases steadily with advancing ages. 
The average age of patients with AF is now between 75 and 85 years (Camm et al. 2012). Males 75–79 years old have 
double prevalence rate compared to males age 65–69 years and more than 5-fold higher compared to males age 55–
59 years (Chugh et al. 2014).  The age-adjusted mortality rate and disability-adjusted life-years (DALYs) in 2010 were 
also increasing steadily compared to 1990. The risk of stroke increases by 5-fold and the incidence of congestive 
heart failure increases by 3-fold in AF patients (Camm et al. 2012).

AF is associated with a variety of cardiovascular conditions. Aging, hypertension, congestive heart failure (CHF), 
coronary artery disease (CAD), diabetes mellitus (DM), and valvular heart disease (VHD) are more likely to be found 
in subject who developed AF (Benjamin et al. 1994, European Heart Rhythm et al. 2010, Rahman, Kwan, and Benjamin 
2014). The Framingham Heart Study showed that age, diabetes, hypertension, CHF, VHD were significant predictors of 
AF, regardless of the sexes (Benjamin et al. 1994). These conditions are actually the markers for global cardiovascular 
risk. 

Since the aging population is growing up, the incidence of AF is expected to be higher in the next few years. The 
high prevalence of AF result in a major public health-care burden, with the major cost-drivers being hospitalizations, 
stroke, and loss of productivity. AF, which interact with other conditions, such as heart failure and stroke, will have 
a worse prognosis and result in increasing cost of care (European Heart Rhythm et al. 2010, Chugh et al. 2014). The 
aim of this study is to identify the clinical characteristics and comorbidities across age groups (<65, 65–74, ≥75 years 
old) and across gender in AF patients.
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METHOD 

This is a descriptive, cross sectional study of subjects with AF who attended cardiology outpatient clinics at Cipto 
Mangunkusumo National General Hospital in 2 different periods of time, May 2014 and September 2015. Data were 
retrieved from 165 patient’s medical records, included age, gender, and medical diagnoses. 

The pooled population was divided into three age groups: <65, 65–74, ≥75 years and gender. Age and gender was the 
independent variable of interest across all analyses while the characteristics and comorbidities was the dependent 
variable. The clinical characteristics and comorbidities in those three age groups and in each gender were compared 
using chi-square test. For all analyses, statistical significance was defined as a 2-tailed p-value <0.05. All analysis 
were performed using SPSS version 22.0.

RESULTS 

The average age of AF patients was 59.6 ± 14.88 years and 52% of the patients were women. Almost 60% of AF patients 
are younger than 65 years old. Hypertension was the most common comorbid found in AF patients and diabetes 
mellitus presence in only 12% AF patients regardless of their age. Baseline characteristics are presented in Table 1. 

Table 1. 
Clinical Characteristic and Comorbidities of Atrial Fibrillation Patients

Clinical Characteristic No (%) or Mean ± SD

Age, y 59.6 ± 14.88

Age <65 y 98 (59.4)

Age 65–74 y 37 (22.4)

Age ≥ 75 y 30 (18.2)

Gender

Women 86 (52.1)

Men 79 (47.9)

Past medical history

Hypertension 105 (63.6)

Congestive Heart Failure 101 (61.2)

Valvular Heart Disease 79 (47.9)

Coronary Artery Disease 53 (32.1)

Diabetes Mellitus 20 (12.1)

From the analysis, it was found that older patients more likely to have hypertension compared to younger age 
groups (p <0.001). Coronary artery disease was also found higher in older age groups but the difference was not 
statistically significant. On the other hand, younger patients tend to have valvular heart disease compared to older 
age groups (p = 0.002). Female gender was also found higher in younger age groups but the difference was not 
statistically significant. Meanwhile, the other characteristics and comorbidities, such congestive heart failure, and 
diabetes mellitus were not significantly different across age groups as illustrated in Table 2.
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Table 2. 
Clinical Characteristic and Comorbidities in Relation to Age

Clinical Characteristic and 
Comorbidities (%) <65 years (n = 98) 65–74 years (n= 37) ≥75 years (n= 30) p Value

Female 59.2 40.5 43.3 0.087

Hypertension 50 81.1 86.7 0.000

Congestive Heart Failure (CHF) 61.2 54.1 70.0 0.412

Valvular Heart Disease (VHD) 59.2 32.4 30.0 0.002

Coronary Artery Disease (CAD) 26.5 37.8 43.3 0.158

Diabetes Mellitus (DM) 11.2 16.2 10.0 0.676

From the analysis based on gender, VHD was found higher in female patients than in male patients (p = 015). On the 
other hand, male patients tend to have CAD compared to female patients (p = 0.011). Other comorbidities were not 
significantly different across gender as illustrated in Table 3.

Table 3. 
Clinical Characteristic and Comorbidities in Relation to Gender

Clinical Characteristic and 
Comorbidities (%) Females Males p Value

Hypertension 59.3 68.4 0.227

Congestive Heart Failure (CHF) 54.7 68.4 0.071

Valvular Heart Disease (VHD) 57.0 38.0 0.015

Coronary Artery Disease (CAD) 23.3 41.8 0.011

Diabetes Mellitus (DM) 8.1 16.5 0.102

DISCUSSION

Age, diabetes, hypertension, congestive heart failure, coronary artery disease, and valvular heart disease, reported 
as risk factors for AF (Benjamin et al. 1994).  Those comorbid are also usually used to stratify the risk of stroke in AF 
patients. In this study, almost 60% of AF patients were younger than 65 years old. The average age was 59.6 ± 14.88 
years. This result is contrast with other studies, which stated that the average age of patients with AF is between 
75 and 85 years old (Camm et al. 2012, Feinberg et al. 1995). It means that those in younger age are not exempted 
from the burden of AF. On the other hands, the number of men and women with AF was about equal in our study. 
Female was higher in younger population than in older population. This finding is different from other literatures 
which stated that males are more often affected than females (Chugh et al. 2014, European Heart Rhythm et al. 2010). 
One study also said that after age 75 years, approximately 60% of people with AF are women (Feinberg et al. 1995). 
Although the prevalence of AF is greater among men than women, the absolute number of men and women with AF 
is about equal (Feinberg et al. 1995). Regardless of the difference prevalence between males and females, mortality 
and the risk of stroke was higher in females overall, especially in developing countries (Chugh et al. 2014).

The major finding in this study is the higher percentage of hypertension in older AF patients and the higher 
percentage of VHD in younger AF patients. Hypertension was the most prevalent associated medical condition, which 
was found in more than 60% of patients with AF (Nieuwlaat et al. 2005). Similar with AF, prevalence and incidence of 
hypertension increases with advancing age (Healey and Connolly 2003, Ong et al. 2007, Kearney et al. 2005). It was a 
significant independent predictor of AF and its complication, adjusting for age and other predisposing conditions. 
Men and women with hypertension had 80% and 70% greater risk to develop AF, respectively (Kannel et al. 1982). 
Hence, treatment of hypertension in patients with AF has several potential benefits (Healey and Connolly 2003).
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On the other hand, VHD are found in approximately 30% of AF patients (European Heart Rhythm et al. 2010). Same 
as hypertension, VHD was a significant predictor of AF. The presence of VHD was associated with an increased risk 
of developing atrial fibrillation, especially in women (Benjamin et al. 1994). Mitral stenosis and/or regurgitation 
and aortic valve disease were the type of VHD which commonly found in AF (European Heart Rhythm et al. 2010). 
Different to our findings, the prevalence of AF usually increased with age (Nkomo et al. 2006). 

CHF, CAD, and diabetes mellitus were also common found in AF. CHF is usually found in 30% of AF patients, while CAD 
and DM are usually found in approximately 20% of AF patients (European Heart Rhythm et al. 2010). The proportion 
of CHF and CAD found in AF patients in our hospital were higher than in the literatures. But on the other hands, DM 
found in AF patients in our hospital was slightly smaller than in the literatures. There were no significant differences 
in proportion across age group for CHF, CAD, and DM. However, CAD was found higher in male patients than in female 
patients. 

CONCLUSION 

The prevalence of AF will keep rising as its frequency increases with advancing age. However, the younger people are 
not exempt from the incidence of AF. The presence of other comorbidities will increase the risk of stroke. Therefore, 
an assessment of characteristics and comorbidities of AF in both older and younger patients is warranted to prevent 
the complication of AF.
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The one of suistainable goals is zero hunger, People need to consume nutritional food.Fish has high nutrient 
especially protein and affordable for low economic people. Proteins present in fish, especially the type of 
arginine, lysine and histamine prone to breakdown proteins, so that the fish can cause rapid decay than 
other foodstuffs. People need to keep nutrition of fish in longterm condition. The main cause of decaying 
in food is Pseudomonas aeruginosa. Therefore, Preservative material is needed in food naturally. Cinnamon 
(Cinnamomun Bumannii) is used by the people of Indonesia for cooking and  used as a traditional medicine 
for various diseases, it contains substance which can pursue bacteria growth. The aims of this research is 
knowing minimum concentration of cinnamon as inhibitor against bacteria. Design of study is experimental 
method, Concentrations of cinnamon are 0%;2%;4%;6%;and 8% which tested on Muller Hinton Agar (MHA) and 
also Most Probable Number Test (MPN) from fish sample. Based on tests conducted studies that cinnamon 
bark can be used as a natural preservative substance at a concentration of 8% of the weight of the food. Once 
applied cinnamon powder 8% in fish can be seen that the shelf life of the fish cinnamon bark is 9 hours.

Keywords: Fish, Leather Powder Cinnamon (Cinnamomum bumannii), Concentration, Time, MHA.

INTRODUCTION 

By 2030, end hunger and ensure access by all people, in particular the poor and people in vulnerable situations, 
including infants, to safe, nutritious and sufficient food all year round. (United Nations, 2016) Fish and fishery 
products play a critical role in global food security and nutritional needs of people in developing and developed 
countries.2 (FAO United Nations) Beside as nutrition source for people fish also has potential for Bacterial Growth 
which causing decay in fish (Purnomo, 1987).

One of species bacteria which is causing decay is Pseudomonas aeruginosa, its growth is causing denaturation of 
protein in fish, especially the type of arginine, lysine and histamine prone to breakdown proteins, so that the fish 
can cause rapid decay than other foodstuffs. Pseudomonas aeruginosa is a common environmental microorganism 
and can be found in faeces, soil, water and sewage.  It can multiply in water environments and also on the surface of 
suitable organic materials in contact with water. Pseudomonas aeruginosa is not a normal component of the natural 
flora of natural mineral waters. Its presence is considered as an indicator of contamination of the water at source or 
during the packaging process. (Codex, 2011)

  eht  si  hcihw  ,rebmun airetcab latot eht yb  denimreted  si  ,hsfi gnidulcni ,sdoof ytilauq fo sretemarap eht fo enO
way  to  calculate  microbial  contamination  in  a  sample. According to SNI 7388: 2009, on the terms of microbial 
contamination in fish and fishery products fresh including mollusk, crustacean and ekinodemata, the number of 
microbial contamination specifically on fresh fish stored at 30O (room temperature) for 72 hours is 1x102 colonies/g 
(BSN, 2009), while the results Annisa study in 2013 showed that the number of microbial contamination in animal 
products in the market with a lifespan of less than one day can reach 7,7x108 CFU/g. This far exceeds the minimal 
microbial contamination limits set by the Indonesian National Standard. (Annisa, 2013)
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However there is alternative to prevent decay by adding natural preservatives. Cinnamomun Bumannii  can  be  a 
solution,  it  contains  atsiri  oil  and  aldehyde which  has antibacteria effect (Widyaningsih,  et al., 2006; Pasupuleti 
et al., 2014). Furthermore the authors  have  interested  to  examine  the  effect  of  cinnamon  to  Pseudomonas 
aeruginosa growth on mackerel in optimal concentration. 

METHOD 

This type of research is quasi-experiment. Primary data experimental results from the zone of inhibition of cinnamon 
bark solution (Cinnamomun Bumannii) to Pseudomonas aeruginosa in 0%, 2%, 4%, 6%, and 8% concentrations which 
are soluted by etanol 96% and tested into the well of Muller Hinton Agar (MHA) media. And selected concentration 
which has compared to control  positive. For application, smearing cinnamon bark powder to fresh mackerel with 
time variations 0, 6, and 9 hours at room temperature. The activity antibacteria from cinnamon is determined by 
Total Plate Count (TPC) method.

RESULTS 

Cinnamon bark is soluted by ethanol 96% to make solutions in variety concentration 2%, 4%, 6%, and 8%. The 
solution Poured into the well of Muller Hinton Agar which contains Pseudomonas aeruginosa to be meassured its 
activiy after incubation in 37o for 24 hours.

Table 1. 
Diameter of inhibition zone

No. Concentration (%) Averageof Inhibitory zone (mm)

1 0 0

2 2 15

3 4 18

4 6 19

5 8 21

6 Ciprofloxacin 20

Figure 1.
Diameter of inhibition zone
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Based on the data, activity of cinnamon bark in 8% concentration is higher than control possitive (Ciprofloxacin). 
8% Cinnamon bark powder from mackerel fish weight smeared to the surface of fish and tested by Total Plate Count 
method to observe the activity of cinnamon bark in mackerel.   The treatments are tested in 0, 6, and 9 hours and 
poured into petri plate, followed by Plate Count Agar. Those media are observed after incubation in 37o for 24 hours.

Figure 2.
Total Plate Count (TPC) Result 

DISCUSSION

The main compound of cinnamon is atsiri oil, as antibacteria it contains 0.9% of atsiri oil. The active compounds of 
oil are cinnamaldehyde and eugenol which have stronginhibitory effect against Pseudomonas aeruginosa.(Agusta, 
2000;Kavanaugh, 2016). from the result we could believe that cinnamon has activity in inhibiting Pseudomonas 
aeruginosa growth. The quality controls are possitive control by using ciprofloxacin which is used in Pseudomonas 
aeruginosa  as a treatment and negative control for make sure our result is valid without contamination by using 
0% extract concentration (solvent only). The higher concentration has higher of inhibition ability (Ajizah, 2004). and 
the result show the activity of cinnamon based on concentration increassed depends on concentration. It showed 
by Total Plate Count test, decreassing the quantity of bacteria after treatment.

CONCLUSION 

Based on experiment, could be concluded the following :
• Concentration 2%, 4%, 6%, and 8% of Cinnamons bark have inhibition activity against Pseudomonas aeruginosa
• Optimal Concentration of cinammon bark is 8 %
• Cinnamon bark powder could inhibit Pseudomonas aeruginosa growth in 9 hours.
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The objective of this study was to examine the effect of diabetes mellitus diet standard modification on 
diabetic patients decreased plate waste on soft food. Patients plate waste measured by food weighing method. 
Patients characteristics, appetite, and perception towards hospital food’s quality measured by interview and 
questionnaire. Time series quasi experimental study was conducted on twelve subjects in third class wards on 
RSCM A building. Subjects plate waste, appetite, and perception towards hospital food’s quality were observed 
for three days. On the 1st day, patients were given foods based on RSCM’s diabetes mellitus diet standard. 
After that, intervention were given to patients that was food based on RSCM’s diabetes mellitus diet standard 
modified for soft food on the 2nd up to 3rd day. The modification were the reduce of porridge portion which 
calories loss was subtituted by giving additional snack. The plate waste before and after intervention were 
compared afterwards. The results showed that patients plate waste after intervention were significantly less 
than those before intervention (p=0,001). The overall mean plate waste after intervention (571+381,6 gr) was 
31,9% lower than before intervention (839+471 gr). The implementation of this modified diet standard can be 
an alternative to minimze plate waste on diabetic patients with soft food diet. 

Keywords: plate waste; diet; soft food; diabetes mellitus.

INTRODUCTION 

High plate waste in hospital led to patient malnutrition and gave huge economical loss to hospital (Faria, Ferreira, 
and Guerra 2010; Barker, Gout, and Crowe 2011; Diaz and Garcia 2013; Trang et al. 2015; Ofei 2015). Clinically, high plate 
waste on patients with soft food diet gave more serious impact on patient’s nutrition intake because soft food were 
likely less nutritious than solid food, moreover soft food diet were related to malnutrition occurrence (Macleod 
2011; Vigano et al. 2011; Keller et al. 2012; Chicero et al. 2013). High plate waste on soft food diet would be worse, if 
it happened to diabetic patients who needed restricted calories in order to maintain their metabolism (PERKENI 
2015).

There were large numbers of research about hospital high plate waste, but those which focused on soft food plate 
waste was just too petty. Diaz and Garcia (2013) conducted a plate waste research on three different types of hospital 
and the result showed that staple food (47%) was type of food which had the highest waste among the others. 
My prior survey showed that the waste of porridge as the staple food on soft food diet in RSCM reached 62,9%, 
which was so much higher than porridge waste on the other hospital, like RSHS Bandung (37,2%) and RSPAD Gatot 
Soebroto Jakarta (30,6%) (Munawar 2011; Rijadi 2012). 

Food portion that was too large became the main reason of why patient tended to waste their food (Williams and 
Walton 2011; Puspita and Rahayu 2011; Rijadi 2012; Diaz and Garcia 2013). The types of staple food in hospital diet 
could be rice, soft rice, and porridge. Based on Food Portion Subtitute Standard (Almatsier 2006), one portion of 
porridge and soft rice on soft food diet was four time and two times larger than one portion of rice in solid food 
diet. Besides, in RSCM diet standard (Angelia 2011), one portion of porridge (300 grams) was equal to three portions 
of rice. Porridge had the biggest volume among those three types of staple food in one portion scale, which means 
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those who had soft food diet especially porridge would have a higher risk in wasting the food. Moreover, diabetic 
food on RSCM, whether soft or solid food was formulated based on the same diabetic diet standard. That made soft 
food diet would have larger portion size than solid food diet. To this extent, this study aimed to make a modification 
on diabetes mellitus diet standard specialized for soft food diet since it was notably important to improve patient’s 
food acceptance towards soft food diet and minimalize plate waste occurence.

METHOD 

This quasi-experimental study was performed in April 2016 on third class ward at Cipto Mangunkusumo Hospital 
Jakarta. Patient’s plate waste was observed for three days; one day before intervention and the next two days after 
intervention. On the first day, patients were given foods based on RSCM’s diabetes mellitus diet standard. It was 
aimed to evaluate patient’s acceptability towards RSCM diabetes mellitus diet standard. After that, intervention 
were given to patients that was food based on RSCM’s diabetes mellitus diet standard modified for soft food on the 
second until third day. The plate waste before and after intervention were compared afterwards.

Twelve diabetic patients who suited the inclusion criterias were chosen to enter the intervention. Diabetic patients 
shouldn’t be a pregnant woman, having no difficulty in communication, and eating non-hospital food. Those who 
got diet combinations, such as diabetes mellitus-low salt diet or diabetes mellitus-low protein diet and got their 
diet changed in the middle of intervention were excluded from intervention. Samples were collected through 
consecutive sampling method. This method was used because the sample criterias were so strict that made the 
samples were so limited. 

The intervention was modification of RSCM’s diabetes mellitus diet standard specialized for soft food diet. Table 1 
showed the original diabetes mellitus diet standard on RSCM.

Table 1. 
Diabetes Mellitus Diet Standard Portion on RSCM

Time and Type of Food DM 1.100 
kcal

DM 1.300 
kcal

DM 1.500 
kcal

DM 1.700 
kcal

DM 1.900 
kcal

DM 2.100 
kcal

DM 2.300 
kcal

DM 2.500 
kcal

Breakfast

Staple Food 0,5 1 1 1 1,5 2 2 2

Meat/Poultry/Fish 0,75 0,75 0,75 0,75 0,75 1,5 1,5 1,5

Tahu/Tempeh 0 0 1 1 1 1 1 1

Vegetable/Fruit 1 1 1 1 1 1 1 1

Oil 1 1 1 1 1 2 2 2

Milk 0 0 0 0 0 0 1 1

Morning Snack         

DM Snack 1 1 1 1 1 1 1 1

Lunch         

Staple Food 1 1 1,5 2 2 2 2,5 3

Meat/Poultry/Fish 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5

Tahu/Tempeh 1 1 1 1 1 1 1 1

Vegetable A-B 1 1 1 1 1 1 1 1

Fruit 1 1 1 1 1 1 1 1

Oil 1 1 1 2 2 2 2 2
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Afternoon Snack         

Fruit 1 1 1 1 1 1 1

Dinner         

Staple Food 0,5 1 1 1,5 2 2 2 2,5

Meat/Poultry/Fish 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,5

Tahu/Tempeh 1 1 1 1 1 1 1 1

Vegetable A-B 1 1 1 1 1 1 1 1

Fruit 1 1 1 1 1 1 1 1

Oil 1 1 1 1 2 2 2 2

Nutrition Value

Energy (kcal) 1155,7 1330,7 1493,2 1718,2 1943,2 2118,2 2280,7 2455,7

Protein (gr) 47,5 51,5 58,5 62,5 66,5 73,8 82,8 86,8

Fat (gr) 32,3 32,3 35,3 40,3 45,3 51,8 51,8 51,8

Carbohydrate (gr) 158,6 198,6 225,6 265,6 305,6 325,6 355,6 395,6

The staple food portions were so variative in each calories level categories. Table 2 showed the RSCM’s diabetes 
mellitus diet standard modified for soft food.

Table 2.
Diabetes Mellitus Diet Standard Portion on RSCM Modified for Soft Diet

Time and Type of Food DM 1.100 
kcal

DM 1.300 
kcal

DM 1.500 
kcal

DM 1.700 
kcal

DM 1.900 
kcal

DM 2.100 
kcal

DM 2.300 
kcal

DM 2.500 
kcal

Breakfast

Porridge 0,5 0,5 1 1 1 1 1 1,5

Meat/Poultry/Fish 0,75 0,75 0,75 0,75 1,5 1,5 1,5 1,5

Tahu/Tempeh 0 0 0 1 1 1 1 1

Fruit 1 1 1 1 1 1 1 1

Oil 1 1 1 1 1 1 1 1

Morning Snack

DM Snack 1 1 1 1 1 1 1 1

Milk 0 0 0 0 0,5 1 1 1,5

Lunch

Porridge 1 1 1 1 1 1 1,5 1,5

Meat/Poultry/Fish 0,75 1,5 1,5 1,5 1,5 1,5 1,5 2,25

Tahu/Tempeh 1 1 1 1 1 1 1 1

Vegetable A-B 1 1 1 1 1 1 1 1

Fruit 1 1 1 1 1 1 1 1

Oil 2 2 2 2 2 2 2 2

Afternoon Snack

Fruit 1 1 1 1 1 1 1 1

DM Snack 0 0 0 0 0 1 1 1
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Dinner

Porridge 0,5 1 1 1 1 1 1,5 1,5

Meat/Poultry/Fish 0,75 0,75 1,5 1,5 1,5 1,5 1,5 1,5

Tahu/Tempeh 1 1 1 1 1 1 1 1

Vegetable A-B 1 1 1 1 1 1 1 1

Fruit 1 1 1 1 1 1 1 1

Oil 1 1 1 1 2 2 2 2

Night Snack

Bread 0 0 0 1 1 1 1 1

Milk 0 0 0,5 0 0 0,5 1 1

Nutrition Value

Energy (kcal) 1130 1255,7 1418,2 1655,7 1780,7 1980,7 2193,2 2355,7

Protein (gr) 37 44,3 55 60,5 69,3 80 87,2 98

Fat (gr) 34,3 35,8 37,3 40,3 46,8 55,2 55,2 56,7

Carbohydrate (gr) 158,6 178,6 203,6 245,6 250,6 270,2 315,2 340,2
*1 portion of porridge = 300 gram; meat/poultry/fish = 50 gram, and vegetable = 80 gram

The modifications were reducing the staple food’s portion and an additional snack. The reduction of staple food 
portions automatically would be reducing the total calories of food in one day. Therefore, those calories loss would 
be subtituted with adding another type of food to fulfill calories requirements in a day. Giving an additional snack 
was chosen because it suited the diabetes mellitus diet rule; eat small portion of food in frequent. Snacks as 
hospital standard, were gives as  cake, bread, fruit, or milk. 

There were another supporting data collected beside the amount of plate waste. Those data were needed to 
complete the analysis of this experimental study. Patient’s characteristic (age, sex, length of stay, appetite, and 
companion) and perception towards food quality (taste, texture, and appearance) were collected through interview 
by using questionaire and medical record. Patient’s appetite were assessed using standardized questionnaire that 
was Simplified Nutrition Appetite Questionnaire (Wilson et al. 2005). Because of the limitation of time and sample 
provided, the only diet standard chosen in experiment was the diet standard of 1.500 calories. The 1.500 calories 
was chosen because based on the result of survey study, almost all of the diabetic patients with soft food diet were 
having diet of 1.500 calories. 

RESULTS 

Patient’s Characteristics and Score of Food Quality Perception

Table 3 described the general information about subjects in this study. From 12 subjects, there were mainly adults, 
woman, had been long-stayed in hospital, and had a bad appetite. All of the subjects were accompanied with 
relatives that helped them to eat and take care of their daily needs. 
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Table 3. 
Distribution on sample based on patients characteristics on patient with DM soft food diet 1.500 kcal (N=12)

Variables
Total Samples

    n %

Age

<60 years 8 66,7

>60 years 4 33,3

Sex

Man 5 41,7

Woman 7 58,3

Length of Stay

< 5 days 4 33,3

> 5 days 8 66,7

Guardian

Yes 12 100

None 0 0

Food Appetite Score Before Intervention

<14 6 50

 >14 6 50

Average Score of Food Appetite after 2 Days Intervention 

<14 8 66,7

>14 4 33,3

Another important data collected was about patient perception toward hospital food quality that described in table 
4 and 5. The overall score of patient perception was quote satisfying as before and after intervention that reached 
more than 90%. Moreover, time allocation and food schedule variables had the best result which was scored 100%.

Table 4. 
Distribution on sample based on patients score on food quality on patient with DM soft food diet 1.500 kcal (N=12)

Variables
Total Samples

    n %

Taste, Texture, and Appearance

Before Intervention

<93%* 4 33,3

 >93% 8 66,7

After Intervention

<95%* 4 33,3

>95% 8 66,7

Time Allocated for Eating

Enough 12 100

Not Enough 0 0

Food Schedule Punctuality

Good 12 100

Not Good 0 0
Note : (*) Mean score before and after intervention
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Table 5.
Distribution on sample based on average percentage score of food quality on patient with DM soft food diet 1.500 

kcal (N=12)

Component
Average Score Before Intervention (%)

Total
Average Score After Intervention (%)

Total
a b c d e f a b c d e f

Smell 100 91 100 83 91 100 94,2 100 96 100 83 100 100 96,5

Taste 75 67 91 67 83 91 79 80 87 91 67 87 91 83,8

Temperature 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Texture  83 83 83 83 83 83  91 79 83 83 91 85,4

Viscocity 100      100 100      100

Color 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Shape 100 100 100 100 100 91 98,5 100 100 100 100 100 100 100

Size 40 100 100 91 91 100 87 80 100 100 91 96 100 94,5

Average % score 87,9 91,6 92,4 89 92,6 95 92,7 94,3 96,3 95,7 89 95 97,4 95
Note: (a) porridge, (b) meat/poultry/fish, (c) tahu/tempeh, (d) vegetable, (e) fruit, and (f) snack

Table 5 detailed the result in each components of food quality. Before intervention, porridge had the lowest score 
(87,9%), besides vegetables had the lowest score after intervention (89%). Snack had the highest score right before 
and after intervention.

Plate Waste Before and After Intervention

Porridge had the biggest decrease among other type of food. Porridge waste after intervention was 59,4% less than 
before intervention. Furthermore, night snack given only in intervention had a pleasant result. There wasn’t any 
waste of milk during intervention.

Table 6.
Distribution on sample based on plate waste before and after intervention for each type of food on patient with 

DM soft food diet 1.500 kcal (N=12)

Variable
Plate Waste Before Intervention (gr) Day-0 Plate Waste After Intervention (gr) Average 

Day 1 and 2

Original 
Ammount Plate Waste % Waste Original 

Ammount Plate Waste % Waste

Total plate waste 1.969 + 68,5 839 + 471 42,6 1.924,6 + 48,9 571 + 381,6 29,7

Plate waste each type

Porridge 350 + 71,7 155 + 110,8 44,3 300 + 17,8 92 + 73,6 30,6

Meat/poultry/fish 54 + 14,3 18 + 22,3 33,3 53 + 17,7 9 + 13,9 17

Tahu/tempeh 55 + 17,4 30 + 22,8 54,5 58 + 15,4 23 + 21,1 39,7

Vegetable 56 + 37,4 36 + 34 64,3 62 + 33,5 31 + 24,7 50

Fruit 94 + 36,6 26 + 43 27,7 86 + 42,2 25 + 32,8 29

Morning and afternoon 
snack 71 + 13,3 23 + 36,3 32,4 81 + 15,8 11 + 25 13,6

Night snack - - - 100 0 0
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Table 7 showed that porridge had the biggest contribution to total plate waste per day. On the contrary, snack had 
the smallest. That was why additional snack was given in the intervention to decrease the plate waste.

Table 7. 
Distribution on sample based on plate waste before & after intervention with DM soft food diet 1.500 kcal (N=12)

Variables
Plate Waste Before Intervention (gr) 

Day-0
Plate Waste After Intervention (gr) 

Average Day 1 and 2

Waste (gr) % Waste (gr) %

Plate waste each type

Porridge 155 + 110,8 53,8 92 + 73,6 48,2

Meat/poultry/fish 18 + 22,3 6,3 9 + 13,9 4,7

Tahu/tempeh 30 + 22,8 10,4 23 + 21,1 12

Vegetable 36 + 34 12,5 31 + 24,7 16,2

Fruit 26 + 43 9 25 + 32,8 13,1

Morning and afternoon snack 23 + 36,3 8 11 + 25 5,8

Night snack - - 0 0

Total Plate Waste 288 100 191 100

The result of T-dependent analysis showed that plate waste after intervention was significantly smaller than before 
intervention (p<0,001). The average weight of total waste after intervention (571,4 gr) was 31,9% less than before 
intervention (838,7 gr). 

Table 8. 
T-Dependent Result of plate waste before and after intervention with DM soft food diet 1.500 kcal (N=12)

Variable Min-Max Mean SD 95% CI Mean P-value

Plate Waste (gr)

Before intervention 206-1.570 838,7 471 539,4-1.137,9 0,001

After intervention 68-1.229,5 571,4 381,5 328,9-813,8

The significant decrease of plate waste hadn’t analysed further considering other variables (age, sex, length of 
stay, appetite, and food quality perception) that maybe could confound the result. Confounding analysis by using 
stratification method had been done. Age and length of stay variable were found as a confounding variables. The 
significant result of decreased plate waste was only appeared in adult patients and patients who stayed longer (>5 
days).

Table 9. 
Confounding analysis on plate waste before and after intervention with DM soft food diet 1.500 kcal (N=12)

Variables n Note Min-Max (gr) Mean (gr) 95% CI Mean p-value

Age

<60 years 8
1 912-1.530 1.211 + 264,6 790,3-1.632,2

0,001
2 476,5-1.179,5 844 + 340,1 303,2-1.385,5

>60 years 4
1 166-1.508 726 + 618,4 (-258,5)-1.709,6

0,036
2 58-1.136 529 + 480,6 (-235,)-1.293,7

Sex

Man 5
1 166-1.508 687 + 545,5 949,3-1.364

0,003
2 58-1.136 469 + 437,4 (-743,2)-1.011,9

Woman 7
1 300-1.530 1.029 + 467,5 448,5-1.609,5

0,012
2 245-1.179,5 725 +398,3 230-1.219
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Length of Stay

<5 days 4
1 300-1.530 739 + 541,8 (-123,4)-1.600

0,04
2 245-1.083 504 + 397 (-127)-1.136

>5 days 8
1 912-1.298 1.061 + 180,7 773-1.348,3

0,002
2 476,5-1.179,5 743 + 303,8 259,5-1.226,2

Score of Appetite

Before Intervention

<14 6
1 300-1.530 1.052 + 509,80 51,6-1.586,5

0,009
2 245-1.179,5 788 + 399,18 36,8-1.206

>14 6
1 166-928 626 + 345,61 26,3-988,5

0,006
2 58-677 355 + 220,43 12,3-586,3

After Intervention

<14 8
1 300-1.530 1.014 + 536,7 160-1.868

0,002
2 245-1.179,5 796 + 427,1 116,5-1.475,7

>14 4
1 275-1.105 712 + 369,4 124,4-1.300

0,023
2 228-638,5 397 + 196,9 83,6-710,3

Score of Perceptions Towards Food Quality

<93% 4
1 928-1.530 1.215 + 258,6 803,8-1.626,7

0,016
2 638,5-1.179,5 895 + 276,6 454,3-1.334,7

>93% 8
1 275-912 511 + 296,2 397,4-982,3

0,003*
2 228-476,5 299 + 118,9 109,5-487,8

Note : (*) Wilcoxon Analysis, (1) plate waste before intervention, (2) plate waste after intervention

DISCUSSION

Food Quality Perception Related to Patients Acceptability

Porridge notably had the biggest contribution in total plate waste per day. That finding didn’t show any difference 
with the plate waste study at RSCM in 2013 (Ngatmira 2013). Umihani (2015) at Adhiyatma Hospital in Semarang 
also found the same result where staple food waste was the highest. Patient perception towards food quality was 
observed along with patient plate waste. In general, the results were quite satisfying. The average score of patient’s 
perception reached more than 90%. Portion size, texture, and taste were complained the most. 

The patients in this study felt that porridge portion size was too big so they couldn’t finish it. Unapproriate portion 
size was become the main reason why patient wasted their meal (Zakiah 2005; Williams and Walton 2011; Dillak, 
Setyowati, and Fatimah 2013; Ngatmira 2013). In addition, soft food diet was given for those who had difficulties 
in chewing and swallowing, also had a higher risk being choked up and led to asphyxia (BDA 2012). Texture was 
an important thing that affected their acceptability and intake. Those who gave unpleasant feeling towards food 
texture 4.8 times riskier to waste their meal (Rijadi 2012). 

Patient wasted their meal simply because they didn’t like the taste or felt bored. For this reason, different food 
habit at home and hospital played an important role in patient’s appetite. If hospital food didn’t suit their taste, 
they prefered not to finish it (Gumala and Padmiari 2010; Dillak, Setyowati, and Fatimah 2013). Food taste was 
significantly related to plate waste (Lumbantoruan 2012; Cahyawari 2013; Wirasamadi 2015). However, the food taste 
was not always the main reason. Patient’s worse condition affected their appetite so that they couldn’t taste the 
food objectively (Gumala and Padmiari 2010).
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Patients Acceptability for Modified Portion Size and Additional Snack Time

The result of T-dependent analysis showed that there was a significant decrease of plate waste on patient during 
intervention (p=0,001). Besides the ammount of plate waste, patient’s better acceptance for modified porridge 
portion size also showed by the increase of score of porridge portion size appropriateness after intervention. On 9 
pm in each intervention days, patients were given skim milk as an additional snack. Since skim milk as a liquid food 
was so easy to consume, all of the patients finished up the milk given so there was no waste. The timing of additional 
snack also played an important role. At RSCM, dinner schedule was every 6 pm, relatively far from patient’s bed time. 
Therefore, they usually felt hungry at night before sleep. Skim milk given as a late night snack was happily accepted. 
Moreover, the milk was just given in small portion (100 ml). 

Since soft food diet theoritically less nutritious than solid food diet, it became a challenge for dietitian in hospital. 
Giving a small portion yet frequent food in soft food diet became an effective strategy to optimalize patient intake 
and it was suit the diabetes mellitus diet key (Macleod 2011; PERKENI 2015). High dense energy liquid such as extra 
skim milk was one of the best options as a patient snack to increase their intake (Ahmed and Haboubi 2010). So that, 
hospial could implement skim milk as an additional snack to increase soft food diet patient’s intake.

Age and Length of Stay as Confounding Variables

The significancy of decreased plate waste was only showed on adult patient (<60 years). Those things were also 
found in another study, elderly patient would have a higher plate waste (Nida 2011; Wirasamadi 2015). Elderly 
patients tended to give lower rating towards the satisfaction of hospital food than the adult patients did (Wright, 
Connelly, and Capra 2006). Age has become most important determinant affecting patient satisfaction (Dayasiri and 
Lekamge 2010). As human getting older, the physiological functions (seeing, tasting, chewing, appetite, and hunger 
regulation) would be decreasing as well and it affected the elderly nutrition and health state (Brown 2011; Diaz and 
Garcia 2013; Pilgrim et al. 2015). Elderly patient also tend to live in poverty, feel depressed and lonely and it became 
a predominant factor towards elderly nutrition low intake (Donini 2003; Pilgrim et al. 2015). 

Not only age which showed different significancy in both category, but also length of stay. Only patient who has 
already admitted for more than 5 days that showed siginificant decrease of plate waste. Patient level of adaptation 
with hospital food related to the plate waste occurrence (Kumboyo and Rahmi 2012). Patient needed time to adapt 
with hospital food (Dillak, Setyowati, and Fatimah 2013). 

The longer patient stayed in hospital, the less plate waste they made because they had already adapted with 
hospital food (Soegianto 2008 in Wirasamadi 2015). Tranter et al. (2009) also found the positive correlation between 
patient length of stay and patient satisfactory towards hospital food. On the contrary, there were some study that 
showed different result which the longer patient stayed in hospital, the higher plate waste occured. Patient felt 
bored because the hospital menu selections were monotonous and repetitive (Kandiah, Stinnet, and Lutton 2006; 
Nida 2011 Pratidina 2013; Uyami, Hendriyani, and Wijaningsih 201 ; Wirasamadi 2015). But that finding didn’t happen 
in this study result. RSCM patient could adapt well with hospital food proved by the decrease of plate waste and the 
increase of patients food satisfactory each days. 

CONCLUSION 

Total plate waste after intervention was significantly less than before intervention. Although there was a significant 
decrease after intervention, the patient’s plate waste in RSCM was still higher than the maximum standard of plate 
waste in RSCM (25%) and Ministry of Health (20%) regulation. This study showed that the  implementation of diabetes 
mellitus diet standard modified for soft food can be an alternative to minimze plate waste on diabetic patients 
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with soft food diet. Besides porridge portion size, there should be an advanced innovation in recipe, especially for 
vegetables and tempeh/tahu dish, which had the second and third place in highest waste. Age and length of stay 
became confounding variables in patient food acceptability that influencing patient’s plate waste. Elderly and newly 
hospitalized patients tended to have a higher plate waste. Dietitian should optimalize the education for the patients 
especially older and/or newly hospitalized patients, so that their accpetance of the food given increased.
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Pasung is a method of installing a log wood around someone’s hands and/ or feet, being chained or bounded, 
detached in a remote area either inside the house or in the forest. The family of pasung client often feels 
the burden from taking care of the client. There were the reasons of the family to do pasung are to avoid the 
violence behavior, suicide and the client’s attempt to runaway. Another important reason is the inability of 
the family to take care of client with mental illness. Family Psychoeducation Therapy is a method of family 
therapy which is developed by NAMI (National Alliance for Mentally Ill) to give support to the family. The 
purpose of this research were to identify the effect of the Family psychoeducation (FPE) to family burden and 
ability in taking care of pasung client and to identify the independency level of pasung client in self-care after 
received the nursing care about self-care deficit. This research used a quasi experiment design with a pre post 
test without control group approach. The study was carried out in 8 community health centers (Puskesmas) 
in Bireuen District using 20 families as total sampling. FPE was carried out within 5 sessions while nursing 
care about self-care deficit was conducted in 4 sessions. Dependent T statistic test’s result showed that there 
was a significant decrease in family burden and a noticeable increase in client’s independency after receiving 
FPE. The client’s independency (daily activity, social activity, problem solving ability, and medical treatment) 
in self-care was increased significantly after received the nursing intervention about self-care deficit. The 
recommendation is FPE to the family with pasung client can be done in the psychiatry division in Puskesmas 
to achieved ‘Aceh pasung free’.

Keywords: client’s independency, family’s abilities, family burden, family psychoeducation.

INTRODUCTION 

Pasung is a method of installing a log wood around someone’s hands and/ or feet, being chained or bounded, 
detached in a remote area either inside the house or in the forest. Such actions result in people who stuck unable 
to move his limbs freely, causing atrophy. This action is often done on someone with a mental disorder if the person 
is considered dangerous to the environment or himself (Maramis, 2006). In some areas of Indonesia, pasung are still 
used as a tool to deal with mental disorder clients at home. Currently, there are many clients who are discriminated 
against right mental disorders by both the family and surrounding community through the deprivation. Socialization 

  enod netfo era sredrosid latnem ereves htiw stneilc ot ”noitidart gnusap“ fo noitibihorp eht tuoba ytinummoc eht ot
by people who live in rural and hinterland among other things continue to be done by empowering health workers 
in the midst of society.

In Indonesia, the term pasung refers to the physical restraint or confinement of criminals, crazy and dangerously 
aggressive people (Broch, 2001, in Minas & Diatri, 2008). Physical restraints on individuals with psychiatric disorders 
have a long and heartbreaking history. Philippe Pinel was credited as the first to let go of the mental disorders 
are chained at the Bicêtre and Salpêtrière Hospital in Paris in the late 18th century (Beech, 2003, in Minas & Diatri, 
2008). The treatment is still continuing in mental hospitals, places of healing based on religion, and in various other 
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places around the world (Nair, 2004). Several types of restraint devices include chains / shackles, rope, timber, 
cage, and locked in a closed room that is usually performed on men, women and children (The Times, 2007). The 
practice is raising concern for human rights especially when the individual who received such treatment died while 
in restraints (Dhanda, 2005). Right to life and freedom are fundamental rights/human rights for all even for a person 
with a mental disorder. Pasung is one of the treatment that deprive them for freedom and opportunity to receive 
adequate treatment and also to  ignore their dignity as human beings.

Article 1 of the Universal Declaration of Human Rights, which is used by the United Nation (UN) in 1948, states that 
all people are free and equal in rights and dignity, include people with mental and emotional disability. In May 
2008, the UN Convention on the Rights of Persons with Disability was applied. This international legal instrument to 
protect all fundamental rights of a person with a disability such as showing the capacity themselves, choose their 
own choices, live in community, keep privacy, protect from discrimination, freedom from torture, cruel treatment, 
inhumane and degrading treatment, including scientific experiments and without a medical license (WHO, 2007). 
The above statement shows the often condition by clients of mental disorders when they were put into a mental 
care facility where they got mistreatment or degrading treatment. That condition is a violation of  rights of mental 
disorders clients to get proper treatment.

Working with family members is a crucial part of client with mental illness’ treatment process (Stuart & Laraia, 
2005). Family is the closest unit with client and also the “primary nurse” for client. Therefore, the role of family is 
very important in deciding the method or the treatment needed by the client at home. If the family as a system so 
that disruption occurs in one member can affect the whole system, otherwise the family dysfunction is one cause 
of disruption in family members.

Caring for family members who experience with mental disorders requires attention and patience from all family 
members. Caring with psychiatric disorders cases is expensive because of long-term (Videbeck, 2008). Medical 
expenses to be borne by the patient not only direct costs associated with medical services such as drugs, 
consultancy services but also other specific expenses such as transportation costs to the hospital and the costs 
of accommodation (Djatmiko, 2007). Mild and severe mental disorder affects the quality of life and productivity 
of individuals/families because of the impact sedentary life, chronic disease with a recurrence rate that can occur 
at any time so that eventually becomes a burden to families and communities. Regard with the economic impact, 
caused a loss of productive days to work for people and families who need care and the high maintenance costs 
must be borne by families and communities.

Interviews with the family regarding the family reasons to choose pasung were varied, started from as an attempt 
to prevent client from doing violence behavior which could be danger the client themselves and also the people 
around them, to prevent the client from wandering outside the house and disturbing other people, and to prevent 
the client from the suicide risk. Moreover, this method was used due to the lack of family’s knowledge and ability 
when the client was relapse. It required an intervention to the families directly which will reduce the stress in the 
family environment of care and minimize the burden of care on family members. Interventions that can provide 
support include psychoeducation that can increase knowledge about the disease and reduce stress on the family.

Family psychoeducation terapy is one element of family mental health care programs by providing information and 
education through therapeutic communication (Stuart & Laraia, 2005). The main purpose of family psychoeducation 
is to share information about mental health care (Varcarolis, 2006). Another objective of the program is to provide 
support to other family members in reducing the burden of the family (physical, mental and financial) in the care 
of clients of mental disorders for a long time. This therapy is designed primarily to improve family knowledge 
about the disease, teaching techniques that can help families to know the symptoms of behavioral aberrations, and 
increased support for family members themselves. Based on the research found that the recurrence rate in patients 
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without family therapy by 25-50%, while the relapse rate in patients assigned to family therapy amounted to 50-10% 
(Keliat, 2006). This could be due to lack of family support to the client so it is expected to enhance family support 
through family psychoeducation interventions can reduce the recurrence rate that the client will automatically 
reduce the practiceof pasung in community.

An effort has been made to reduce the practice of pasung to increase health professionals and community 
empowerment in community through programs Community Mental Health Nursing (CMHN). CMHN developed in 
Aceh following the earthquake and tsunami. CMHN is a form of nursing service of a comprehensive, holistic and 
complete focus on community mental health, vulnerable to stress in the stage of recovery and relapse prevention. 
Nurses working with patients, families and other health team in taking measures which aim to empower patients 
and families to be able to self-sufficient and improve coping skills in problem solving (FIK UI and WHO, 2005). CMHN 
approach undertaken in Aceh is a community mental health nursing approach of the people who do anticipate a 
lack of mental health workers (nurses and psychiatrists). One of the actions that can be done by community mental 
health nurses are in families with mental disorders, including of pasung cases.

METHOD 

The method which was used in this research was quasi experiment with pre post test without control group design 
with family psychoeducation intervention. Furthermore this research used total sampling, in which the sample 
group was all the families with a family member who had being pasung and  were still being pasung. Based on 
the latest data from Birueun Health Department and Birueun CMHN team (2009), there were 33 pasung cases, 24 
of them were current case in which the clients were still being pasung, while the other 9 were pasung-free cases. 
Sample was chosen based on inclusion criteria which were: the caregiver was the closest family member of the 
client, the caregiver was responsible on client’s treatment, and lived together with client, the caregiver’s were at 
least 18 years old, the caregiver had the ability to read and write (literate person), and the caregiver were willing to 
be a respondent in this study. Whilst, the criteria for the client were: one of the family member who suffered from 
mental illness and still being in pasung condition or had been free from pasung in maximum one year period, and 
was able to communicate in verbally.

The research instrument which was used in this study was questionnaire which consisted of the characteristic of 
family and client, family burden and ability, and client’s independency including four aspects (daily activity, social 
activity, problem solving ability, and medical treatment). This questionnaire was adopted from several references 
and then modified by the researcher. This instrument had been tested once in Largest Aceh District to 8 families 
with the same characteristic as the sample. After that, the data processed for the validity and reliability test. The 
questions which did not meet the valid standard were modified based on the reference. The correction made was 
limited to the structure of the sentence and the modified-questions were still included in the questionnaire.

This study researched 20 families who had a family member with pasung and to all of them the psychoeducation 
therapy was given. From 20 families, 11 families were the family with a family member who was still being in pasung, 
while the other 9 were the families with a pasung-released family member. The data was collected in 6 weeks, 
started with pre-test to find out the initial score of family burden and ability, and also the client’s independency. 
Psychoeducation was given 5 times, and the nursing care: self care deficit was given 4 times. In the last week, the 
post test was held to know the family burden and knowledge, and also the client’s independency after receiving the 
family psychoeducation and nursing care.

The data was then analyzed using a statistic program, including univariate analyses for all variable like the 
characteristic of pasung client, the CMHN service which received by the client, family burden, family’s psychomotor 
and cognitive, and the four aspects of client’s independency before and after the intervention given. The bivariate 
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analyses was carried out to find out the difference in family burden, family’s ability, and the four aspects of 
client’s independency before and after the intervention given using paired t-test. This research also analyzed the 
relationship between family’s characteristic and family burden and ability. Furthermore, the relationship between 
client’s characteristic and CHMN service related with client’s independency was also analyzed using a simple linier 
regression test, Anova test, and independent t-test.

RESULTS 

Implementation preparation of family began with the determination respondents who met the inclusion criteria. All 
families who are willing to follow the research activities have signed a statement (informed consent) given by the 
researchers during visits to family homes. Intervention in the research is given psychoeducation to family and self-
care deficit nursing care to pasung clients. In the first week of measurements were taken early to know the client 
and family demographic data, scores loads and the ability of families, as well as the client’s independence score. 
The implementation of interventions for families and clients lasted for 5 weeks.

Material presented during the intervention in the first week is about family problems and initial interaction with 
the pasung clients, the second week discusses about caring of pasung clients and train client in self-care ability, 
third week discusses about family stress management with psychiatric disorders and evaluate clients in self-care 
ability, fourth week discusses about family burden management with psychiatric disorders and involve the family to 
train and evaluate the client’s ability in self-care, and five week discusses about empowerment of communities in 
helping families. In the last week, post test performed to determine the load and the ability of families and clients 
level of independence after the implementation of interventions.

Here are described the characteristics of the pasung client, their family and CMHN services received by pasung 
clients in the last 3 months. Pasung client characteristics include age, sex, long suffering from mental disorders, 
routine treatment, the number of recurrences, the condition of pasung and long deprived. Characteristics of the 
client’s family consists of age, sex, religion, educational level, occupation, and relationships with clients. CMHN 
services received is home visits by nurses and caders of mental health and health center services.

The characteristic of pasung client are average age group of the clients was 35.7 years old, while the length of time 
suffering from mental illness was 11.65 years in average. In addition, the moderate number of relapse episode was 
4.15 times and the average length of pasung time was 13.45 months. Most of the clients were male (75%), and 55% 
of the clients got regular medical treatment but still in pasung condition. The characteristic of the caregiver in 
family are average age group of the family, who was also the caregiver, was 50.3 years old, and most of them were 
female (85%). Mostly, the educational background of this family member was primary school (50%), and 60% of the 
respondents were working. 75% of the caregiver was the client’s parents. The characteristic of CMHN service received 
by pasung client are average number of the home visit done by the nurse was 2.85 times and the puskesmas gave 
prescribed-medicine service to family 3.65 times in average. Family burden in caring for pasung clients before and 
after following Family Psychoeducation outlined in Table 1.1 below : 

Table 1. 
Analysis of differences in family burden before and after following the family psychoeducation in Bireuen District 

2009 (n = 20)
Variable Mean SD SE P value

Family Burden :

Before 73.20 10.92 2.44

After 68.45 10.76 2.40 0.000

Difference 4.75 2.61 0.58
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Analytical results obtained from table 1.1 that there were significant differences before and after the family burden 
of the intervention (p value 0000; alpha 0.05) with a mean difference of 4.75. This suggests that decline in family 
burden to a level lower than the score of 73.2 to 68.45.

The next variable is the ability of families in caring for pasung clients described in three parts, namely cognitive 
abilities, psychomotor abilities and psychomotor skills of observation. The ability of the family in caring for pasung 
clients before and after following the Family Psychoeducation described in Table 1.2 below:

Table 2.
Analysis of differences in cognitive abilities and psychomotor of families before and after following the family 

psychoeducation in Bireuen District 2009 (n = 20)

Variable Mean SD SE P value

Cognitive Ability :

Before 53.10 5.93 1.32

After 58.05 6.08 1.36 0.000

Difference 4.95 1.53 0.04

Psychomotor Ability :

Before 48.50 5.93 1.32

After 53.10 5.83 1.30 0.000

Difference 4.60 1.42 0.02

Observation of Psychomotor Ability :

Before 5.95 1.50 0.33

After 7.65 1.30 0.29 0.000

Difference 1.70 0.73 0.16

The results of the analysis of Table 1.2 is known that there are significant differences in cognitive ability of families 
before and after intervention (p value 0000; alpha 0.05) with a mean difference of 4.95. Psychomotor ability also 
showed significant differences between before and after intervention (p value 0000; alpha 0.05) with a mean 
difference of 4.60. Observation of families psychomotor ability there are also significant differences between before 
and after intervention (p value 0000; alpha 0.05) with a mean difference of 1.70. These results indicate an increase 
in the families ability of pasung clients is quite high from the initial assessment score.

Last variable studied is pasung client independence covering four aspects of daily activities, social activities, problem 
solving and medical treatment. Independence of pasung clients before and after intervention are described in Table 
1.3 below :

Table 3.
Analysis of different aspects of independence client before and after intervention in Bireuen District 2009 

(n = 20)

Variable Mean SD SE P value N

Daily Activities :

Before 7.55 3.96 0.88

After 9.15 4.09 0.91 0.000 20

Difference 1.60 0.50 0.11
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Social Activities :       

Before 6.05 3.60 0.80

After 6.75 3.79 0.84 0.000 20

Difference 0.70 0.65 0.14

Problem Solving :      
Before 4.25 1.88 0.42

Ater 4.35 1.89 0.43 0.000 20

Difference 0.10 0.30 0.06

Medical Treatment :     

Before 5.55 3.08 0.69

After 6.25 2.93 0.65 0.000 20

Difference 0.70 0.65 0.14

From Table 1.3 there are known significant differences in four aspects of independence client (daily activities, social 
activities, problem solving and medical treatment) between before and after intervention with a p value of 0.000 at 
the alpha 0.05.

DISCUSSION

Family Psychoeducation (FPE) is one form of family therapy mental health care by providing information and 
education through therapeutic communication (Stuart & Laraia, 2005). One goal of this program is to provide 
support to family members (caregivers) in reducing the burden of the family (physical, mental and financial) in the 
care of clients of mental disorders for a long time (Levine, 2002).

The effect of FPE toward family burden

The analysis showed burden families scores before psychoeducation is 73.20 which can be categorized as the mild 
burden. Recently, the family burden have been used to define the family experience of caring for family members 
with psychiatric disorders (Glanville & Dixon, 2005). In general, the burden of families with psychiatric disorders are 
classified in two dimensions is objective burden and subjective burden (Hoenig & Hamilton, 1996; Mohr, 2006; & 
WHO, 2008). Objective burden refers to the problems often faced by families such as limited daily leisure time, work 
and social activities, loss of revenue, and disruption of family relationships and household routines (Cuijpers, 1999; 
WHO, 2008). Subjective burden refers to the negative psychological effect on the ‘caregiver’ include loss of feelings, 
depression, anxiety and embarrassment (Webb et al, 1998; WHO, 2008).

Dyck (1999) and Magliano (2000) suggested that several factors can increase the families burden include the severity 
of symptoms, length of hospitalization, number of hospitalization, length of illness and level of social functioning. 
Type of symptoms (positive or negative) in schizophrenia is also gaining attention as factors related to family burden. 
Positive symptoms such as hallucinations and delusions of the old accompanied by an ugly social function and the 
frequency of recurrence is considered as the largest originator of family burden compared with negative symptoms 
such as apathy and withdrawal (Magliano, 1998; Webb et al, 1998). Instead Dyck et al (1999) found that negative 
symptoms may also be a significant cause for the family burden. Dyck et al argue although negative symptoms do 
not occur episodically as positive symptoms but these symptoms cause the ‘caregiver’ should give extra attention 
to patients (increasing the need for assistance activity daily living).

The analysis showed that there was a decrease in family burden in term of taking care of pasung client after 
following family psychoeducation. This was proven by the fall in the score from 73.2 to 68.45. Decrease in the 
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score is still categorized in the mild burden but showed a significant decrease with p value 0.000; alpha of 0.05. In 
psychoeducation program, families get information and knowledge about stress and burden management, improved 
coping and adaptation as well as exercises and are taught specific skills to treat clients with mental disorders if at 
any time of the relapse. Other studies that support the research conducted by Magliano et al (2006) concerning 
the effectiveness of family psychoeducation of personality and social functioning people with schizophrenia and 
its relation to perceptions of support and family burden. The results reported that the client’s personality and low 
social functioning showed significant changes in terms of social relationships, interest in work, maintaining social 
interest and social conflict management. In families, there was a significant change in family burden is accompanied 
by increased social contact and support of family perception only in the intervention group.

Family Psychoeducation has been repeatedly proven to reduce recurrence of disease, negative symptoms and 
appropriate when applied in the community (Dyck et al, 2002; Hendryx et al, 2000; & McFarlane et al, 1995). Other 
studies have also shown that the level of family burden can be reduced if family members have a positive attitude 
towards the client so that it can increase social support and reduce hospitalization and improve social functioning 
clients (Cuijpers, 1999; Saunders, 2003). This result was supported by the former studies which proved the hypothesis 
that stated there was a significant difference in family burden before and after following family’s psychoeducation. 
The decrease of family burden can be seen at the end of the study, after the intervention, of which 12 families 
(70%) stated that they did not feel embarrass to confess that one of their family member was suffering from mental 
illness. Furthermore, they felt more comfortable in socializing with the society. Another finding from this study is 
the rise in family’s trustworthiness toward health services, shown by the willingness of family members to come to 
community health center in order to get the prescribed medicine. In conclusion, family psychoeducation was proven 
to decrease the family burden in taking care of pasung’s client.

The effect of FPE toward family’s ability

The main characteristics of family ability is the ability to stress management are productive (Fontaine, 2003). 
Knowledge or cognitive domain is crucial for the formation of a family act that refers to the rational mind, learn 
the facts, make decisions and develop the thinking while the psychomotor or practical skills refer to the muscular 
movements that result from the coordination of knowledge and demonstrate mastery of a task or skill (Craven, 
2000). 

The analysis showed cognitive ability scores before family psychoeducation is 53.10 which can be categorized ability 
capabilities. Psychomotor ability to score family and self evaluation before giving family psychoeducation are 48.50 
and 5.95 which can be categorized into mid levels. To change the behavior first carried out a strategy to change 
the mind (cognitive). Family psychoeducation main purpose is to share information about mental health care 
using a family therapy approach that focuses on the behavioral family therapy so that more emphasis on behavior 
modification with the assumption that adaptive behavior can be studied in the cognitive, rational or irrational, so 
the result will bring changes in behavior (Varcarolis, 2006). Cognitive abilities will shape a person’s way of thinking to 
understand the factors associated with the condition and is closely related to one’s stage of development (Edelman 
& Mandle, 1994 in Potter & Perry, 2005).

Dixon et al (2000) says that family psychoeducation program offers a combination of information about mental 
disorders, practical and emotional support, family skill development in problem solving, and crisis management. 
The program can be done to individual families or groups and allow it to be done at the family home, in clinics or at 
other locations. Also vary greatly in determining the duration and length of time for each session, and may involve 
patients in the intervention or not.
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According to Liberman and Liberman (2003), family psychoeducation can be considered as rehabilitation because 
these programs provide something for the family including the patient, ie knowledge, skills and support functions 
that good every day to achieve their personal goals. Rosenheck (2000) said the number of families who participated 
in the psychoeducation program underscoring the need for family participation in the care of family members 
suffering from mental disorders. Families have a sense of high interest in receiving specific information about the 
disease/disorder and treatment of mental disorders.

This result showed that there was a noticeable increase in family’s ability from the initial score. This result, supported 
by the former studies, proved that family psychoeducation influenced the family’s cognitive ability in taking care 
of client with mental illness, especially the client with pasung at home. The rise in family’s cognitive ability after 
following family psychoeducation can be seen from the enthusiasm and active participation from most of the 
families during the session. Moreover, at the end of implementating from a total of 11 family with pasung client who 
were intervened, 2 families decided to take the client to mental hospital in Banda Aceh for further assessment.

Families psychomotor ability in caring for pasung clients also rose significantly after following this program. 
According to researchers, it supported the family in caring for psychomotor exercises direct clients by providing 
knowledge and training in accordance with a structured and consistent family psychoeducation modules that have 
been prepared. Families are trained to treat clients with directly involved in role plays and exercises on how to 
treat pasung clients, stress management and burden management, monitor client’s abilities and daily activities. 
Adequate knowledge of mental illness and treatment will affect the family’s readiness to act and behave so as to 
enhance the ability of psychomotor treating pasung clients.

The independency of pasung client

The independence of the client’s mental disorder is based on the opinion of Carson (2000) which states that many 
individuals who experience a chronic mental disorder and experiencing pain throughout her life. The theory can 
be used on the concept of independence of clients mental disorder is self-care deficit nursing theory developed by 
Orem. According to Tomey and Alligood (1998), self-care is a means of regulating the function of the human as an 
individual with all candor, which is displayed by themselves or had done to preserve life, health, development, and 
welfare. Orem’s theory that views human beings as open systems is explained that each individual has a level of 
capability in caring for themselves independently.

The aspects of client’s independency which researched in this study were daily activity, social activity, problem 
solving ability, and medical treatment. The analysis showed scores of independence aspect of nursing care a client 
before gets self-care deficit is 7,55 (daily activity), 6,05 (social activities), 4.25 (problem solving) and 5.55 (medical 
treatment) all of which are in the mild category. All the pasung clients have problems in self-care because of limited 
motion and activity. To improve all aspects of the self-reliance would be given an appropriate interventions so that 
clients in particular are able to do daily activities.

The result of this study showed that there were significant differences in all four aspects of client’s independency 
before and after given nursing intervention about self-care deficit. The four aspects are indeed still in the mild 
category but represents a significant increase (p value 0000; alpha 0.05). This result also supported by the other 
research, proving that if an appropriate nursing intervention is given to overcome the problem related with the 
independency of client in doing their daily activity, especially related with self-care, it can increase the independency 
of the client with mental illness. This is an evidence that a proper nursing intervention which implemented properly 
will succeed, even when it is implemented toward client with mental illness.
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The relationship between family’s characteristic and family burden and ability

Characteristics of client’s family consists of age, sex, religion, education, occupation, income and relationships with 
clients. The analysis showed that age and relationships with clients have a meaningful relationship to family burden 
(p value <0.05; alpha 5%), while for the factors sex, educational level and occupation obtained the result that no 
relation with the family burden (p value> 0.05 ; alpha 5%).

The analysis showed that caregiver’s age and relationship with client had a significant relationship toward family 
burden (p-value < 0.05; alpha 5%). This condition was supported by researches conducted by Magliano et al (1998) 
and Webb et al (1998). Both former studies stated that social support, age, and education level were associated 
with family burden. The older caregivers reported that they had problems related with financial and transportation 
responsibility, and the lack of emotional support from the other family members. Furthermore, Saunder’s study 
(2003) presented that family’s cross was overburdened the individual who had personal relationship with the client. 
In order to find the most effective coping to lessen the burden, the family member who acted as caregiver usually 
participated in support group, increased their spirituality life, shared their feelings with others, modified their 
lifestyle, and did some practice.

Analysis the characteristics of family relationship to cognitive and psychomotor ability of families in caring for 
pasung clients obtained results for age, gender, level of education, work and relationships with clients there is no 
significant relationship with cognitive and psychomotor ability of families in caring for pasung clients (p value> 
0.05 ; alpha 5%). The result proves that the cognitive and psychomotor skills in caring for the client family mental 
disorders can be trained by the intervention of good one is through the provision of family psychoeducation.

The relationship between client’s characteristic and client’s independency

Independence of clients in this study were measured through four aspects of daily activities, social activities, 
problem solving and treatment. The analysis showed no significant relationship between age, routine medical 
treatment and pasung condition with aspects of client independence (p value <0.05; alpha 5%). This is accordance 
with the opinion of Buchanan & Carpenter (2000, in Videbeck, 2008) which states a person’s age will affect coping 
committed against the illness. Kneisl, Wilson and Trigoboff (2004) also noted that the recurrence rate fell 30% with 
a combination of medication and psychosocial therapies.

The relationship between CMHN’s service with client’s independency aspect

CMHN services studied are home visits by nurses and administration of medical treatment. The analysis showed no 
significant relationship between home visits by CMHN nurses with daily activities and social activities of the client 
(P value <0.05). So that people can behave well of course necessary facilities and infrastructure are adequate. In 
accordance with the statement of Green (1991), enabling factors (enabling factor) includes the availability of facilities 
and infrastructure or facilities for families, including health care facilities such as Community Health Center, Mental 
Hospital, the availability of psychiatrist or mental health nurse that is easy to reach by the family.

CONCLUSION 

Family Psychoeducation significantly reduce the family burden and improving cognitive and psychomotor abilities 
of families in caring for pasung clients significantly. Nursing care of self-care deficit can improve aspects of clients 
independence significantly include daily activities, social activities, problem solving and medicaltreatment. Health 
Center should be set family psychoeducation as one of the community mental health service programs in terms 
of family empowerment. CMHN nurses enhance the role and functions in caring for clients with mental disorders, 
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especially pasung cases according to plan activities that are arranged so that in the end could be achieved “Free 
Pasung in Aceh “. It is hoped further research to answer the result of research by extending and expanding the 
sample population, especially to see the most dominant factor associated with the burden and the ability of the 
family. Need further refinement because FPE can be done individually or in groups and allow it to be done at the 
family home, in clinics or at other locations as well as necessary improvements to make the implementation of 
family psychoeducation as a model of nursing services.
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This research have done to know the effect of generalist therapy for symptoms, sociability and self-sufficient 
of the patient’s level of social isolation. The design used pre-experimental with pre-post one group. The 
population used is the social isolation of patients who were in the area of  North 3rd Denpasar Health Center 
and East 2nd Denpasar Health Center. Sample of 30 respondents were given 3 session meeting of generalist 
therapy and measured the symptoms, social skills and level of self-sufficient before and after therapy. Results 
show that there are difference in the average symptoms, ability and self-sufficient of the social isolation of 
patients before and after therapy generalist whereas the symptoms decreased by 2.03, social skill increased 
by 3.74 and self-sufficient increased by 1.67. In generalist therapy, the patient is assisted to identify the causes 
of the unwillingness to interact with the environment, identifying the advantages of having a friend and losses 
do not have friends and help gradually to interact starts with one person, two people, family environment and 
the environment outside the home. Support is done gradually can help patients improve their confidence so 
that the desire to interact with the environment to be increased.

Keywords: social skill, symptoms of social isolation, self sufficient

INTRODUCTION 

Based on the results of Riskesdas 2007, people with mental disorders in Indonesia has reached 0.46% or 1.09305 
million people of the total population of Indonesia. Meanwhile, only 3.5% or 38 260 people who are registered 
received adequate treatment at the hospital, where Bali province at the fourth place with 0.23% of the amount of 
3.068.044 inhabitants of Bali. Riskesdas 2007 results also show that 8.6% of mental disorders could potentially occur 
in urban areas. Denpasar is urban area which has 629.588 inhabitants. Hence, 54.145 people in Denpasar potentially 
experience mental illness, so that optimal treatment and prevention is needed.

The efforts in providing health services that have been made so far are more focus on curative aspects through 
the treatment that are given in mental health hospital with encouraging results, but when the patients returned to 
society most of them have a relapse. Nearly 80% of patients with severe mental disorders have a relapse, 25% of 
patients can recover from an early episode and its functionality can be improved, 25% could not be recovered and 
the prognoses of the disease tend to worsen and 50% are in between, characterized by periodically relapse and 
inability to function effectively unless for a short time (WHO, 2001). This is caused due to lack of adaptive coping 
strategies of the patients, lack of family and community support, and sustainable programs management of mental 
disorders that are not implemented optimally, so that it can have an impact on the ability to live patient’s life, 
decreased on independence, severely hampered productivity and nearly severed her relationship with others. As 
the result, most of the patients who had returned from hospital, if not given ongoing care at home, they will not 
interact with people at home and so social environment. Fear of being rejected and scorned by the environment 
around them will make people with mental disorders in the community have minimum interaction. The results of 
research which was conducted by Dian (2012) shows that patients with mental disorders need support either from 
their family or neighborhood as the smallest social support systems in the community so that the patient’s abilities 
increase continuously as well as become more productive. Therefore, researchers want to do generalist therapy 
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which is usually given in hospital to be forwarded and given while the patients are at home so it is expected to help 
patients to cope with symptoms, increase the capability and independence of patients.

METHOD 

This study was using “Quasi experimental pre post-test one group design” with nursing care intervention by using 
generalist therapy which was given three times to the patients who have sign and symptoms of social isolation 
in the community. The symptoms, the patient’s ability to overcome the existing symptoms, and the degree of 
independence of patients were measured before and after treatment of generalist therapy by using a generalist 
therapy instrument of independence BADL. The samples are 30 respondents which were selected based on the 
data that found in the primary health care. The data were validated in advance by researchers to meet the inclusion 
criteria. Data were collected by researchers three times which on each meeting the patients were given exercises 
that help them gradually interact with one person, two people or more who resides at home and some people or 
groups who were outside of the home environment.

RESULTS 

The results that were obtained from the implementation of a generalist therapy during three meetings to 30 peoples 
in working area of East Denpasar II primary health care center and North Denpasar III primary health care center 
are seen in Figure 1. On Figure 1, patients’ social skill is increased rapidly as much as 3.74 (8:24 - 11.98). It goes the 
same with self sufficient which increased significantly by 1.67 (4:44 to 6:11) and symptoms of social isolation which 
decreased significantly by 2:03 (4.05- 2:02). In general, generalist therapy give significant impact to increase patients’ 
social skill and self sufficient, and decrease symptoms of social isolation of patients.  

Figure 1. 
Distribution of Social Skill, Symptoms, and Self Sufficient

DISCUSSION

Generalist therapy were given three times to 30 respondents that have social isolation problem. The respondents 
have social limitations both internally and externally in socializing with the environment around them. At each 
meeting, patients were assisted in stages to make an interaction. On the first meeting, patients were taught to 
introduce their selves to one person who stayed at the same house. On the second meeting, patients were assisted 
to interact and introduce their selves to two or more persons who stayed at home. On the third meeting, patients 
were assisted to interact with people who stayed outside of the family environment. This exercise gradually given 
is expected to make patient more confidence. It can be seen with the increase in patients’ social skills by 3.74. This 
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process consistent with theory on Aligood Johnson (2014) which said that repetitive behaviors with purpose can 
form a function or a unit that could help interaction between a person and environment. Another statement is 
conveyed by Cattan (2005), who stated a person who feels lonely do not caused by no one who wants to interact 
with him, but rather to doubts about the ability of individual to face others. Therefore, the process of generalist 
therapy significantly helps patients to improve their confidence. The level of independence increased rapidly by 
1.67. It could be happened because on generalist therapy, patients were assisted by interpersonal approach which 
compatible with patients’ necessity. According Steinberg (2000), independence level could be seen from patients’ 
ability to manage oneself which characterized by not to rely on others and be able to accept the consequences of 
the decisions. This process experienced by patients who were taught generalist therapy which at the end of each 
meeting, the patients asked to do again what has been taught and become self-sufficient training if the patients do 
not meet the on next meeting. This is followed by the role of the family to help patient to practice. In accordance with 
Repetti (2002), where the role of the family greatly affect patient confidence in performing activities. The process of 
this research has been done to help families and communities become a source of empowerment for the patient in 
community mental health nursing area. Continuous generalist therapy after patient arrive at home can make home 
as a process of comprehensive care. Hence, families become better prepared to face the patient’s symptoms when 
at home. The concept of Community Mental Health Nursing (CMHN) can make a difference for better health care of 
the communities especially to people with mental disorders so that they can be recovered and productive. Besides, 
people who has risk of mental disorders will have adaptive coping, so that it does not lead to mental disorder. 
Therefore, healthy community can grow and develop according to the stages of age and be optimally healthy.

CONCLUSION 

In conclusion, generalist therapy can help patients to improve their sociability skill by 3.74, reduces symptoms by 
2.03 and increase patient self sufficient by 1.67. 
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The purpose of this study was to determine the effect of leprosy reaction to the defective condition at the 
end of leprosy patients in South Tangerang City after controlling variable age, sex, type of leprosy, status of 
disability at beginning of diagnose and status at end of treatment in 2008 - 2015. This study used a dynamic 
retrospective cohort study design from 418 leprosy patients in 25 health centers in South Tangerang City area 
in 2008 - 2015. The data were taken in total sampling and research process conducted during March-July 
2016, with use of cox regression analysis. The study found that the majority of registered leprosy patients 
were male (60.05%) with a predominance of type wet/multibacilary leprosy (MB) of 89%. Leprosy reaction 
proved statistically significant on defective condition of the patients during the treatment process multi 
drugs therapy (MDT) after controlling type of leprosy, initial conditions of disability, the final status and the 
age category with a hazard ratio (HR) of 2.43 (95% CI: 1.04 - 5.79). Need to do a special service to the lepers 
potential for reaction and disability (type MB) by providing counseling by a psychologist or monitor the 
condition of patients each come take medication. 

Keywords: Leprosy; leprosy reaction; disability.

INTRODUCTION 

Leprosy is a chronic infectious disease caused by Mycobacterium leprae that affects the skin, peripheral nerves, 
mucosa of the upper respiratory tract and also the eyes.1 Early diagnosis and treatment with multi drugs therapy 
(MDT) is important in eliminating the disease and prevent disability. If late or left untreated, leprosy can cause 
progressive and permanent damage to the skin, nerves, limbs and eyes. Global prevalence of leprosy at the end of 
2013 was 180 618 cases in 103 countries in five regions regional world health organization (WHO).

Throughout 2013, there were 16 825 new cases of leprosy in Indonesia, with a number of 6.82 disability per one 
million people. This number puts Indonesia ranked third in the world with new cases of leprosy after India (134 752 
cases) and Brazil (33 303 cases). While leprosy prevalence rate ranged from 7.9 to 9.6 per 100,000 population.  Banten 
province ranks seventh out of 10 provinces with the highest number of new cases in 2013, ie 702 cases. Banten also 
increased the number of patients in the period 2011 - 2014 with Case Detection Rate (CDR) of 4.58 becomes 6.95 
when other provinces decreased. This amount is above the national average CDR of 6.4 2014.

The high number of new cases are discovered each year would also increase the risk of disability in patients with 
leprosy. The proportion of disability level 2 in Banten province amounted to 10.57%. This amount is higher than the 
proportion of disability national level 2 by 9.45%. South Tangerang City is the 5th highest region with the discovery of 
new cases of leprosy in Banten province after Tangerang, Serang Regency, Tangerang and Serang city that is 73 new 
cases in 2012 with a defect rate of 11% 2. Until now there are more than 400 people suffering from leprosy in South 
Tangerang and the number is growing every year. 

Along with this, the reaction often occurs in patients who carry Multi Drug Therapy (MDT) and is not uncommon in 
patients with such reactions have an impact on disability, either defect rate of 0, 1 or 2. It is necessary for research 
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on the effects of events reaction to disability in patients with leprosy. The purpose of this study was to determine 
the effect of events reaction to the defective condition at the end of leprosy patients in South Tangerang City in 
2008-2015.

METHOD 

This research was an analytic epidemiologic observational retrospective cohort design in which subjects are 
not followed simultaneously at the beginning of the study as the fixed cohorts, but was observed when starting 
diagnosed / registered as a patient with leprosy until the time of observation or until it was discovered missing from 
the event or observation. The research took place during February to May 2016. The data was taken for 2 months 
in February - March 2016 in the health department and health centers in South Tangerang City. Stage processing, 
analysis and presentation of data was carried out during April-June, 2016.

The study population in this study were all leprosy patients from 25 health centers and registered in the data 
register cohort leprosy South Tangerang City Health Department in January 2008 - December 2015. Inclusion criteria 
were patients diagnosed with leprosy from January 2008 until December 2015 with the observation period or until 
the distortion level II at the end of treatment. Exclusion criteria were patients who had incomplete data. But in 
collecting data, researchers have been checking the completeness of the data and complete the empty or unfilled 
by confirming or asking officers leprosy program both in the health service and in each health center to obtain 
complete data. Minimum sample size required for this study with the power (strength test) 90% is 10 people per 
group category and the total minimum sample size is 20 people. In this research, total sampling was used to make 
the whole population as samples, ie 418 people. The selection process research sample conducted in the following 
manner:

Figure 1.
Sample selection process

The data were analyzed by survival analysis where its outcome was the time to occurrence of the event which is the 
time (days) since the diagnosis of leprosy until the occurrence of disability (event). If the information is uncertain 
about the timing of the event is unknown (lost to follow up) or until the end of the observation period event does 
occur, it is called censored. Estimated survival curves were used in this study is the Kaplan Meier method. Multivariate 
analysis with Cox Regression / Cox Proportional Hazard Model was conducted to determine the relationship 
between variables. This analysis can estimate the hazard ratio (HR), testing the hypothesis of hazard ratios and see 
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confidence intervals (CI). Multivariate analysis performed by backward elimination, where the variables do not add 
information to predict disability leprosy patients based on the incidence of reactions is when the value of p> 0,25, 
removed one by one from the model starts from the p-value of the largest and done repeatedly, until the model is 
obtained the entire independent variables add information to predict disability.

This study has escaped examined through the procedure of conduct of ethics in the Ethics Committee for Research 
and Public Health Service of the Faculty of Public Health, University of Indonesia and was declared feasible and valid 
until 13 April 2017. In this study there is no intervention to the subject of research. Data were collected from medical 
records of a cohort of patients with leprosy in 25 health centers in South Tangerang City. All the data used is kept 
confidential (confidential nature) and is used only for research purposes and scientific publications.

RESULTS 

According to the table 5.1 obtained 39 of 418 leprosy patients (9.33%) disability (event) at the end of treatment and 
379 of 418 patients (90.67%) are not disabled. There are at least 7 variables with one main independent variable and 
6 covariate in this study can be seen in the frequency distribution by category of each variable as follows:

Table 1. 
Patients Frequency Distribution by Category of Variable in 2008-2015

Variables Categories 

Censored Event Total

n=379 (90,67%) n=39 (9,33%) N=418 (100%)

N % N % N %

Sex
Female 153 91,62 14 8,38 167 39,95

Male 226 90,04 25 9,96 251 60,05

Leprosy type
PB 46 100 0 0 46 11,00

MB 333 89,52 39 10,48 372 89,00

Age
Children 50 100 0 0 50 11,96

Adult 329 89,40 39 10,60 368 88,04

Reaction
No 363 92,13 31 7,87 394 92,26

Yes 16 66,67 8 33,33 24 5,74

Cacat reaksi
No 364 92,15 31 7,85 395 94,50

Yes 15 65,22 8 34,78 23 5,50

Final status

RFT 200 90,09 22 9,91 222 53,11

Defaulter 100 94,34 6 5,66 106 25,36

Treatment 79 87,78 11 12,22 90 21,53

Event (disability) occurred slightly more in men (9.96%) than women (8.38%) with the proportion of patients with 
leprosy majority of men - men that is 60.05% of the total patients. As many as 89% of patients with leprosy who 
registered is a group of MB leprosy (multi bacillary) and the rest is pausi bacillary leprosy (PB). Event occurs entirely 
on the type of MB leprosy patients. The majority of leprosy patients are adults over the age of 15 years (88.04%) and 
the event occurs entirely on adult leprosy patients.

A total of 24 patients (5.74%) of 418 patients had a history of reactions during treatment, and 8 of the 24 patients 
(33.33%) experienced an event. There are 5.5% of patients experiencing disability after leprosy reactions and 8 of 
disabled patients such reactions disability until the end of his treatment. More than half of patients with leprosy 
has the status of release from treatment (RFT) and 12.22% of patients who experienced an event are those who are 
still in the process of treatment.
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Patient survival by reactions history

History of reaction is the main independent variable in this study. Based on Table 3 is known that the longer average 
survival time of disability in patients with no history of reaction during treatment was 692 days compared to those 
who have a history of reactions during treatment, ie 418 days. The results of the bivariate analysis values obtained 
hazard ratio of 4.44 with 95% CI: 2.02 to 9.77 and the value of log-rank = 16.54. Thus it is known that in this study the 
survival of patients with leprosy who had no history of reaction during treatment is higher than those who have a 
history of reactions. Patients who have a history of reactions during treatment risky to 4.44 times faster disabilities 
than those who do not have a history of reactions during treatment. These results were also statistically significant 
(p <0.05).

Table 2. 
Survival of leprosy patients by reaction history

Reaction history Mean Surv. Log Rank HR 95% CI P

No 692
16,54 4,44 2,02 – 9,77 0,000

Yes 418

Estimated survival in patients with a history of leprosy by the reaction can be seen in the Kaplan-Meier curve below:

Figure 2. 
Survival probability of leprosy patients by reaction history in 2008 - 2015

DISCUSSION

The effect of reaction to the prognosis of disability in patients with leprosy

Based on the results of the univariate analysis in Table 2, it is known that the group Expose (reaction) one-third of its 
experienced event (disability). Curve Kaplan - Meier survival graph also shows different in both groups. Reinforced 
with multivariate analysis, proved to be a statistically significant reaction to the onset disability at the end of the 
treatment of leprosy patient.

These results are consistent with research conducted by Susanto (2006) in Sukoharjo obtained relationship between 
the reaction with the level disability (p = 0.000). Widarsih (2013) in her study also found a significant association 
between the incidence of reactions both type 1 and type 2 with a disability in patients with leprosy in Blora (p = 
0.000) with a value of RR = 54.33 on the reaction type 1 and RR = 20.67 the reaction type 2. While Rambey (2012) in 
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his research in Lamongan no association remained statistically significant among respondents who experienced a 
reaction to the incidence of disability level 2 on leprosy patients, with p = 0.296 and OR = 1.77 (95% CI : 0.61 to 5.13). 

The effect leprosy type to the prognosis of disability

Multivariate analysis in Table 4 shows that the type of leprosy affects the prognosis of disability in patients with 
leprosy. Patients with type MB 2.13 x 10 ^ 15 times the risk for disability level II is faster than patients type PB. On 
multivariate analysis, the p-value for this variable does not arise because there are empty cells in patients with 
status PB event. Empty cells is caused by no type PB patients who have disabilities. In table 1 we can see that all of 
the patients who experienced an event are patients with type MB. It is necessary to tabulate by finding fischer exact 
value obtained significant values (<0.05). This is likely to cause overestimation on the value of HR.

Based on the symptoms and signs, MB type is heavier than the type PB. Numbness of the peripheral nerves is also 
common in patients with type MB. So that type of MB patients are more likely to be exposed to more severe defects 
than the type PB. Rambey research results (2012) found that the type of MB had 2.7 times the risk for disability 
level 2 compared to the type PB. Correspondingly, Susanto (2006) found in his research that there is a significant 
relationship between the types of disease to the level disability in patients with leprosy in which the MB type at 
greater risk for disability than the type PB.

The effect of treatment final status to prognosis of disability

In this study, there were 21.53% of patients were still in the process of MDT treatment (Table 1). Multivariate analysis 
final model in Table 4 found that patients who still perform the treatment process at risk 3.34 times faster for 
developing disability level II with 95% CI: 1.48 to 7.49. Patients in this group are the majority of those registered in 
mid-2015 until the end of 2015. While the data collection process conducted by researchers only until March 2016 
so that their status is still in the process of MDT. So it would be nice if these patients continued treatment until 
completion so the risk of defects can be reduced.

Patients who can complete a treatment as it should (release from treatment / RFT) is 6-9 months for patients 
with type PB and 12-18 months in patients with type MB will be highly controlled conditions of disease and the 
development of recovery than those who did not complete (defaulter). Thus, if an accident happens to the patient 
and potentially causing defect then it will be immediately recognized and prevented by the officer. In addition, 
patients with long exposure with MDT services will gain more knowledge and counseling on the prevention of 
premature disability and how to fix it at home.

The effect of age on the prognosis of disability in patients with leprosy

At the end of the modeling results of multivariate analysis in Table 5:13 found that the age of the patient influence 
on the prognosis of disability in patients with leprosy. Adult patients have a risk of 1.58 x 10 ^ 14 times faster for 
developing level II defects than children. This result is statistically significant seen from the fischer exact test with p 
<0.05. In patients aged less than 15 years of no disability at all level II at the end of treatment. This happens because 
the dominant type of leprosy patients suffered by children is type PB.

The occurrence of disability in patients with leprosy can be influenced by the patient’s age. The older patients 
were increasingly at risk of disability due to activities that are also many kinds of work wide - range. In addition, 
the leprosy patients who tend to numb would be very easy to get hurt without them knowing it, and decrease the 
various functions of the organ systems of the body including the nervous system at an older age will slow the 
healing process and facilitate the older age group fell into a worse condition with diseases that tend is progressive 
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and irreversible. Sutanto (2006) states that there is a significant relationship between age and level of disability. 
The older the age, the higher the severity of the disability. Rambey study (2012) found that age had a statistically 
significant relationship with the occurrence of defect level 2 where every additional 1-year age of the respondents 
there is an increased risk of disability rate 2 of 1.04 times.

Tabel 3. 
Final Model (fit)

Variables Β SE Z P HR 95% CI (HR)

Reaction 0,887 0,438 2,02 0,043 2,43 1,028 – 5,741

Type 35,296 2,13e+15

Final Status 

Release From Treatment (RFT) 1

Defaulter -0,62 0,49 -1,27 0,203 0,53 0,205 – 1,399

Treatment 1,19 0,41 2,89 0,004 3,29 1,468 – 7,392

Age 36, 88 9,49e+07 0,00 1,000 1,04e+16 -

CONCLUSION 

The reaction proved to be statistically significant effect on defective condition of the patients during the treatment 
process after controlling for variables of type of leprosy, disability initial conditions, the final status and the 
age category with a HR of 2.43 (95% CI: 1.04 to 5.79). After this study and other studies have shown a significant 
relationship between the incidence of reaction to the prognosis of disability in patients with leprosy, the need for 
special services to the lepers potential for reaction (type MB) by providing counseling by a psychologist or monitor 
the patient’s condition every coming take medications. Sufficiently high rates of patient defaulter since the year 
2008 - 2015 (25.36%) could be a reference to a more intensive drive and control patients to always seek treatment 
and complete the MDT program regularly and on time.
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One of the most developed cities nowadays is Jakarta. Jakarta as the capital city of the Republic of Indonesia is 
a metropolitan region with a population of more than 9.9 million people (BPS, 2013). One of the environmental 
impacts is noise problem. The problem in urban areas is an urgent matter because it has direct impact on 
health of inhabitants. Motor vehicles are major sources of noise (Doelle, 1993). This study was conducted in 
August 2013 to August 2015 in the heart of the city, especially along Sudirman-Thamrin road, of Jakarta. The area 
chosen not only it is a major area, but also it has concentrations of offices, housing, green areas and industrial 
activities. This area is the central business in Jakarta. According to the noise measurement result, Semanggi 
areas is the highest level of ambient noise with the range of 64.3–72.8 dB (A), while in Istana Negara (National 
Palace) with 52-56.3 dB(A), Bundaran HI 61.4-66.1 dB(A), and Patung Pemuda 53.8-66.4 dB(A). Values that have 
passed the standard noise level for residential areas, based on the Regulation of the Indonesian Minister of 
Environment (1996), which amounted to 55 dB (A). Noise beyond normal limits can cause a psychiatric disorder 
(Sagitawaty et al, 2004). Noise may also cause neurological damage (Wardhana, 2001). The objectives of this 
study is to know the influence of the noise level generated by motor vehicles for human health. A study of 
human activity along the Sudirman-Thamrin Area, done by collecting data through interviews and distributing 
questionnaires. Respondents in this study is the public transport drivers, public transport users, users of 
private vehicles, pedestrians, bikers, police and security officers. Based on the results of the study, of the 200 
respondents surveyed, 21% feel disturbed by noise. According to the respondents who feel disturbed by noise, 
61.9% of respondents said that the noise that occurs quite annoying and they say that this type of disturbing 
sound occurs continuously. The disorder is convenience (33.3%), communication (31%), concentration (26.2%), 
activity and disruption to the ears (both 4.7%). This research may be continued with building a model of noise 
control by observing the extent of green open spaces and the amount of mass transportation, to reduce noise 
levels received by humans. Jakarta government is expected to set a policy about the restrictions a number of 
vehicles that pass through Sudirman-Thamrin area.

Keywords: Jakarta, effect of transportation noise, health.

INTRODUCTION 

Motor vehicles are major sources of noise (Doelle, 1993). Causes noisy among others came from the hooter when 
vehicles want to precede or ask the road, when the traffic lights are not functioning, mechanical friction between the 
tire with the road during emergency braking and high speed and exhaust noise due to compression of the gas pedal 
excessively or exhaust imitation. Other causes include at the time of crash among vehicles, as well as the frequency 
of vehicle mobility, both in quantity and speed (Ikron, 2007). According to Satriyo (2008), the overall noise level in 
the city of Jakarta is very high. For example, the noise in the Semanggi area measured to 68.7 - 69.5 dB (A). Another 
measurement (Martono et al., 2004) stated at the Sudirman areas, it demonstrates the value of 66.95 - 71.28 dB (A). 
Values that have passed the standard noise level for residential areas, based on the Regulation of the Indonesian 
Minister of Environment (1996), which amounted to 55 dB (A). The quality standard is used for residential areas, 
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because until now there is no noise quality standard for urban areas. While the quality standard for office area is 70 
dB (A). Noise is a variety of sound. It means any unwanted sound. Noise pollution affects both heath and behavior. 
According to the noise measurement result, Semanggi areas is the highest level of ambient noise in Sudirman street 
with the range of 64.3 dB (A) – 72.8 dB (A). And the area with the lowest noise level is around Istana Negara (National 
Palace) with 52 dB(A) – 56.3 dB(A). Therefore, the objective of this study is make a study of knowledge, attitudes and 
behavior of society as a social environment, the urban transport volume the built environment, and open green 
space as a natural environment.

METHOD 

This study used a technique nonprobability convenience sampling, ie sampling technique that does not use the 
selection procedure. This technique is based on the personal judgment of researchers, rather than the opportunity 
to choose which elements of the sample. Through convenience sampling technique, the sample of respondents 
was obtained by chance (convenien). Respondents were selected because they are in the right place or time. This 
technique is a sampling of the most cost and time-saving (Malhotra, 2004). 

RESULTS 

In more detail, Respondents in this study is the public transport drivers, public transport users, users of private 
vehicles, pedestrians, bikers, police and security officers. 

Figure 1.  
Respondents

Source: data processed (2015)

In Table 1 illustrated that 21% respondent who is in the study area was disturbed by the noise at Jalan Sudirman. 
According to the respondents who feel disturbed by noise, 61.9% of respondents said that the noise in Jalan Sudirman 
quite noisy and they stated that the kinds of sounds that interrupt occurs continuously.
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Table 1. 
Noise according to respondents

Noise Frequency (person) Percentage (%)

Disturbed by the noise:

Yes 42 21

No 158 79

Amount 200 100

Noise in Sudirman Area:

Noisy 26 61.9

Not noisy 16 38.1

Amount 42 100

The most disturbing type of sound

noisy constantly 26 61.9

noisy moment 6 14.3

Others, no idea, no noisy 10 23.8

Amount 42 100
Source: data processed (2015)

Based on Table 2, that most perceived interference by the respondent is a disorder of comfort, as many as 14 
respondents (33.3%). Furthermore then communication disorders as many as 13 respondents (31%) and concentration 
problems as much as 11 respondents (26.1%).

Table 2. 
Noise nuisance experienced by respondents

Noise Frequency (person) Percentage (%)

Disturbed by the noise:

Yes 42 21

No 158 79

Amount 200 100

Noise in Sudirman Area:

Noisy 26 61.9

Not noisy 16 38.1

Amount 42 100

The most disturbing type of sound

noisy constantly 26 61.9

noisy moment 6 14.3

Others, no idea, no noisy 10 23.8

Amount 42 100
Source: data processed (2015)

DISCUSSION

In line with the research Clark (2007), that the health impacts that arise include comfort disorders, hypertension, 
stress, sleep disorders and health psychology. Another study conducted by Olayinka (2013), where by using methods 
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that are sourced from the Committee on Environmental and Health (CEOH) WHO and the Housing and Urban 
Development in Nigeria, it is believed that noise can cause low levels of comfort. Research conducted by Patil 
et al (2011), states that in addition to the socio-economic, noise can also cause headaches, lack of concentration 
(nervous), until the hearing. Roestam (2004) says that workplace noise can have serious effect of the disruption 
of communication between workers. Communication disorders are usually caused masking effect, which sounds 
covering clear hearing or speech intelligibility disorders. Communication talks must be done by shouting. This 
disorder can lead to disruption of the work, to the possibility of error because they do not hear the signal or alarm, 
especially for new workers. Disruption of this communication can indirectly endanger the safety of workers. Based 
on the results of research in Jakarta, comfort and communication disorders have the same percentage, and only a 
few respondents who felt that noise can cause disturbance to the ears. According to Tambunan (2005), the noise can 
cause auditory effects are pretty much type as the severity of that range are temporary and can be cured / cured by 
itself (temporary threshold shift or TTS) to permanent (permanent threshold shift or PTS). 

CONCLUSION 

Based on the results of the study, of the 200 respondents surveyed, 21% feel disturbed by noise. According to the 
respondents who feel disturbed by noise, 61.9% of respondents said that the noise that occurs quite annoying and 
they say that this type of disturbing sound occurs continuously. The disorder is convenience (33.3%), communication 
(31%), concentration (26.2%), activity and disruption to the ears (both 4.7%).  Research on the public to be extended, 
not only in the Sudirman area, but also in other areas nearby. This research may be continued to build a model 
of noise control by observing the extent of green open spaces and the amount of mass transportation. Jakarta 
government is expected to make a policy about the restrictions the number of vehicles that pass through Sudirman 
street.
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The Maternal mortality rate in Indonesia is still the highest in the Asian countries. One of the reasons is 
due to prolong labor that is influenced by anxiety and fear of mother during labor. Anxiety and pain is very 
connected and influence its other. Due to anxiety mother feel more pain and it will disturb the labor process. 
Increasing catecholamine hormone will disturb the uterine contraction that will be increase the stimulation 
of respiratory an decrease the CO2 in mother and fetal. This will make the fetal oxygenation decrease and 
baby will in danger. This in turn will influence the wellness of mother and fetal. The aim of this study is to 
identify the effectiveness of Pain Digital Acupressure (PDA) to reduce labor  pain and the length of second 
stage during labor. The design is a quasi experimental study, that involve 76 women during normal labor 9 38 
women in the intervention group and 38 other women in the control group) .The result shown that there was 
a significant different of the labor pain scale after using the PDA in the first 30 minutes, second 30 minutes 
and the third 30 minutes dusing latent stage labor with p values of 0.000 different with pain scale before using 
PDA. The most effective of using PDA was the first 30 minutes which decreased   1.79. Using of PDA also made 
faster the length of second stage of labor  ( Intervention group: 14.36 minutes and control groups were 22.50 
minutes, and the significancy was p=0.00) . It is strongly recommended for women during labor using PDA to 
influence the labor pain and the length of labor that in turn will reduce the mortality and morbidity of mother 
and child. 

Keywords: Pain Digital Acupressure; labor pain

INTRODUCTION 

The maternal mortality rate as the health indicator remains high in Indonesia, in 2007 was 228 /100 000 of birth life. 
Eventhough that IMR decreased if we compare on 2002, but that figure is the highest among Asean countries (SDKI, 
2007). The reason of the high IMR mostly due to hemmoragic, eclampsia, post partum complications, abortion, 
prolong labor or distosia, embolism, and others (SDKI, 2007). The most cases are due to pro long labor or distosia, 
that happen during labor with anxious and fear of the mothers. Fear and anxiousness make negative effect to the 
labor process as it has been reported by Sercekus and Okumus (2009) in their research study. They founded that 
among 19 labor of fear and anxious mothers then nine of them have been operated. Anxious as a predictor of the 
pain during labor process that will influence of the mothers and babies’ wellness (Lang,et-al, 2006). In another 
hand pain during labor will make mothers anxious and fear of the labor, so there is a sircle that involve stress, fear, 
anxious and pain during labor process. Increasing the cathecolamine and glucosteroid due to anxious situation 
will influence the reducing uterine muscle contraction that in turn will make the labor process disturbance and pro 
long labor. I another hand contraction of course induce pain during labor that will stimuli the respiration so that 
the CO2 in the blood reduced. This situation influences the oxygenation of mother and her baby that make fetoes in 
the danger condition due to hypoxia (Sercekus dan Okumus, 2009). Pain also make non-coordinate uterine muscle 
contraction, so that the labor process longer, and this is danger for mother and baby (Mander, 2003).

The nursing intervention in order to reduce the pain are using medicine or without medicine. Patients usually 
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prefer without medicine because it would not harm the baby as well as mother (Smith, 2011). The nursing care is 
more support mother to manage pain by their own ( self care). One of the pain management without medication 
is to activate perifer sensory reseptors such as touching, massage, reflexology, accupunture, aromatherapy, trans-
cutaneus electrical stimulation (TENS), water immersion dan intradermal injection of sterile water (Habanananda,
2004). Some research studies have been done about acupressure to reduce pain during labor. Accupresure is an 
action to reduce pain by pressing or massaging in a certain points by using finger pressing. Acupressure therapy can 
by use to relaxing the muscle, improving blood circulation, reducing the pain and increasing the life energy  power in 
the man body (qi) in order to increase wellness  (Wong, 2011). Accupressure also can increase the blood circulation, 
the yin and yang balancing and increase the neuro transmitter that in turn will improve the normal function of the 
body and wellness (Tournaire dan Yonneau, 2007). By massaging with fingers in the mothers body during labor, it 
will need more time to do and doing by a qualified staff. Research that has been done by Hjelmstedt, et al (2010) 
about using acupressure in India found that the pain during labor reduce intensity in the intervention group after 
treatment with accupesure and it was significant different with control group who is using standard intervention (p < 
0.001).  Similar research study has been reported by Lee, Chang dan Kang (2004) in China about effect of pressure in 
the point SP6 on the pain during labor and length of the labor process. The result shown that there was a significant 
different in intensity of pain before and after intervention ( p=0.012), 30 minutes after intervention (p=0.021) and 
60 minutes after intervention (p=0.012). The length of the labor process is quicker in the acupressure group than 
control group (p=0.006).

Even though there are some evidences that acupressure have positive effects in reducing the pain during labor, 
but in the clinic this intervention is not used. The most reason is due to the time and staff constrain. Only a few of 
the staff have been trained in acupressure technique compare with total patients ( Heni , 2012).  It was concluded 
that to fulfill the need of staff that qualified in acupressure to reduce the labor pain it needs to develop a nursing 
intervention with special instrument that can be operated by mothers’ themselves. The preliminary study using 
a qualitative method by Heni (2012) shows that women during labor feel fear and anxious of labor pain before 
delivery. They need help to deal with the labor pain, they need information how to reduce the labor pain even 
they have to do it by themselves. Based on those reasons, research proposed this study in developing the Pain 
Digital Acupressure (PDA) to reduce the labor pain. The patients or family can use the PDA by themselves when 
the contraction came, as it said by nursing theorist Dorothea Orem, she said that the aim of nursing care is to help 
patient to fulfill their need by themselves (self care) . Orem recommended that nurses work for clients so that they 
can help themselves (Tomey and Alligood, 2006). The PDA that has been developed is a self management, non 
invasive, and not disturb the labor process, easy to use, and hopefully can reduce the labor pain so that the comfort 
of the patients can achieve by self-management, non-invasive, and give patient a comfort  including ‘relief’, ‘ease’ 
and‘transedence’ (Kolcaba, 2003).

The aim of this study is to develop nursing intervention ‘Pain Digital Acupressure (PDA)’ and measure the effectiveness 
of PDA in reducing the labor pain.  With PDA as a new technology can help women to reduce labor pain that in turn 
will solve their health problem. The objectives are  1) identify the suitable PDA with the bio electro principles. 
2). Identify the suitable PDA with acupressure principles. 3) Identify the influence of PDA to the uterine muscle 
contraction and the length of labor process in the deers. 4) Identify the effect of PDA to the labor pain during first 
stage of labor and the length of second stage of labor.

STUDY LITERATURE

Understanding of the labor process

Labor is a process to deliver a baby, placenta from uterine through labor way (Murray and Kinney, 2007:Reeder, 
Martin, Griffin, 2011).
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Factors that influence the labor process:
• Power includes uterine muscle contraction and the power of mother to pull out the baby.
• Passanger include the fetous or baby with their position, the size, and the placenta insertion.
• Passageway  including  the  size  and  shape  of  the  mothers  buttock,  and  the capability of muscle  to make 

space for baby to be delivered. .
• Psyche is a psychological situation of mother. Increasing cathecolamine hormone due to anxiousness and 

fear will be disturb contraction and blood distribution to the placenta (Murray dan Kinney, 2007; Murray dan 
Huelsmann, 2009).

The stages of labor according to Murray dan Kinney, (2007); Reeder, Martin, Griffin, (2011) including:
• Stage I. begin from starting the uterine contraction until full cervical dilatation. The length of the labor process in 

this stage is different between the first delivered women (primiparous) and the multy parous. In the premi parous 
women around 8-10 hours, while in the multi parous women 6-7 hours.  Stage one in the labor stage differ in to 
three phases:
 » Latent;  from the cervical dilation  1-3 cm , in the premiparous women are 6-8 hours, while in the multi parous 

women around 3-5 hours. 
 » Active: with the cervic dilatation of 4-7 cm , in the premi parous 4-6 hours, multi parous 2-4 hours with the 

intensity of muscle contraction moderate to strong.
 » Transition; cervical dilatation 8-10 cm (or complete), high intensity of contraction , maximum 3 hours length in 

the premi parous.
• Stage 2. started from full cervical dilatation until delivery of baby. Primi parous around 30 minutes until 2 hours, 

multi parous 5-30 minutes.
• Stage 3. start from delivery of baby until delivery of placentae , average length is 5-10 minutes.
• Stage 4. is the end of labor stage around 1-2 hours after those process. (Murray dan Kinney, 2007: Reeder, Martin, 

Griffin, 2011).

Nursing intervention to reduce labor pain without medication

People like this intervention because this is cheap, effectiv to reduce pain and non- invasive. This methods consist of 
relaxation technique, stimulation of skin, hydrotherapy, and mental / psychological stimulation. One of the effectif 
skin stimulation during labor to reduce the pain is massage in a certain point ; this technique called acupressure 
(Smith, 2011;Tournaire and Yonneau, 2007). Acupresure is pressure in the points to make better regularly, that will 
stimuli the body to improve the body function naturally by using finger pressure. When the points of acupressure 
is stimulated then the muscle will relax, and the blood circulation will increase, and in turn will increase the energy 
power (Qi) than will help body fuction getting well  (Wong, 2011; Alamsyah, 2011). 

Point areas of acupressure during labor process:
• Point Cien Cing (Jianjing) . The Point is in the shoulder straight under the ear, between two muscles or between 

neck scallop (cervical 7) and on the upper area of armth; these points will stimuli the uterine contraction.
• Point BL 32 (Ce Liao). Area of point is 0.8 cm or I finger to the second end of back bone ; this point is for local 

anaesthesis.
• Point LI 4 (He Kuk).  Point of area is between the tumb and fore finger ( first and second  meta carpal bone). This 

point is used to intensify the contraction. This method can be used during second stage of the labor process, also 
when mother feels tired to push during delivery.

• Point SP 6 (Sanyinjiao).   The point of area is 3 cm or four finger on the inner middle feet , tibia bone or inner side 
of tibia bone. This point is used to help servical dilatation . Between four points the point LI4 and Sp6 are usefull 
to release the endorphine hormone (Saputra dan Sudirman, 2009).
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Figure 1.
Point of areas for labor pain

Resource: Wong, 2011; Alamsyah, 2010

METHOD 

This research produce an instrument that called Pain Digital Acupressure (PDA) that will be use in the women during 
labor process. Before it use to the person, this PDA is using to the deer during labor process to make sure that PDA 
will not damage the baby and disturb the labor process.  Then PDA was applied in the sample group of women 
during normal labor. The design is a quasi-experimental pre-posttest with control group.

Research  Road Map

• Stage one consist of two activities:
 » Preparation stage to develop the Pain Digital Acupresure
 » Develop the instrument in the technical laboratory.

• Stage two is using the PDA in the deer during labor process. It measures the uterine contraction and the length 
of labor process.

• Stage three  is used the PDA to measure the level of pain labor in the mothers during labor process and the length 
of socond stage labor.

Sample and sampling

In the deer laboratory reasearcher used three labor lamp as intervention group and three other of labor lamb as 
control group. The three lambs are followed the labor process with the PDA in the point to reduce pain and also 
the contraction are measured by using the contraction grafth and the foetal heart rate. Another three lambs are 
measured the contraction and foetal heart rate without PDA. In the clinical setting, sample were 76 women during 
normal labor. 38 women were involved in the intervention group ( apply the PDA) and 38 other women were involved 
in the control group (without PDA).

RESULTS AND DISCUSSION

The result of the first stage : Development of PDA
1 

 

 

Figure 1.1: Point Cien Cing (Jianjing Figure 1.2: Point BL 32 

Figure 1.3: Point LI 4 (He Kuk) Figure 1.4: Point SP 6 (Sanyinjiao) 
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It started by implement the principles of electro medical as shown in the diagram below:

Figure 2. Bloc Diagram Pain Digital Acupressure (PDA)

The result in the deer laboratory

The PDA is used in the lamb during labor process , the activity includes:
1.   Identify the points (Ming and Meng) in the lumbal bones no 2 and 3 for PDA pad.
2.   Identify the position of fundal Uterine and the foetal heart rate.
3.   Cutting the hair in the points area for PDA pad.
4.   Identify the symptoms of lamb that in the labor stage  for example restless, red vagina , mucous etc. 
5.   Put on the PDA in place every 30 minutes during contraction and after 60 minutes, until the baby deliver.
6.   Measurement was using CTG (contraction graph ) to measure the contraction and foetal heart rate:

Tabel 1. The frequency distribution of foetal heart rate and contraction of the lamb (n : 6 lambs)

The tabel above shown that the using of PDA in the lamb during labor process is not disturb the labor process, that 
shown that FHR was normal 140/minutes and the contraction is normal , regular and strong. The lamb was normal 
delivery and more quicker that usually ( 5 minutes and 30 seconds, while normally around 30 minutes). This result 
of study is similar as the result study by Lee Chang Kang (2004) that shown acupressure is benefit to make quicker 
the labor process and decrease the labor pain. The results of the third stage were measured amongs women during 
normal labor. During the labor proses of the respondens ( women during normal labor) were divided in to two 
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groups ( intervention and control group) the result as shown follow: 

Tabel 2. Respondents’ characterictics

Based on  table 2, it is shown that the mean of  the respondens’s age are 27.34 years in the intervention group and 
27.34 in the control group. There is no significant different between both group ( p= 0.319) this means that both 
group are homogen . While in the gestational age in the intervention group are 39.24 weeks , in the control group 
were 39.03 weeks, there is no significant different between both group ( p=0.728) and both group are homogen. The 
similar situation were also happen in the pregnancy status in both groups, the dominant pregnancy status were the 
multipara women (52,6%) and there was no significant different between intervention and control group ( p= 0.728). 
The other variables like education (p:0.805); occupation (p=0,244); religion (p: 0.244) were no significant different or 
homogen between intervention and control group. 

Table 3. The dependency test of labor pain level before and after using the PDA in the intervention Group in the 
three times intervention  (n: 38)
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By using a mann whitney measurement (2-tailed), the result shown the significancy was  0,00 (α < 0,05) in the 
three times interventions, so that it was concluded that the null hypothesis was rejected, and there is a significant 
different of the delta labor pain intensity before using PDA and after using PDA between intervention group and 
control group. Beside those results, researcher also looked at the different of the length of labor process especially 
during 2nd stage of labor process from full servical effacement (10 cm) until baby was delivered. The result shown 
as follow:

Tabel 4. The differentiation of the length of labor process between intervention group and control group  (N= 76)

Based on tabel 4, it is shown that the mean of the length 2nd stage labor process  in the intervention group were 14 
minutes, while in the control group were 22 minutes, the significancy value was 0.00. it is concluded that there is a 
significant different of the length 2 nd stage labor process between both group, and the intervention that using PDA 
instrument more faster than the control group without PDA. The result of this study is similar with the studies that 
have been done by  Hamidzadeh (2012); Kashanian and  Sahali (2009) that found in their studies about intervention 
with manual accupresure. The result shown that the length of active phase and 2 nd stage in the labor process were 
more shorter in the intervention group difference with the control group. 

CONCLUSION 

The  Pain Digital Accupresure has been developed that compatible with the acupressure principles as well as electro 
magnetic principles. PDA type A (square wave; 30 Hz frequency; amplitude 0.8 and volume 2) is the most suitable 
PDA that will be used for the next step of research study. In the pilot study at the deer laboratory for lambs during 
labor shows that PDA is not disturb the labor process as well as the foetal heart rate, but PDA was identified  can 
make quicker the length of labor process in the deer. The PDA that has used by women during normal labor gave a 
positive results namely: reducing  the labor pain level and intensity during labor process; and the PDA also reduced 
the length of the labor stage. It is recommended for women during labor to use the PDA instrument that can be 
operated by themselves and the PDA instrument will be more developed through factory which is more attractive 
and easier to use.
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A nursing intervention model to increase the level of pulmonary TB clients’ self care independence has been 
developed. This study aimed to determine the effectiveness of community health workers’ empowerment. The 
study design was quasi-experiment with nonequivalent groups. Sample size was 108 pulmonary tuberculosis 
clients represented 54 clients of control group and 54 clients of intervention group. The clients were selected 
by purposive sampling, that were clients with smear positive who were undergoing pulmonary tuberculosis 
treatment.  TB clients were visited twice a week by community health workers. Research showed that the model 
is effective for improving pulmonary tuberculosis clients’ level of self care independence. Result of linier 
regression analysis showed there were  strong association of the model to clients’ knowledge level (r=0.685);  
to clients’ appraisal to community community health workers (r=0.258); and client’s level of independence in 
caring for themselves (r=0.725). They increased 5.611 point, 9.444 points and 5.611 points after intervention.  
This model is recommended to implement by nurses in the community as referral to empower community 
health workers, family and pulmonary TB clients. The level of self care independence among pulmonary 
tuberculosis clients can be improved by providing community health workers visitation.

Keywords: Empowerment ; Self care; pulmonary tuberculosis; Nursing care; Community health workers

INTRODUCTION 

The pulmonary tuberculosis (TB) remains a public health burden worldwide. TB cases continue to rise, in 2012 
recorded 8.6 million people with TB and 1.3 million people died from TB (WHO, 2013). The addition of new cases of 
pulmonary tuberculosis identified each year up to 9 million new cases in 2011 (WHO, 1994; Mitter & Schieffelbein, 
1998; WHO, 2011).

The prevalence of TB in the world reached 9.4 million people with the proportion of 85% in Asia and Africa (Depkes 
RI, 2002). The prevalence of TB in Indonesia at 2010 reached 690.000 cases (Global Report, 2011). Based on the 
personal interview with vice supervisor on TB Program at Depok Health Office Authority, the incidence of TB in 
Depok was about 52,63% with a prevalence of between 2%. This suggests that pulmonary TB is a public health 
problem that needs serious attention for its control.

The pulmonary TB resulted in a wide variety of problems, one of them is death. In 2010, deaths from pulmonary TB 
has reached 1,4 million of deaths per year (WHO, 2011). Another problem that resulted by pulmonary TB was the TB 
clients lost their mean of work time. The results are the income was decrease around 20-30% and if the member of 
family die, the loss of income will happen until 15 years. Stigma against pulmonary TB clients also causes social and 
psychological problems in addition to the economic impact. Stigma also may cause psychological problems that 
result in psychosomatic illnesses such as depression, high blood pressure and gastritis. Unresolved stigma can lead 
to the client preference for not proceed Tuberculosis treatment. It may result drug resistance TB (MDR TB).

MDR-TB can be caused by various factors such as healthcare providers, treatment factors, client factors and factors 
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of pulmonary tuberculosis control programs. Data from basic health survey (2013) showed the non-compliance rate 
of TB clients in having the treatment is 19.3% due to access to health services. The health education with individual 
approach has not been yet provided so the pulmonary TB clients decided to choose their own way to cure their 
illness. Other factors are identified as the cause of the failure of the client to complete the pulmonary TB treatment 
are the length of the distance to reach health care and health care facilities, sex, lack of information received by 
the client and the poor quality of communication between clients and health workers (Comolet, Rakotomalala & 
Rajoarion, 1998).

Independence of care among pulmonary tuberculosis clients was becomes important things in successful medication 
and TB treatment program. Clients’ independence of care was defined as clients’ confidence to be able to finish 
the treatment program and adhere to the medication. Besides the medication adherence, TB clients need to be  
independence in fulfilling their basic needs especially nutrition needs, rest/sleep and activity/physical exercises. 
The efforts of TB clients to overcome the side effects of medication and the efforts of protection and prevention of 
spreading the TB also showed the independence in self care. Based on Orem`s theory, independence level of clients 
was measured by wholly compensatory system, partly compensatory system and supportive educative (Tomey & 
Alligood, 2006). It is showed that pulmonary TB clients in community need supportive educative to reach the self 
care independencies. 

The previous study conducted by the researcher showed that 65,2% community health workers have low level 
of knowledge about pulmonary TB; 43,5% community health workers have poor attitude to TB clients and 47,8% 
community health workers have poor skills of TB treatment. Therefore the involvement of nurses to train community 
health workers in controlling and treating the pulmonary TB are needed to be held periodically. Besides the 
involvement of nurses and community health workers, the involvement of family were needed to increase the 
client`s submissiveness to finish their treatment (Nursasi, 2000). 

The effort of empowerment TB clients, family and society in curing and treating TB need to be done. It lead the 
researcher to develop a model that empower community (community health workers and family). It is expected that 
community health worker and family able to motivate TB clients to increase their self care independence. Nurses 
gave health training related to TB treatment to community health workers who will visit TB clients.  Next, community 
health workers accompany the family while providing care to TB clients. This study aimed to determine the 
effectiveness of community health workers’ empowerment to enhance self care independence among pulmonary 
tuberculosis clients in Depok. 

METHOD 

Design applied was a quasi-experimental design with pre-test and post-test using control groups. Respondents 
differentiated into two groups, the intervention group and the comparison group which was not receive the 
intervention and referred to the control group. Independent variable (community health workers, family and 
clients) were manipulated by the administration of TB treatment/intervention, then the effects were measured to 
determine the outcome of the treatment on the dependent variable (score of TB clients` independence).

The target population is the entire client pulmonary TB who are in the target area of health centers in Depok. The 
sample size are 54 in the intervention group and 54 in the control group. The intervention group received treatment 
within 10 weeks and then the TB clients scores of independence will be measured at 12th week. Sampling strategy 
using purposive sampling which is selecting sample based on the purpose of the study. Application of ethics in 
this study include aspects of beneficence and maleficence, respect for human dignity, justice and confidentiality. 
Researchers get the ethics certification from Research Ethics Committee of the Faculty of Nursing, University of 
Indonesia.
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RESULTS AND DISCUSSION

The characteristic of pulmonary TB client’s age in intervention group and control group of this study are presented 
in Table 1. 

Table 1. 
Characteristics of Pulmonary TB Client`s Age at July 2014 (n=108)

Groups Mean Median SD Min-Max  Normality Test* p value**

Intervention 34,2 35,0 9,9 20 – 59 0,957

0,116Control 37,4 37,5 10,5 20 – 65 0,979

Total 35,8 35,4 10,4 20 – 65 

The results of interval estimation showed that in 95% confidence level is believed that the age of pulmonary TB 
clients in Depok between 20 to 65 years. Statistical test showed that there was no difference between the two 
groups,  p = 0.116 (p value> 0.05). It means that these two groups are homogeneous based on age.

Table 2. 
Characteristics of education level, sex, marital status and employment of TB clients in July  2014 (n=108)

Variable
Intervention Group Control Group Total

p value
N % N % N %

Education

Elementary School 13 24.1 15 27.8 28 25.93

Junior High School 19 35.2 14 25.9 33 30.56 0.272

Senior High School 22 40.7 22 40.7 44 40.74

Academy/University 0 0 3  5.6   3 2.78

Sex

Male 37 68.5 35 64.8 72 66.7 0.838

Female 17 31.5 19 35.2 36 33.3

Marital Status

Married 37 31.5 43 79.6 80 74.1 0.272

Single 17 68.5 11 20.4 28 25.9

Employment

Working 35 64.8 31 57.4 66 61.11 0.554

Not working 19 35.2 23 42.6 42 38.89

The results of chi-square test on the characteristics of the respondents by sex, marital status, employment showed 
no differences between the intervention group and the control group with p value > 0.05. The results of the study 
showed equivalence between the characteristics of the control and intervention groups so that the characteristics 
of the client do not become a confounding in the success of intervention given. Picture of changes in the client’s 
knowledge about the treatment of pulmonary tuberculosis before and after intervention in intervention and control 
groups are presented in Table 3.
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Table 3. 
Changes in pulmonary TB client knowledge in the intervention group and the control group before and after 

intervention in July 2014 (n=54)

Category
Before After

P value*
Mean SD Minimum-

Maksimum Mean SD Minimum-
maksimum

Intervention Group

Knowledge 52.6 12.1 26-77 92.5 4.1 87.1-100 0.000

Knowledge about definition of pulmonary TB 33.3 41.0 0-100 92.6 17.9 50-100 0.000

Knowledge about causation of pulmonary TB 57.4 35.5 0-100 93.5 16.9 50-100 0.000

Knowledge about sign and symptoms of 
pulmonary TB

67.9 27.0 0-100 94.7 10.6 66.7-100 0.000

Knowledge about infection of pulmonary TB 62.9 29.8 0-100 94.9 11.3 50-100 0.000

Knowledge about prevention of pulmonary TB 51.8 26.4 0-100 94.4 12.5 66.7-100 0.000

Knowledge about medication and medication`s 
side-effect of pulmonary TB

45.3 16.4 0-93 90.3 7.9 71.4-100 0.000

Control Group

Pengetahuan 67.1 14.3 12.9 – 90.3 74..4 13.1 32.3 – 93.5 0.007

Knowledge about definition of pulmonary TB 42.6 40.5 0 – 100  48.2 42.3 0 – 100 0.469

Knowledge about causation of pulmonary TB 50.9 26.6 0 – 100 58.3 27.1 0 – 100 0.175

Knowledge about sign and symptoms of 
pulmonary TB

76.8 20.0 16.7 – 100 81.8 15.3 33.3 – 100 0.116

Knowledge about infection of pulmonary TB 77.3 28.4 0 – 100 81.9 27.65 0 – 100 0.399

Knowledge about prevention of pulmonary TB 83.9 24.8 0 – 100 89.4 23.19 0 – 100 0.175

Knowledge about medication and medication`s 
side-effect of pulmonary TB

62.2 20.4 0 – 92.8 71.9 20.0 21.43 – 100 0.033

Statistical analysis showed a significant difference between knowledge before the intervention and after the 
intervention in the intervention group with p = 0.000 (p <0.05). This showed that mentoring for pulmonary TB by 
family, community health workers and nurses can motivate the client to understand the disease process and the 
treatment. Loriana, Thaha, Ramdan (2012) describe that counseling has significant effect to TB client’s knowledge 
in intervention group. In addition to counseling intervention, researcher using printed media (module) to provide 
intervention as the way to improve respondents’ knowledge of TB client. Increasing of TB client`s knowledge has 
been contributed to improve the client’s adherence in self care.

With improvement of understanding about TB infection, client was expected to not feel left out, marginalized and 
capable to prevent transmission to surrounding environment. Improvement of knowledge about side effect prevent 
client to terminate the medication by theirself. Improvement of knowledge about TB also contributed to decline 
the stigma that receive by the client. This is consistent with research by Gebremariam, Bjune, Frich (2010) who 
also stated that the information to society about TB can reduce the stigma to TB & HIV client. Picture of changes 
in the client’s perception of the family, health community health workers and nurses ability before and after the 
intervention in the intervention and control groups are presented in Table 4. 
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Table 4. 
Changes in the client’s perception of the family, health community health workers and nurses ability before and 

after the intervention in the intervention and control groups in July 2014 (n=54)

Category
Before After

P value*
Mean SD Minimum-

Maksimum Mean SD Minimum-
maksimum

Intervention Group

Clients` Perception

Clients` perception of family ability 71.1 12.5 44.4-100 79.9 12.7 60-100 0.001

Clients` perception of health community health 
workers ability

64.5 30.4 0-100 77.8 18.6 0-100 0.020

Clients` perception of nurses ability 79.1 16.6 53.3-100 85.7 14.5 60-100 0.030

Control Group

Clients` Perception

Clients` perception of family ability 68.1 15.5 28.9-100 70.5 15.4 33.3-100 0.377

Clients` perception of health community health 
workers ability

40.8 32.7 0-100 46.4 33.2 0-100 0.280

Clients` perception of nurses ability 71.6 17.2 23.3-100 74.9 16.6 26.7-100 0.331

Statistical test results obtained values of 0.001; 0.020 and 0.030 (p value <0.05), which means that there is a significant 
difference between the clients` perception of family, health community health workers and nurses ability before and 
after the intervention in the intervention group. Besides being able to improve client knowledge of TB, community 
empowerment also can increase a client’s perception of family, community health workers and nurses ability. Family 
and community health workers are empowering actors that are connected so that the client can feel the continuous 
support during the treatment process. 

This things in line with Community-based Care model which provide support in the form of clinical care, psycho-
emotional support, and social economic support from family, community health workers, and nurse to the client. 
Community-based Care model is a guide that is intended to bridge the gap between health services in the community 
hospital with TB so that continuity of care can be maintained (WHO, 2012). 

Improvement of client perception to family ability means that client believe more that family able to deliver the 
care through variety of support that include giving informational, appraisal, instrumental, and emosional support. 
Optimal family support for TB client are expected to improve the client`s compliance in completing the treatment 
program and improve the self care independence. Increased perception of nurses is possible due to the increased 
of home visits undertaken by nurses and appropriate education to the client. The client’s perception of the nurse 
ability can also be associated with interpersonal relationship between nurse and clients. Ariadi (2005) mentions 
that client perception to the quality of doctor services are influenced by the interpersonal relationship.

Good client’s perceptions to the community health workers and nurses ability facilitate the achievement of the goal 
of TB support group. Supporting group aims to improve social contact, reduce stress, and to obtain information 
about availability of services to meet the needs of the family. Silcott (2005) in his study mentioned that support from 
the group could improve self esteem, communication skills, knowledge, and problem solving skills. 

Statistical test results obtained values of 0.000 (p value <0.05), which means that there is a significant difference 
between the independence of the client before the intervention and after the intervention in the intervention 
group. NHFCE model also able to increase client independence in pulmonary TB self-care. This shows that the 
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support and assistance which is done by nurses, health community health workers, and family to pulmonary TB 
clients can motivate clients to do their own self-care. 

This results has similarity with the research that conducted by Darmansyah (2014) which explained that supportive 
educative has positive influenced on self-regulation (p < 0,05), self-efficacy (p < 0,05) and self-care agency (p < 0,05) 
in terms of diet, physical exercises, medication, glucose control and foot care. Ability to perform self care essential 
owned by TB client in order to meet physical, psychological, and social needs of TB client. TB client which having 
independence in self care will be able to determine the right time to ask for helps from their support system. Chart 
1 shows the mean of each component of independence. 

Chart 1. 
Changes in the mean of each component of independence before and after NHFCE model intervention in 

intervention group and control group

In the graph shown an increase in all components of the independence of either the intervention group and the 
control group. The intervention group achieves the highest self care independence in terms of fulfillment nutritional 
needs with a mean of 90.5. This shows a good development. The healing process will be successful if the condition 
of immune system are optimal which is based on a good nutritional status. In order that, improvement in self care 
independence in terms of meeting the nutritional needs are expected to enhance the healing process of TB clients.

CONCLUSION 

There were no differences in client characteristics (age, education level, gender, marital status, and employment) 
before intervention between the intervention and control groups. In the intervention group the score increased 
significantly (p <0.05) on all aspects of the knowledge of the client, the client’s perception of the family and 
community health workers, ability as well as the independence of clients after intervention. Knowledge, clients` 
perception of the family and health community health workers ability, as well as the clients` independence who 
received intervention significantly higher than clients who did not receive  intervention. This model increased the 
pulmonary tuberculosis clients independence of self care effectively.  
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This study reviewed Supporting Cadres who had worked 1,5 years in the areas of North and Central Jakarta 
and the reasons why they have not optimally succeeded on encouraging Multi Drug Resistance TB (MDR-
TB) patients to enroll treatment..  This study was conducted in April-September, 2015 using qualitative and 
descriptive quantitative methods. The informants of the study consist of supporting cadres, nurses, MDR 
TB patients and family, ex MDR TB patients, the Head of Puskesmas and staffs from District Health Offices. 
In September 2015, refresher training for Supporting Cadres with the main topic of TB and Drug Resistance 
TB knowledge, implementation of community-based Drug Resistance TB control, effective communication 
and patient assessment skills. After observing 3 (three) months  after the training, there were no significant 
increase on the knowledge of Supporting Cadres but they were able to communicate and implement the 
assessment of patient condition. As for the role of Supporting Cadres on encouraging Drug Resistance TB 
patients to enroll treatment was mainly to assist the patient tracing process. This activity was an important 
initial step on understanding the whereabouts and condition of the patient also problem identification faced 
by patients.

Keywords: Drug Resistance TB, Supporting Cadres, default patient, patient tracing

INTRODUCTION 

Today the world still bears the burden of TB. In 2011, It was estimated that in 2011 there was an incidence of 8.7 
million (13% co-infected with HIV), 1.4 million died of TB where 990,000 was HIV-negative and 430,000 HIV-positive. 
Besides that, there was also a challenge where 20% of TB cases who had received treatment were predicted to 
become Multi Drug Resistance TB (MDR-TB) [11,12].

The TB prevalence survey in 2014 showed different data. The prevalence rate was 647/100,000 population and the 
incidence rate was 399/100,000 population. Based on the current data, each year it was estimated that there were 1 
million new cases and only one-third or 32% from founded cases. This figure puts Indonesia to become the second 
largest TB burdened country after India with an estimated number of 2.5 million new TB cases each year [12].

The number of  MDR-TB patients is relatively small compared to the number of TB patients, but if not treated 
completely then it will be able to infect people around them with TB germs that become resistant and possible 
changes to be Extensively Drug Resistant (XDR- TB). The average proportion of  MDR-TB cases that became XDR-TB 
was 9% [11,12,13]

In 2013, Minister of Health Regulation No. 13 Year 2013 was developed. The Minister of Health Regulation explained 
that DR-TB is a man-made phenomenon. The three main components that contributed towards the occurrence of 
DR-TB namely are health  workers, patients and TB control program. The main factor that causes germs resistance 
towards TB drugs is the human factor that does not carry out TB patient treatment management properly, which 
includes health workers, non-adherent patients and a weak TB control program [4].

There are three main areas that need to be considered and implemented for MDR-TB control: increase transmission 
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precautions, examination and treatment services quality, also community involvement [9, 10].

USAID TB Care II [8] developed a community-based care framework concept or community based DR-TB control. 
The basic principle of this model is: treatment services can be carried out at the house of the patient, completely 
monitored, use trained community members, supervised and paid, compatible with Hospital services which puts 
the patient and community as the central. The provision of medical services at home gives flexibility to patients and 
family members to carry out other activities [3]

Persahabatan Hospital  through the Indonesian Society of Pulmonologists (PDPI) together with the Community 
Empowerment of People Against Tuberculosis (CEPAT) Nahdlatul Ulama Health Organization (LKNU) program, 
developed community-based MDR-TB control efforts by using  Supporting Cadres who are monitored by the 
Puskesmas Nurse.  Interventions implemented since June 2014 at North Jakarta and Central Jakarta aims to increase 
the enrollment rate, success rate and cured rate.

After 1.5 years, 30 Supporting Cadres have assisted 72 Drug Resistance TB patients enroll treatment, successfully 
encouraged 5 of 21 new Drug Resistance TB patients to enroll treatment and encouraged 3 of 21 default patients to 
return for treatment.

According to the report, researcher concluded that using Supporting Cadres to encourage MDR-TB patients enroll 
treatment was not optimal yet. This matter encouraged researchers to conduct a study to find out the reasons why 
the use of Supporting Cadres was not optimal on encouraging patients to enroll treatment.

CONCEPTUAL FRAMEWORK

The conceptual framework is a combination between the community-based care model [8] and the logic model [7].
The logic model describes factors that affected Supporting Cadres on carrying out their role. But in this study, not 
all variables included in the logic model are studied only related variables with the development process of using 
Supporting Cadres [7].

Community-based care model [8] describes the community support to patients that includes: services support, 
social economic support and psycho-emotional support. The circle shows the importance of family support for 
patients enrolling treatment.

Figure 1. The conceptual research framework
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METHOD 

This study used qualitative methods. Focus Group Discussion (FGD) and in-depth interview Data collection started 
on April - July 10, 2015. The number of informants was 39 people consisting of Cadres and Supporting Nurses, 
Drug Resistance TB patients and families, North and Central Jakarta Regional Health Office staff also the Head of 
Puskesmas. Qualitative data analysis was carried out through several stages namely: codification based on interview 
transcript and FGD, grouping theme, ensure the validity of data by using the triangulation method and sources as 
well as making the conclusions. The exploration results are used as input for improving procedures and preparing 
refresher training materials for Supporting Cadres. On September 2015,  a refresher training was conducted in Bogor 
which involved 24 active Supporting Cadres. The topics presented during the training covered: discussion on case 
holding implementation challenges by Supporting Cadres, effective communication, patient assessment skill, 
discussions with former patients group (PETA), reporting system and observation plans on Supporting Cadre and 
patient interaction. After the training the researcher took the observation towards the knowledge and skills related 
to assessment activities was carried out after the training.

RESULTS 

The regulation 

According to the National Guidelines for Tuberculosis Control [6], the obligation of the DOTs Network Coordinator 
(Wasor) is to make sure that every default patient is traced and followed-up. While based on the Technical Guidelines 
for Integrated Management of Drug Resistance Tuberculosis Control (PMDT), efforts on preventing and minimizing 
the occurrence of default cases, including efforts on default case tracing in this case requires coordination between 
health facility services and the local Health Office [4]

In fact, patient tracing procedures listed in the technical guidance of PMDT [4] was not applicable. The procedure 
explained that default patient management is the responsibility of MDRRS TB Referral Clinic staff and the Puskesmas. 
The tracing stages are as follows: (a) contact patient by telephone (b) find out the reasons why the patient became 
default and provide a solution (c) if a phone number is unavailable then ask help from a Puskesmas worker closest 
to the address. Meanwhile, if the patient is a satellite health service facility patient, therefore the task of patient 
tracing is the responsibility of the satellite health facility worker with a similar procedure taken by the Clinic worker.  
But, since 1.5 years ago in the region of North and Central Jakarta, patient tracing is a task carried out by Supporting 
Cadres

The Supporting Cadres

The age of 9 (42%) active Supporting Cadres ranged mostly between 40-45 years old,  21 (87.5%) had high school 
education background. Supporting Cadres were female (96%) and 22 (92%) were married. Furthermore, 54% of 
active Supporting Cadres had experience as a volunteer for 0-5 years and even 25% of the total number of active 
Supporting Cadres had over 10-15 years experience. Besides being a Supporting Cadre, 50% of them were also active 
as other Cadres such as at Integrated Health Posts (Posyandu), Larva Monitoring Worker (Jumantik), Family Welfare 
Program (PKK), People Living with HIV AIDs (PLWHA), disabled children data collection by the Social Office and 
Family Planning Assistant Officer or at Hamlets (Rukun Warga).

The most common reason that usually motivated Supporting Cadres were non-financial reasons such as they 
wanted to be useful for others, concerned towards patients, the need to increase knowledge, existence, personal 
experience on TB and as part of their faith.
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Supporting Cadre retention or the percentage of being active 
after 1.5 years was 63% or declined + 37%. This situation was 
similar to Cadre study results at several countries, where the 
decline rate of total cadres highly varies each year between 
3.2% - 77% year [2, 5].

All Supporting Cadres (100%) expressed their main motivational 
reason was their concern towards DR-TB patients. Besides 
that they would like to increase their knowledge, existence, 
personal experience on TB and their believe was also the 
reasons that motivated them to be involved as Supporting 
Cadres. 

“...yes, concern, because if we look at TB cases it makes us feel 
sorry...previously they used to work...automatically they no 
longer can work ...” said one of the Supporting Cadre

Tracing activities are conducted towards MDR-TB patients who 
have not enrolled treatment and default patients. There is 
no significant difference on the efforts to encourage default 
patients or new patients to enroll treatment. But the challenge 
to make default patients return for their treatment is greater 
than encouraging new patients to enroll for treatment.

The flow of patient tracing based on interview conclusions with Supporting Cadres is shown in Figure 2. During the 
time of home surveying, Supporting Cadres should be certain whether the situation allows the Supporting Cadre 
to meet and approach the patient and family because in general patients and families refuse to be open at the 
beginning of a meeting. If not possible, then Supporting Cadres will make arrangements for the next visit but if 
possible the Supporting Cadre will make a condition assessment and socio-economic condition of the patient.

DISCUSSION

There is no significant difference of the test score as a result of  the refreshing training of Supporting Cadres.  The 
are Several reasons that caused no increase in the post-training score was: The highest test score before the training 
was higher than after the training score, the existence of additional question topics in the after training exam, 
Supporting Cadres have not yet really understood the material and inappropriate training methods made it not 
easy to be understood by Supporting Cadres.

The Supporting Cadre efforts on encouraging patients to enroll treatment was not optimal  due to the willingness 
of patients to seek treatment was caused not only by a single factor. Several factors that encouraged patients to 
enroll treatment among them were personal motivation of the patient, family support, treatment side-effects, the 
knowledge of patient and family, Supporting Cadre, health workers, support from friends and support in accordance 
with the condition and situation of the patient.

The role of Supporting Cadre efforts on encouraging MDR-TB patients to enroll treatment begins with the activity of 
patient assessment. The role of Supporting Cadre in conducting the assessment is an important activity to be able to 
identify problems of DR-TB patients. Figure 3 shows the activity of the assessment flow which is an important initial 
step to understand the current condition of a patient. The assessment results are beneficial to identify problems 
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faced by patients and solutions that can be performed to overcome them.

Figure 3. Activity flow on encouraging TB patients to enroll treatment

The criteria that needs to be considered when selecting Supporting Cadre are maximum age 56 years, minimum 
education high school, the workload of a cadre should be neither too heavy or busy, also has a” does not easily 
give up” characteristic and able to collaborate with other parties are the criteria that needs to be considered in the 
Supporting Cadre selection.

CONCLUSION 

This research translates the logic model concept become applicable and describes the factors that influences the 
utilization of Supporting Cadre in their efforts to encourage MDR-TB patients enroll treatment. But the success of 
encouraging MDR-TB patients to enroll treatment is not caused by a single factor but various factors for example: 
personal motivation of the patient, family support, intervention appropriateness, side-effect treatment and other 
parties support including Supporting Cadre. The key role of Supporting Cadre in their effort to encourage MDR-TB 
patients enroll treatment is during patient tracing.

The knowledge and skill of Supporting Cadre needs to be improved, especially in improving their knowledge and 
skills according to Supporting Cadre tracing activities.

RECOMMENDATIONS

Several recommendations for the National TB program are policy and regulation refining should be implemented, 
therefore the role of community, especially cadres in their effort on TB control becomes clear and under a legal 
framework.

In addition increasing the collaboration with various parties is needed to develop an integrative cadre for health 
issues and this also may help for financing cadres who are supported with an appropriate information system in 
order to help information of patients become more accurate and be immediately followed-up.

The Indonesian Society of Pulmonologists (PDPI) should immediately refine all materials related to the utilization of 
Supporting Cadres by obtaining recognition from the Ministry of Health of the Republic of Indonesia therefore the 
materials can be used by other parties for Supporting Cadre development in other regions in Indonesia.

Besides collaborating with other parties, efforts on default case-holding that requires special assistance such 
as: psycho-emotional patient assistance development by psychologists also optimizing patient decentralization 
patients to the Puskesmas should be more optimal, therefore it can reduce hospital burden.

The author suggests other researchers to conduct more comprehensive studies in order to understand Supporting 
Cadre effectiveness in their effort on patient tracing also conduct research on the role of various community 
components in their efforts to reduce the number of default patients and increase the enrollment rate of DR-TB 
patients.

1 
 

 

 
Patient data 
from 
Persahabatan 
Hospital 

 

 

 
Survey on 
Address of 
 patient 

 

 

 
Patient 
assessment 

 

 

 
Identifying 
patient’s 
problem  
and solution 

 

ISBN: 978-979-9394-43-9



439The 1st International Conference on Global Health

REFERENCES 

1. Baral, Sushil C, et al. (2014).  “The importance of providing counselling and financial support to patients 
receiving treatment for multi-drug resistant TB: mixed method qualitative and pilot intervention studies” 
.January 2014. BMC Public Health 2014. Page:1471-2458.. <http://www.biomedcentral.com/1471-2458/14/46>. 

2. Burhan, Erlina. (2014).  TB MDR Persahabatan Hospital. Slide presentasi pada pertemuan di USAID.  Jakarta.  
Januari, 2014. 

3. Iswarawanti, Dwi Nastiti. (2010). Kader Posyandu: Peranan dan Tantangan Pemberdayaannya dalam Usaha 
Peningkatan Gizi Anak di Indonesia.  Posyandu Cadres: Their Roles and Challenges in Empowerment for 
Improving Children Nutritional  Status in Indonesia. Jurnal Manajemen Pelayanan Kesehatan. Makalah 
Kebijakan. Volume 13.  Halaman 169 – 173.   Jakarta, 2010. 

4. Kementerian Kesehatan Republik Indonesia. (2015). Indonesia - Survei Prevalensi Tuberkulosis 2013 -2014. 
Indonesia: Lembaga Penerbit Badan Penelitian dan Pengembangan Kesehatan Kementerian Kesehatan 
RI, 2015.

5. Lloyd-Evans, Brynmor, et al. (2014). “A systematic review and meta-analysis of.”. 12 April 2014. BMC 14.39. 
<http://www.biomedcentral.com/1471-244X/14/39>.

6. Matebesi and Timmerman. (2012). “The TB patient’ qualitative eveidence of percieved factors affecting 
treatment compliance.”. December 2013. http://www.ufs.ac.za/docs/librariesprovider20/centre-for-
health-systems-research-development-documents/documents/the-tb-patient-qualitative-evidence-of-
factors-affecting-compliance-2.pdf?sfvrsn=2 

7. Notoatmojo. (2010).  Ilmu Perilaku Kesehatan. PT Rineka Cipta.
8. WHO. (2007). Empowerment and involvement of tuberculosis patients in tuberculosis control:Documented 

experiences and interventions 
9. WHO. (2009). Management of MDR-TB : a field guide : a companion document to guidelines for programmatic 

management of drug-resistant tuberculosis : integrated management of adolescent and adult illness. 
WHO Library Cataloguing-in-Publication Data, 2009.

10. WHO (2011). Guidelines for the programmatic management of drug-resistant tuberculosis. 2011 update 
11. WHO. (2015). Global tuberculosis report. WHO Library Cataloguing-in-Publication Data, 2015.
12. Wibowo, Adik. (2014). Metodologi Penelitian Praktis Bidang Kesehatan. Divisi Buku Perguruan Tinggi PT 

Raja Grafindo Persada Jakarta, 2014. 
13. Widagdo, Indonesia. (2004). Kepemimpinan yang melestarikan peran serta masyarakat dalam 

pembangunan : Persepsi Kader Posyandu Pedesaan di Kecamatan Mlonggo Kabupaten Jepara. Disertasi. 
Jakarta: Fakultas Kesehatan Masyarakat Universitas Indonesia, 2004

ISBN: 978-979-9394-43-9



440 Proceeding Book

The Impact of Social Support, Stress, Domestic Violence, 
Depression, and Health Literacy on Quality of Life among 

Thai Pregnant Teenagers
Napaphen Jantacumma1, Arpaporn Powwattana1, Sunee Lagampan1, Natkamol Chansatitporn4

1Department of Public Health Nursing, Public Health, Mahidol University
2Department of Biostatistic, Public Health, Mahidol University

Correspondence author: napaphen_ja@hotmail.com

The pregnant teenager is a major public health problem in worldwide. Traditionally, they have been considered 
a risk group for poor quality of life (QOL). The goal of this study was to test a predictive model of QOL among 
pregnant teens, which i2nclude of social support (SS), stressful life event (SLE), domestic violence, depression, 
and health literacy (HL). The study design was mixed method divided into two phases. The first phase was 
the development of the HL assessment by conducting in-depth interviews with the experts, and focus groups 
for pregnant teens. Next was to test the predictive model of QOL among 449 Thai pregnant teenagers. Use 
thematic analysis and SEM for analysis. Themes of HL were emerged including functional, interactive, and 
critical HL. The cultural background represents the way of life. The majority reported moderate to high QOL, 
high SS, and mild depression. The best fit model found all five causal factors as SS, depression, HL, SLE, and 
domestic violence had the effect to QOL with the total effect size 0.632, 0.523, and 0.217, 0.132, and 0.081, 
respectively. The depression and HL were the mediator effects between SS and QOL. The program related to 
these factors is a special concern.

Keywords: health literacy, social support, stressful life event, domestic violence, depression, quality of life.

INTRODUCTION 

A pregnant teenager is a major public health problem in worldwide. In 2013,Thai teenage birth rate is 51.2 and 
1.7 per 1,000 women aged 15 to 19 years and 10 to 14 years. Traditionally, they have been considered a risk group 
for poor quality of life (QOL). Teenage pregnancy has been clearly recognized as a public health issue due to its 
high prevalence and significant morbidity. From this situation, pregnant teenagers who lack physical readiness and 
maturity are hugely affected as they are prone to physical and mental health complications during pregnancy and 
intrapartum period more than pregnant adults (Keawsiri et al., 2010). Many factors were reported that they had the 
effect to QOL including health literacy (HL) which there was no study in Thai. Several recent studies have assessed 
the factors related to prenatal depression. One meta-analysis study of risk factors for depressive symptoms during 
pregnancy: a systematic review by Lancaster (2010) evaluated the association between prenatal depression and 
more than one risk factor such as life stress, lack of social support (SS), and domestic violence (DV). The finding 
of Yilmaz and Kucuk (2015) and Woods (2010) pointed out the high psychosocial health risks of pregnant women 
exposed to DV. The aim of this study was to test a predictive model of QOL among pregnant teenagers, which include 
of SS, stressful life event (SLE), DV, depression, and HL. The two major objectives of this study were: firstly was to 
develop and apply a questionnaire to measure HL among pregnant teenagers, secondly was to examine the extent 
to which SS, SLE, DV, depression, and HL predict QOL among Thai pregnant teenagers.

METHOD 

The study design was mixed method divided into two phases. The qualitative method was used in the first phase 
in examining of constructs and unique contributions of Thai socio-cultural for HL in pregnant teenagers. Two 
approaches of in-depth interviews and focus groups discussion were conducted by using the semi-structured 
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questions protocol. According to the Institute of Medicine (IOM, 2004), HL results from the interaction of individuals 
with the social and informational demands of the health contexts in their environment, which including health 
care, public health and health promotion contexts. Another HL concept proposed by Nutbeam (2010), related to the 
motivation in addition to ability which consisted three level of (1) functional HL; including skills that enable effective 
functional in everyday life, (2) interactive HL; including more advanced skills that enable active participation in 
everyday activities, and (3) critical HL, including more advanced skills for critically analyzing information and using 
this information to exert greater control over life events (Ishikawa, 2010). 

In-depth interview with women’s health experts(n=8) were asked to share the idea of health behavior in taking 
care of teenage pregnancy themselves. Then the pregnant teenagers aged 10-19 years(n=22) participated in the 
focus group discussion to share their idea on HL context during pregnancy. The data from in-depth interviews and 
focus groups were analyzed by using Van Manen’s (1997) thematic analysis, refers to the process of recovering the 
theme(s) involved six phases: familiarization with data; generation of initial codes; searching for themes among 
codes; reviewing issues; defining and naming themes, and producing the final report. 

There were three themes in functional HL; basic self-care(1), the media, document and information sheet hospital 
provide to pregnant teenagers(2), and the activities provided to promote basic self-care(3). These themes generated 
to 8 items as; diet and supplement, taking medication, exercise, maternal and child handbook, leaflet and booklet, 
CD and VCD display, Parenting school, and individual advice. 

The interactive HL consisted of three themes as; extract the information and derive the meaning for communication(1), 
social skill for effective participation(2), and apply the information to their situations(3). These themes generated 
7 items as;Searching information, choosing information, taking the proper information, discussion with mother or 
sister, discussion with boyfriend, group discussion, and applying to their situation.

For the critical HL which including three themes as; applied to critical analysis information(1), make a decision by 
using information (2), and make a decision for the accurate information(3). There were 7 items as; explaining their 
problems, discuss about their health with health care providers, apply to their situations, distinguishing the unusual 
symptom, the information they received to be correct and believable, making a decision, and check the information 
for accuracy. 

The major purpose of this phase is to develop the closed-ended HL measure in pregnant teenager. This 22 HL 
measure was assessed the content validity by six recognized experts. To calculate an Item-Content Validity Index 
(I-CVI), which it must be at least .83, reflecting one disagreement. There were 15 items which indicated I-CVI equal .83, 
seven items which all six experts agreed these items were relevant (I-CVI = 1.00). The averaging across the 22 I-CVIs 
refers to as Scale-level Content Validity Index/ Average (S-CVI/Ave) yields a value of .88.  The internal consistency of 
this measure was assessed through Cronbach’s alpha, the values of the functional, interactive, and critical HL were 
high with 0.92, 0.88, and 0.80, respectively. The Cronbach’s alpha of the total HL scale was 0.94.

The confirmatory factor analysis(CFA) showed each item correlates strongly with its assumed theoretical construct. 
In other words, the items that are the indicators of a construct should converge or share a high proportion of 
variance in common. The value ranges between zero and one.The ideal level of standardized loadings for reflective 
indicators is 0.70 but 0.60 is considered to be an acceptable level (Barclay et al., 1995). Convergent validity was 
verified through the t-statistic for each factor loading. Factor loading for each item was significantly quite high, by 
functional HL from .572 to .770, interactive HL from .546 to .788, and critical HL from .684 to .805.

The second phase was to test the predictive model of QOL among 449 Thai pregnant teenagers. The samples were 
chosen from the hospital by stratified random sampling method, cover 4 provinces in Northeast Thailand. The 
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pregnant teenagers aged 10-19 years, was recruited to answer the questionnaires. The consent form was prepared 
by the researcher for each participant. The research assistants, who have the experience for more than 1 year, 
were trained on how to work through the step of collecting data. The researcher submitted the application to the 
Committee for the Protection of Human Subjects at Faculty of Public Health, Mahidol University, and also at the 
hospitals for the review. The questionnaires were administered to assess the pregnant teenagers. It took about 30-
45 minutes to complete all of questionnaires. The researcher presented in the private place to answer the questions. 
After handing in the packet of questionnaires, teenagers receive a pen and souvenir for appreciation. Initially, this 
research study suggested the model of “QOL among pregnant teenagers” which consists of six variables; SS, SLE, 
DV, depression, HL, and QOL among pregnant teenagers. SEM was used for data analysis by applying the MPLUS 
program and the sequence of model testing followed the recommendations of Muthen,  & Muthen (2008). 

This analysis was to examine the predictor of QOL among pregnant teenagers. This part showed the nature of 
their correlations and how these factors explain the QOL. Prior to executing the data analysis, data screening was 
performed to access accuracy of input data file and check for missing data. 

RESULTS  AND DISCUSSION

The characteristics of the participants, the majority (96.88%) of the participants aged between 15 to 19 years, and 
they were primigravidarum (82.63%). About half (45.21%, 46.55%) were second and third trimester respectively, and 
two-third (66.15%) were an unplanned pregnancy. However, over half of them (66.37%) were in secondary school. 
Most of the participants (88.64%) identified themselves as a couple and had no individual incomes (81.29%).So 
they were unemployed (64.14%) and they were students (17.15%). Almost half of them (44.77%) had family incomes 
between 5001-10000 baht and mostly mentioned that it was sufficiency (73.05%).

The best fit model which added the direct effect from SS to QOL and deleted the direct effect from depression to 
HL, it was more likely to stronger predict higher HL and QOL. This model found all five causal factors which had the 
effect to QOL and the most importance was SS, depression, HL, SLE, and DV ,with the total effect size 0.632, 0.523, 
and 0.217, 0.132, and 0.081, respectively. And there were depression and HL acted as the mediator effect between SS 
to QOL.

However, it provided almost insight into the influence of the QOL in this group. The DV and high SLE are more 
likely to predict the depression. Related to the previous study which found the association between the DV and 
depression during pregnancy (Tsai, 2015). However, high SS in this group was more likely to predict high HL and 
predict low depression as constructed in the model. Consistency with the finding of Kasak (2013) presented the SS 
are the negative relationship with the depression. The pregnant teenager with the high level of HL was more likely to 
have the good QOL. This finding was consistent with the previous study found the limited HL impacts the outcome 
(Ferguson, 2011). Like the study by Ownby (2014), developed the HL measure and found the relationship between HL 
and participants’ QOL. The low depression was more likely to predict the high QOL in this group. 

Interestingly, only the pathway from depression to HL was not significant predicted. Some explanations for this result 
could be mentioned as following; the first, the most participants had passed the difficult period. They already made 
the decision with the significant people to continue this pregnancy. They had receiving the prenatal care, obviously 
got the major support. Secondly, the DV and depressive symptom were quite small in this group. Consistency with 
the high SS appeared in this group. Lastly, one factor as SLE, at least two events as they have own family and the 
unplanned pregnancy. When the time passed, they already went through the adaptation period, at that point, the 
SLE cannot explain all the relationship in this model.  

The possible explanation for the best fit model as the participants which have high SS. By the best fit model found 
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that the support from both family and partner reduced the depression in pregnant teenagers. The family support 
is the important element in teenagers’ lives. As part of their growing experience, teenagers frequently expect many 
things from their parents. Inadequate support from their parents more likely increases depression among teenagers. 
Beside family support, peer and/or boyfriend support also is a very important factor for teenagers. This support can 
be considered as an alternate method of getting SS if the teenagers receive inadequate attention from their parents 
(Stice et al., 2004). SS plays a significant effect on the relationship between stress and depression, SS allows them 
to gain self-esteem and self-efficacy, thereby resisting the generation of negative emotions such as depression. SS 
can also provide problem solving strategies to the individual and alleviate the harmful effects of SLE (Bart, 2010, 
Waite, 2011, Kim, 2014). These effects can reduce the intensity of the relationship between stress and depression, 
thereby lowering the degree and generation of depression. Similar result was found that the improving SS as the 
quality of teenagers’ relations with their mothers and/ or their partners was not only contribute to reducing the risk 
for depression among teenagers but also help to treat symptoms among those who are already depressed (Pires, 
2014). In summary, for this relationship the SS in pregnant teenager play the important role to impact the outcome 
as the QOL by increasing the level of QOL. The SS can reduce the negative emotional such as depressive symptom 
in pregnant teenagers.

The limitation of this study such as the issue of social desirability may play a role and the potential for misinformation 
from memory recall was still present. 

RECOMMENDATION

The recommendation for health care provider should be aware that depression, SS, and HL seem to have a powerful 
influence on the QOL among pregnant teenager. So that the depression screening would be implemented for all 
pregnant teenagers for early treatment. The information related to HL might help the health care provider to develop 
the proper approach to promoting HL for teenager mom. For instance, the parenting classes may be established to 
encourage and empower the pregnant teenager for higher in critical HL.
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Spatial desain affects human behaviour pattern. The influence, among others, includes attitude, action, 
psychological condition, feeling of security, safety, and lenience in conducting activity. In elderly, accident 
risk is higher than the risk in any other age group. The spatial design of Panti Werdha Budi Sejahtera building 
does not take accessibilty and safety for elderly into consideration. Thus, it may be one of the causes of the 
high rate of falling amongs the elderly live there. The objective of this research is to indicate correlation 
between spatial design and fall risk, and to suggest spatial design solution that embrace accessibility factors 
and safety. The research population is all inhabitants of Panti Werdha Budi Sejahtera which consist of 104 
persons. Purposive Technic Sampling is used with the consideration of the ability of the elderly to respond in 
communication. Questionaire and direct observation are used to collect data. 

Keywords: spatial design, elderly, accessibility, safety 

INTRODUCTION 

The development of science and technology, especially in health sector, has given positive impact on increasing life 
expectancy. The invention of medicine and modern equipments has decreased mortality rates on elderly. However, 
as the number of elderly increases, it also means there are more elderly that potentially will get health problem. 
Naturally, the elderly experiences some physical relapse, both in structure and in function. This process will slowly 
put the elderly in a tendency of experiencing health problem (Ode, Sharif La. 2012). 

From the 2010 Population Census, Indonesia becomes one of the top five countries with biggest elderly population 
in the world, which reached 18,1 million in 2010 or 9,6% of the whole population. The projection of Bappenas shows 
that the number will be doubled (36 million) in 2025 (BPS, 2010). 

The increasing number of elderly may raise some problems. Elderly experiences biological, physiological, 
pychological, and spiritual relapse. This relapse may cause several health problems for elderly. One of the problems 
is the high fall risk. Gai et al. (2010) states that more than one third of population aged 65 or more around the world 
experienced fall annually, and half of the fall cases are recurring.  

In Indonesia, around 30-50% of elderly population aged 65 or more experience fall every year (Probosuseno, in  
Widuri, 2010). Tuti (2009) states that in Panti Sosial Tresna Wredha Unit Abiyoso, Pakem, Sleman, Yogyakarta, from 46 
elderly live there, 52.2% had experienced fall. Tuti (2009 in Widuri, 2010) also informs that the cause factors of fall are 
age, sex, cognitive impairment, postural hypotension, disease and medication history. Fall occurs mostly in the age 
group of 75- 90 years (55%), male (58,8%), cognitive impairment (70%), postural hypotension (55,6%), disease history 
(62,5%) and medication history (57,1%). 

Falling can cause fracture (on rib(s), hip(s), or other parts), increasing risk of dehydration, peptic, ulceration, rhabdo 
myolisis, pneumonia, hypothermia, and serious soft tissue injury, such as subdural hematoma, hemarthrosis, 
bruised, and sprained ankle (Kane et al, 1994 in Darmojo 2009). Widuri (2010), finds that from 25 elderly experiencing 
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fall, 52% of them, from Bone Mineral Density (BMD) test result, are diagnosed with Osteoporosis. 

Based on interview with inhabitants and polyclinic staff, fall risk of inhabitants in Panti Werdha “Budi Sejahtera” 
Banjarbaru is quite high. This is also supported by data recorded in the polyclinic. It is assumed that most of the fall 
were related to spatial design in the facility. Thus, the objective of this study is to identify the relationship between 
spatial design and fall risk on elderly in Panti Werdha “Budi Sejahtera” Banjarbaru 

METHOD 

The study is conducted in Panti Sosial Tresna Werdha “Budi Sejahtera” Jl. A. Yani Km. 21.700 Kelurahan Landasan 
Ulin Tengah Banjarbaru.  It is an analytical surveywith cross sectional study approach to determine the relationship 
between spatial design and fall risk. 

The population of this study is all 104 inhabitants of Panti Werdha “Budi Sejahtera”. Purposive sampling technique 
is used for interview by taking into consideration the communication ability of the elderly. 

RESULTS 

There are 104 inhabitans in Panti Werdha “Budi Sejahtera”, 54 are males and 50 are females. The age distribution of 
the inhabitants can be seen in the table below:

Table 1. 
Age Distribution

Age Group Number of Person

58 - 60 yo 22

61 - 65 yo 33

66 -70 yo 28

71 - 75 yo 21

Based on interview and data available in the polyclinic, there were 81 cases of fall in the spand of 2011 to 2015. This 
means approximately 16.2 cases every year or 1.35 per month. From all cases, 37 cases (45.7%) happened to male 
inhabitants and 44 cases  (54.3) happened to female inhabitants. There were 14 cases that involved same persons 
(recurrence). Table 2 shows the distribution of fall accidents related to age group in the past five years.

Table 2.
Fall Accidents Related to Age Group

Age Group 2011 2012 2013 2014 2015 Total

58 - 60 yo 1 2 3 3 2 11

61 - 65 yo 4 3 1 0 2 10

66 -70 yo 5 6 5 7 6 29

71 - 75 yo 6 6 7 4 8 31

Table 2 shows that most accidents happened involving the age group of 66-70 year old (38.27%) and followed closely 
by age group of 71-75 year old 35.80%).  

Fall accidents occurred in various places over the facilities. The table below shows the location of fall accidents 
happened in Panti Werdha “Budi Sejahtera”.
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Table 3. 
Location of Fall Accidents

Location Number of Accidents

toilet 19

dish-washing area 17

wudlu area 11

living room 8

bedroom 3

terrace 13

outdoor 10

Most fall accidents happened in the toilet (23.46%), followed by dish-washing room (20.99%), terrace (16,05%), wudlu 
area (13.58%), living room (9.88%), and bedroom (3.70%).

DISCUSSION

The finding of this study shows that fall happened mostly in areas that contain water (toilet, dish-washing area, 
and wudlu area). In those three rooms, floor materials are made of smooth ceramic tiles and wood. They are found 
slippery because of the constant wetness. To make it worse, there are no railing that can be grabbed by the elderly 
to help them move around savely in those three rooms. The floor level differrence in the toilet is also to high (30 cm) 
from the standard (15-19 cm). 

Fall also happened quite often on terrace and outdoor area. Based on the interview conducted, those accidents 
mostly happened during the rainy season. Hence, floor wetness is also the main factor. The terrace floor is made of 
smooth ceramic tiles that is very slippery when wet. No railing is provided to help the elderly. Most of outdoor area 
is covered with concrete block. It is not as slipery as ceramic tiles when wet, but when water mix with mud cover its 
surface, it becomes quite slippery. No railing is provided in outdoor area.  

Fall happened in other rooms (living room and bedroom) is caused by the difficulty of the inhabitants to grab the 
railing that is only available along the wall. When an inhabitant is in the middle of the room and is loosing balance, 
it is impossible to grab the railing to prevent from falling. Moreover, the railing is 80 cm high.it is in accordance with 
the accessibility standard of the Regulation of Public Work Minister No. 30/PRT/M/2006 on Technical Guidance 
of Building and Environment Accessibility Facilities. Nevertheless, it is still to high to support the posture of the 
inhabitants. The standard consider that the average high of Indonesian people is 170 cm, of which 80 cm high railing 
is appropriate. However, the average height of the inhabitants is 149.75cm for males and 145,2 cm for females. With 
this condition, the appropriate height for railing for males should be 68,5 cm and 57,6 cm for females. This may be 
the reason why fall risk amongst the female inhabitants is higher than amongst males.

It can be referred that most fall accidents in this facility related to wet condition of the floor and the absence 
of railing. Spatial design of a built environment is essensial in creating safety for its inhabitants. Slippery floor 
condition can be reduced by using different type of flooring material (masonry tiles, rough-surfaced concrete, and 
some others). Railing is essential in spatial design for public facilities, especially of an old people nursery house. 
Human anthropometric is essential spatial design. Standard is there to follow, however, sometimes the standard is 
not applicable for special cases like in this study. Direct measurement of the inhabitants is necessary to establish 
the standard willbe used for this case.

Fall accidents appear more in the age group of 71-75 year old (31%). It can be said that fall risk appear higher with the 
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increasing age. Tuti (2009, in Widuri, 2010) also found this to be correct. She states that fall occurs mostly in the age 
group of 75- 90 years (55%). She also states that fall occurs more in males (58.8%) than in females. This study shows 
different reality. In this study, falls occur more in females (54.3%) than males. 

CONCLUSION 

It is evident that spatial design gives impact to the safety of the inhabitants of an area. This study shows that 
unsitable spatial design (wrong choice of flooring materials, no railing, unsuitable standard for railing height and 
floor levelling) increase fall risk. Special study should be conducted related to standarization for building with 
specific accessibility such as old people nursery house, since the physical condition of the inhabitants is quite 
different from other group of people. 
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Adolescent reproductive health can be leading to another health problems if it doesn’t get any attention. 
School components are one of the important roles beside parents to overcome this health issue, because 
they are closer to adolescents than their parents. Teachers and friends can be one of resources about 
reproductive health information. Therefore, school components knowledge, especially teachers and friends, 
about adolescents reproductive health are important. This research aims to find out the effects of adolescents 
reproductive health training to teachers and peer knowledge. This research applied an experimental design 
with one group pretest and posttest with a purposive sampling technique. This research recruited 26 students 
and 24 teachers as samples. The results showed that there is an effect between health training to knowledge 
with ρ < α (0.05). It can be concluded that training on adolescent reproductive health for teachers and peers 
can be implemented at every school to increase their knowledge and skill to prevent digression of adolescent 
sexual behavior.

Keywords: peer; teacher; reproductive health; adolescents

INTRODUCTION 

Adolescent is a population with a big number in Indonesia. The data from Indonesia survey in 2010 showed that 
population at ages 10-19 around 18.33% (BPS, 2010). Then this population are projected will be reach 19.26% at 
the year of 2000-2025 (BPS, 2013); then the large population of adolescent is followed by many health problems, 
especially in urban.  

One of adolescent’s health problem is a premarital sex. It can be risk for their health and development. Premarital 
sex behavior rose as a negative impact of globalization and modernism in technology.  Adolescents’ developmental 
stage as consequences makes some adolescent do premarital sex. The adolescent want to try many new things in 
their life. They imitate behaviors that sometimes culturally not accepted. For example, premarital sex behavior in 
Indonesia is considered as un-responsible behavior.  The adolescent was also has limited knowledge that premarital 
sex was potential to be risks for reproductive health. 
 
Adolescents in some Indonesia provinces who have a couple and doing premarital sex in 2013 will be increasing in 
the next few year (BKKBN, 2014a). BKKBN (2014) explained adolescents in 15-19 of age ever had sexual activity and 
48-51% were pregnant. Mulyadi, Sahar, and Mulyono (2010) found that from 45 students in one school at Depok in 
2009, 44.4% students have a couple, 42.2% agree to do free sex, 8.9% watch porn movie. Pregnancy in adolescents 
can be a start of mother and child health problems, so its need more attention from many side such as government, 
community, teacher, parents, and related parties.

WHO estimated 10-50% maternal mortality caused by abortion. Data from ministry of health (2015) showed 
percentage of premarital sex on adolescents boy in 15-19 age (4,5%), 20-24 age (14,6%), girl 15-19 age (0,7%), and 20-24 
age (1,8%). Premarital pregnancy on adolescents caused by media exposure such as television, internet, magazine, 
and compact disc (Okanegara, 2008).
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Premarital sex on adolescents can be caused by lack of knowledge about reproductive health. Reproductive health 
knowledge is a knowledge about health in physical way, mind, and social as a holistic, that are related with system, 
function, and process of reproductive (Depkes, 2015). Many programs were conducted by government to prevent 
premarital sex and increasing adolescent’s knowledge about health reproduction. 

The government has done ‘Pelayanan Kesehatan Peduli Remaja/PKPR’ program and ‘Generasi Berencana/GenRe’ 
by BKKBN to deal with adolescent health (Depkes, 2015). PKPR activities are counselling service and increasing 
adolescents skill in apply knowledge and skill of health life. PKPR was provided at Community Health Center, 
community, and secondary school. School Health Program is known as ‘Usaha Kesehatan Sekolah/UKS’. UKS consists 
of health service, education and development school environment. It comprises promotive, preventive, curative, 
and rehabilitative so that nurse can also responsible to give an intervention. 

Interview with teachers, around 50% ever has a couple. Early study form 484 adolescents got information about 
reproductive health from parents 56.2%, friends 60.1%, teachers 82.4% and media (TV, radio, newspaper, magazine, 
and internet) 86.8%. Positive behavior supported by a good knowledge 379 (78.31%), negative behavior with a good 
knowledge 94 (19.42%). 46.6% adolescents tell their story with parents, and 80% with friends. Telling story is one of 
adolescents effort to finding the information which needed. Effort to find the information is a people or resources 
to get a knowledge about reproductive health. From early study, the main resource of information and potential for 
delivering promotive and preventive on premarital sex is peers and teachers. They can give an information about 
reproductive health which are needed by adolescents through training on them as a counsellor. 

Preventive program can be developed by Comprehensive School Health Program theory. There are eight components 
to coordination school health (Stanhope & Lancaster, 2015), they are health education, physical education, health 
services, nutrition services, psychosocial services and counselling, school environment health, health promotion for 
school staff, and family and community involvement. Health education can be done anytime on each adolescent 
who want to know their developmental stage. At this school there is no education about preventing premarital sex 
yet. The last program was done by Puskesmas around 3 years ago, training of adolescents (10 students) and drugs 
education.

Research by Lou and Chen (2009) said that there is no direct correlation between sexual knowledge with sexual 
behavior, but promotion and education about reproductive health are needed. Previous research by Sari, 
Mulyanti, and Oktriani (2015) said that there is a difference of knowledge between before and after training about 
reproductive health education. So that it is important to train teacher as a information resource and peers as 
person for adolescents tell their story about reproductive health. Result from related research can be on of program 
to increasing adolescents health. Prevention for sexual behavior problem is important to apply in many school 
including Jakarta as a metropolitan city.

This research aims to see an impact of training on peer educators and teachers with their knowledge about 
reproductive health in adolescents. 

METHOD 

This research applied quantitative design. This research used quasi experimental with one group pretest and 
posttest. This is fit with this research goal to see an impact of training on 1 group without control group, that is 
teachers and peer educators. Teachers’ inclusion criteria are availability in time, able to monitor and guide peer 
educator and ready to accept students refferal. Then peer educators’ inclusion criteria are students at the 1st and 
2nd year, available to be a peer educator, represent each class, achieve score above the average, and recommended 
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by teacher and students coach.

Population of this research are 39 teachers and 606 students. Researcher used purposive sampling, with a simple 
random among students list which are ready and was recommended around 107, was chosen 30 and follow the 
process till the end 26 peer educators. All of teacher had a chance, but 30 who are ready and follow the process 
till the end 24 teachers. This is appropriate with sampling theory by Fraenkel and Wallen (1993) that explained 
minimum experimental sample is 30 or 15 for each group. So that, minimum sample for this research is 15 peer 
educators and 15 teachers. 

Peer educators was train three times about reproductive health, adolescent development, and counselling. Teacher 
was train two times about health reproductive which is consists about adolescents development and counselling. 
Measurement of teachers and peer educators knowledge was done by pre test in the first session and post test in 
the last session. On training process, observation of participant’s skill for counselling was done but the result wasn’t 
analyze in this study.

RESULTS 

Result for identified participants and continued to training for three times, which consists of lecture, discussion, and 
counselling practice. Results in table 1 and 2. 

Table 1. 
Correlation between peer educators knowledge before and after training about reproductive health on 

adolescents in X senior high school (n=26)
Knowledge Mean Std. Deviation Std. Error Mean ρ value

Before 10,12 1,98 0,39
0,0001

After 11,88 1,63 0,32

Table above showed that peer educators knowledge about reproductive health are increasing. Result of statistic 
test got score ρ < α  (0,05). The conclusion is there is a significant difference between before and after training.

Table 2. 
Correlation between peer educators knowledge before and after training about adolescent development in X 

senior high school (n=26)
Knowledge Mean Std. Deviation Std. Error Mean ρ value

Before 13,54 0,94 0,18
0,006

After 14,12 1,07 0,21

Table above showed that peer educators knowledge about adolescent development are increasing. Result of 
statistic test got score ρ < α  (0,05). The conclusion is there is a significant difference between before and after 
training. Result from teachers training two times with lecture method, discussion, and counselling practice about 
reproductive health and adolescents development below;

Table 3. 
Correlation between teachers knowledge before and after training about reproductive health on adolescents and 

adolescent development in X senior high school (n=24)
Knowledge Mean Std. Deviation Std. Error Mean ρ value

Before 7,83 1,68 0,34
0,0001

After 9,17 1,05 0,21
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Table above showed that teachers knowledge about reproductive health on adolescents and adolescent 
development are increasing. Result from statistic test got a score ρ < α (0,05). The conclusion is there is a significant 
difference between before and after training.

DISCUSSION

Result of this research showed that there is a significant difference among knowledge about reproductive health and 
adolescent development before and after training. This is appropriate with previous research by Sari, Mulyanti, and 
Oktriani (2015) that explained there are an difference of students knowledge before and after health education used 
mentoring method. And also appropriate with research by Setiowati (2014) that explained there is an effectiveness 
on health education about reproductive health with adolescent’s knowledge. Result of an increasing adolescent’s 
knowledge after trained can help for changing sexual behavior on adolescents. 

Efforts for changing knowledge and sexual behavior on adolescents are important, appropriate with research by 
Prawestri, Wardani, and Sonna (2013); Hasibuan, Dewi, Huda (2015), most of middle adolescents have a knowledge, 
attitude, and premarital sex behavior 93,7%. Another research by Juliani, Kundre, and Bataha (2014) have a significant 
correlation with sexual behavior so that training on adolescents is important to prevent sexual behavior problems 
on adolescents. Adolescents that have been trained can be a counsellor for their friends. This is appropriate with 
early study on adolescents that explained most of them tell their story with friends 80% than with their parents 
(46,6%).

This research appropriate with adolescents development which need a friend as a place for their counselling. 
Potter and Perry (2009) explained that adolescents tend to more comfort with their peers because peers give them 
togetherness feel, agreement, and a chance to learning behavior that can be accepted. And then Wong (2008) 
explained adolescents prevent an autonomy from family and developing their identity through peers. So that peer 
educators as one of the highest information resource which can be accessed by adolescents and important to be 
responsible for train so knowledge about reproductive health and adolescents development have been better than 
before.

Result on teachers that are significant can be a support to increasing adolescent knowledge for getting the right 
information. Teacher as a school components, have a main role for adolescent health for getting information 
through counselling. This is appropriate with research by Ekin and Oksal (2012) that teacher attitude can impact 
for effectiveness counselling service at school. Another opinion about adolescents problems at school can be 
done with developing counselling skill on teachers (Georgiana, 2015). This training will be helpful because 82.4% of 
adolescents said that teachers as their information resource about reproductive health. 

Teacher can be involved in UKS program and nurse which are responsible for school health will be easier to apply 
Comprehensive School Health Model (CSHM). CSHM is an organization that produce a policy, procedure, and 
planning program to prevent, protect, and increasing student and staff health, so that students can increase their 
skill in studying in school (Allensworth, Lawson, Nicholson, 1997). Healthy development and growth condition, and 
a good study skill hope can bring in a quality human resources.
 
Training for teachers and peer educators, beside can effect on participant, also can activate UKS program. Role of 
teacher that had trained is help peer educators to be a counselor for their peers. Teacher also can have a direct 
role to adolescents. Continuos of this research will be useful because teacher that have been trained more than 
50%. If peer educators graduate, teacher still can be an information resources for adolescents in the next year. This 
is appropriate with research by Veronica (2009) that explained a difference of knowledge and attitude of teacher 
before and after reproductive health education. So that optimize adolescents role as peer educators and teacher as 
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an information resource can be an important thing to help adolescents about reproductive health.

CONCLUSION 

Result showed that there is a significant difference before and after training, used lecture method, discussion, and 
counselling practice on teachers and peer educators. It is recommend peer educators can distribute the knowledge 
and help their peers to choose a right solution for themselves, and teachers as a counsellor and couch for peer 
educators. Result of this research hope can be increasing knowledge about reproductive health and can prevent 
adolescent from sexual behavior problems.
 
School administrators and teachers role in supporting students for doing UKS program, especially in preventing 
sexual behavior problem on adolescents, through direct coach such as being an expert counsellor and  arrange 
consultation schedule. Peer educators are recommended to get continuos continuous supervision and coach by 
health team. The next research need to measure effectiveness of training and counsellor skill on peer educators and 
teachers for sexual behavior on adolescents.
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Introduction: Tubectomy contraception among childbearing women has lower number of choosers when 
compared with other methods of contraception. The purpose of this study was to analyze the interpersonal 
factors, situational and behavioral attitudes with tubectomy selection among childbearing women. Methods: 
The design of this study was cross sectional. The population were childbearing women in Pacar Keling 
Tambaksari. The 71 sample respondents were chosen by purposive sampling technique. The independent 
variables in this study were interpersonal factors, situational and attitude behavior. The dependent variable 
was the behavior in selecting tubectomy. The data was collected using questionnaire and analyzed using chi 
square test with a significance level of α ≤ 0.05. Result: The results showed a significant correlation between 
interpersonal factors (p=0.000), and attitude (p=0.000) with the tubectomy selection. There was no correlation 
with situational factors (p=0.138).Discussion: Interpersonal factors and behavioral attitude have a significant 
correlation with tubectomy selection. However, there was no correlation with the situational factor. The 
results of this study are expected become the reference for further research related to other factors (family 
support, norms, culture, economy), so it can be discovered which is the most influential factor in tubectomy 
contraception selection among childbearing women. Health workers try to develop positive attitude among 
the community of tubectomy contraception to increase the woman effective contraceptive acceptors.

Keywords: tubectomy contraception, interpersonal factors, situational, attitude, childbearing women.

INTRODUCTION 

The main problem Indonesia facing at this moment is the excessive growth of population.  The growth rate is relatively 
high which reaches 5 million per year (Arliana, 2013; Muniroh, et al., 2014). On RPJPN year 2010-2025, government’s 
strategy is to strengthen access to equitable and qualified family planning using Long Term Contraception Method 
(LTM) and non LTM (BKKBN, 2015). LTM consists of Intra Uterine Device (IUD), implants (implant) and safe contraception 
methods (Muniroh, et al., 2014). Safe contraception consists of two kinds of Operative Methods Women (MOW) 
and Operative Method Man (MOP) (Meilani, et al., 2010). MOW or tubectomy is an appropriate and effective choice 
for families who unwillingly want more children with a success rate reaches 99%. Despite the high effectiveness 
of tubectomy contraception, contraceptive users were likely lower than other contraceptives with the number of 
acceptors is only 1.78% of all users acceptors (BKKBN, 2015).

Percentage of achievement toward new family planning participants of the PPM-PB 2014 is 8.19%, dominated by the 
use of the method of Non LTCM (80.72%) and LTM (19.28%). Female contraceptive selection methods in Indonesia, 
until November 2014, recorded that there were 2,906,008 acceptors used syringes, 1,507,757 acceptors used pill, 
575,442 acceptors use implant contraception, 402,193 acceptors used IUD and 96,272 acceptor used tubectomy 
(BKKBN, 2015). The number of contraceptive use in Surabaya based on data Bapemas and KB 2015 is 12.43% IUD, MOP 
(vasectomy) is 0.32%, tubectomy (tubektomi) is 7.54%, IMP is 6.13%, using syringes is50.05%, using pills is 18,32%, 
using condoms is 5,17% of  407,724 citizens. The data shows that acceptors of tubectomy still low, reaching only 
30,767 out of 407,724 participants, the total number of citizens in the city of Surabaya, that use contraception. Total 
EFA is 62,758 citizens in Tambaksari District that is the highest in the city of Surabaya.
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Restrictions on the number of children need to be considered in order to achieve a prosperous family through family 
planning programs. The number of contraceptive which has been using until December 2015 in Tambaksari district 
of Surabaya shows that  3,028 people used tubectomy ,  24,645 people used syringes, 8,975 people used pills and 
4,979 people used IUD, out of  the total number of EFA 62,758 people. Data in year 2015 showed the achievements of 
contraception tubectomy were 102 people where likely to decline compared to year 2014 with 116 people realized. It 
can be explained that according to the data obtained,  the applicants of contraceptive tubectomy in 2015 was lower 
with 152 people used IUD, 119 people used implant, 3,179 people used injection, and 530 people used pills (Bapemas 
& KB, 2015). Based on these data, the method of tubectomy in Surabaya is still desirable compared to other birth 
control methods the IUD, injections and pills. Tubectomy acceptor should be increased so that the selection of 
tubectomi for contraceptive, which is appropriate with body condition of each acceptor, is effective on preventing 
pregnancy.

National family planning movement has been successfully encouraged community participation in building small 
family independently. This success must be absolutely continually improved because its achievements have not 
been evenly distributed and at the moment the activity of using LTM KB is still low (BKKBN, 2012). One of the factors 
that lead to low interest acceptors using tubectomy method is the lack of public knowledge (Anzani, 2013), as well as 
the negative attitude in the selection of contraception (Rachmadyanti, 2015). People are still not able to determine 
the contraceptive based on the level of effectiveness and efficiency (MOH, 2010). The government has given the 
socialization of family planning to the community, unexceptionally to the important figures, but not all people 
get the socialization yet (BKKBN, 2011). PLKB Tambaksari District has also approached individually in the form of 
counseling to the prospective acceptors. Acceptors’ decision on selecting the appropriate family planning methods 
affects the success of the family planning program in Indonesia. Tubectomy contraceptive method, that reaches 
98.85% success, is one of the most effective modern methods of family planning (BKKBN, 2011). The family planning 
program of the government is an effort to the most basic and important preventive health care for childbearing 
women to delay their first baby birth (postponing), spacing of children (spacing) or limit (limiting) the desired 
number of children according to the medical safety and the possible return of the phase fertility as efforts to 
achieve prosperity by providing contraceptives (Kustriyanti, 2013).

Model health promotion (Health Promotion Model) by Nola J. Pender in Nursalam (2013) which includes interpersonal 
factors, situational and attitude is very influential in shaping an individual’s behavior, for example in the use of 
contraception. The participation of women in implementing family planning programs and conduct contraceptive 
choice is very important, especially in changing the behavior of a woman in choosing a contraceptive method 
of tubectomy. Changes in behavior of a person cannot be changed quickly, but requires gradual process through 
stages of knowledge, attitudes and behavior followed.

METHOD 

This research uses a correlational study design with cross sectional approach. The population in this study was all 
childbearing women, newly family planning acceptors in Sub District Pacar Keling Tambaksari Surabaya in 2015. 
The sample is based on a purposive sampling technique. The sample consisted of 71 respondents. The dependent 
variable in this study is the contraceptive tubectomy in childbearing women and independent variables are 
factors interpersonal, situational and attitude. Instrument in this study was a questionnaire. Data was analyzed by 
univariate and bivariate frequency distribution and percentage using statistical Chi Square Test with a significance 
level of α ≤ 0.05
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RESULTS 

Table 1. 
Characteristics of childbearing women  in Tambaksari District of Surabaya (n = 71)

Characteristics of Respondents Criteria f %

Age 
26-35 years 24 34

36-45 years 47 66

Marriage of age

5-10 years 19 27

11-15 years 14 20

16-20 years 14 20

>20 years 24 34

Education

Elementary 17 23

Junior 21 30

Senior 31 44

University 2 3

Occupation

Government official 2 3

Private Official 9 13

Enterpreneur (trading) 12 17

House wife 48 68

Family  Income
<Rp.3.045.000 57 80

> Rp. 3.045.000 14 20

According to the table 1 above explains that  most respondents, that are 47 acceptors (66%), are in the age of 36-45 
years. A large part is respondents , that are 24 acceptors (34%), have been married for more than 20 years. Most 
residents, that are 31 acceptors (44%), are high school graduates. Occupation type of respondent, that are 48 people 
(68%), in average is a housewife. Most respondents, that are 57 people (80%), have  monthly family income <UMK 
Surabaya,.

Table 2. 
Reproductive history characteristics of childbearing women in Tambaksari District of Surabaya (n = 71)

Characteristics of Respondents Criteria f %

Number of children

2 38 54

3-4 30 42

>4 3 4

Planning  pregnancy
Yes 11 15

No 60 85

Information  resources 

Health  care workers 34 48

Media 6 8

KB official 24 34

Closest people 7 10

Current contraseption
Tubectomy 23 32

Non-Tubektomi 48 68

Reason for using contraseption
Birth control 68 96

Medical problem 3 4
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Table 2 illustrates that respondents in majority, that are 38 acceptors (54%), had two children.  Respondents whose 
resources contraceptive methods derived from health workers were 34 acceptors (48%). Respondents’ knowledge 
about types of contraceptive methods shows that most residents, that are 32 acceptors (45%), could  mention 
5 types of contraceptions. Methods of contraception currently used by the majority of respondents, that are 48 
acceptors (59%), are non tubectomy. Most residents, that are 68 people (96%), have their own desires and reasons 
to determine their contraception.

Table 3. 
Interpersonal  factors  contraceptive tubectomy selection  of childbearing women  in Tambaksari District of 

Surabaya (n = 71)
Interpersonal Factor Tubektomi Selection Total

No Yes No Yes

f % F % ∑ %

Low 19 26,8 0 0 19 26,8

Moderate 12 16,9 4 5,6 16 22,5

High 17 23,9 19 26,8 36 50,7

48 67,6 23 32,4 71 100

Coefisien contigensi (C) = 0,432  chi square test p = 0,000 

Table 3 explains that interpersonal factors in choosing tubectomy contraception in majority is high, with a percentage 
of 50.7%. Nineteen acceptors (26.8%) chose  tubectomy  method and 17 acceptors (23.9%) chose non- tubectomy 
ones. Respondents in majority got support or strong motivation from her husband and health personnel. The results 
of the statistical Chi Square correlation test obtained the degree of significance of p = 0.000, then H1 accepted 
which means no correlation between interpersonal behavior and the contraceptive tubectomy toward childbearing 
women. In the contingency coefficient (C) obtained 0.432 which means that the variable interpersonal factors and 
selection contraceptive tubectomy have strong correlation.

Tabel 4. 
Situasional  factor in  tubectomy  selection toward childbearing women in  Tambaksari District Surabaya  (n=71)

Situasional Factor

Tubektomi Selection
Total

No Yes No Yes

f % F % ∑ %

Low 7 9,9 0 0 7 9,9

Moderate 13 18,3 6 8,5 19 26,8

High 28 39,4 17 23,9 45 63,4

48 67,6 23 32,4 71 100

coefisien contigensi (C) = 0,230  chi square test p = 0,138

Tabel 4 shows that most respondent have high situasional factors with percentage of 63,4%. Seventeen acceptors 
(23,9%) chose tubectomy  and 28 acceptors (39,4%) chose non tubectomy.The situational factors, which are in the 
form of characteristics needs and available contraception selection affect the selection of contraception tubectomy. 
The result of the statistical Chi correlation test obtained the degree of significance p = 0,138, then Hi is rejected. It 
means there is no correlation between the situational factors and he contraception tubectomy selection toward 
childbearing women.
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Table 5. 
Attitude of  tubectomy  selection  of childbearing  women in Tambaksari District of Surabaya (n = 71)

Attitude

Tubektomi Selection
Total

No Yes No Yes

f % F % ∑ %

Negative 37 52,1 0 0 37  52,1

Positif 11 15,5 23 32,4 34  47,9

48 67,6 23 32,4 71 100

Coefisien contigensi (C) = 0,585  chi square test p = 0,000

Table 5 shows that most respondents have high situational factors in category with a percentage of 63.4%. Seventeen 
(17) acceptors (23.9%) who chose tubectomy contraception method and 28 (39.4%) who chose non tubectomy 
contraceptive methods. Situational factors, such as the characteristics and needs of contraceptive choices available, 
are influencing the tubal ligation contraception. The results of the statistical Chi Square correlation test obtained 
the degree of significance of p = 0.138, then H1 rejected, which means there is no correlation between the situational 
factors and the contraceptive tubal ligation in childbearing women.

DISCUSSION

Table 3 shows that respondents in majority have high interpersonal factors in category. Most respondents with 
high interpersonal factors still choose non tubectomy contraceptive methods. This is influenced by several factors, 
including age, marital age, number of children,  giving birth plan, or based on the experience of others. The analysis 
showed no connection between interpersonal factors with the contraceptive tubectomy childbearing women in 
Tambaksari District of Surabaya. The results of these studies can be explained in theory HPM Nola J. Pender (1987) 
which states that interpersonal factors is behavior cognition, beliefs or attitudes of others who can influence the 
individual in performing an action. Interpersonal factors consist of norms (expectations of others), social support 
(instrumental and emotional support) and model (learning from the experience of others).

Interpersonal factors that give the most influence in these studies lies in the domain of norms related to the 
contraceptive tubectomy toward childbearing women. Support or motivation from spouse also gives considerable 
influence, but support or motivation from neighbors is lack of maximum impact. Domain norms associated with 
tubectomy contraception election is significant because the respondents stated that religious norms is guided to 
perform an action. In addition, the domain of support or motivation of the husband is very important in influencing 
the decision of a wife to determine the most appropriate contraceptive for themselves and their families. Decision 
made by husband and wife is a determinant in the family, including the decision in the selection of contraceptive 
tubectomy.

Not all respondents who have high interpersonal factors in category would choose tubectomy contraception. The 
age of marriage is very influential in the health care effort related to the selection of contraceptive methods. Marital 
age is associated with the number of children that are owned by a family. The results of this study are consistent 
with the opinion of Seto (2011) which states that the number of children can affect WUS interest in choosing a 
contraceptive tubectomy by considering the effectiveness of safe contraception.

Respondents with interpersonal factors category was decided to choose a contraceptive tubectomy among others 
because of several factors that determine the benefits and effectiveness of tubectomi. There are free services from 
the government. There is a reward / gift that affect the respondent’s use of contraceptive methods.  The time 
required in the implementation of relatively fast and brief, as well as the availability of infrastructure or facilities 
support services. However, there are respondents with moderate  interpersonal factors category  refuses to select 
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a tubectomy contraception for fear of side effects from the operative method. Knowledge will be very influential 
in determining someone’s choice such as like interest of childbearing women to select tubectomy contraception. 
Knowledge is very important domain to form someone’s actions. (Notoadmodjo, 2007).

Other influential interpersonal factor that affects the selection of tubectomy contraception of childbearing women 
is support or motivation of health personnel and the influence of people nearby using tubectomy contraception. 
Analysis of the data in this study may indicate that health professionals such as doctors, nurses or midwives who 
become major source of information about contraceptive methods, with  a number of 34% can affect the selection 
of tubectomy contraceptive methods. Health personnel have a very important role in society because they are 
considered to have a lot of knowledge about contraception, making an individual having faith in others that are 
considered highly influential on behavior. The influence of people nearby using tubectomy contraception such as 
the influence of their parents or close friends who use the contraception tubes make them interested to use the 
same contraceptive based on the experience of others. Respondents who have moderate interpersonal factors and 
chose non contraception tubectomy were caused by a lack of support or motivation from their spouse toward the 
tubectomy contraception selection. Respondents who have low interpersonal factors in category tend to choose 
non tubectomy contraception. The opposite is indicated by respondents that are included in the low category of 
interpersonal factors and choose tubectomy contraception. It is all caused by health issues.

Table 4 shows that respondents in majority have high situational factors in category but chose non tubectomy 
contraception. It is caused by several factors, including age and the need for contraceptive use. The analysis showed 
there was no correlation between the behavior of situational factors and the tubectomy contraception childbearing 
women in Tambaksari District of Surabaya.

The results of these studies can be explained in theory HPM Nola J. Pender (1987) stated that situational factors is the 
personal perception and cognition of situations that may facilitate or restrain a behavior like the choices available, 
the characteristics of the needs and characteristics of the aesthetic environment. These situational factors, that 
may be the key, can influence the development of effective new strategies to facilitate and sustain health promotion 
behavior in society (Nursalam, 2013).

The majority of respondents, who have high situational factors in category, choose non tubectomy contraception. 
One of the reasons that makes respondents with high situational factors but chose non tubektomi contraception is 
the age of the respondent. Age of women is crucial in the choice of contraceptive methods that will be used because 
it will influence the number of children. According Ekarini (2008), the age is one factor for someone to be a safe 
contraception acceptor, for age associated with reproductive potential and determine whether or not someone do 
a tubectomy as a mean of contraception.

Situational factors that influence most in these studies lies in the domain contraceptive choices available and the 
characteristics of individual needs. Less situational factors influence the aesthetic domain environment is related 
to tubectomy contraception. Available domain Contraceptive choices associated with tubectomy contraception 
election has an important role since the respondents in majority stated that the facilities and infrastructure support 
as well as a short time was the reason for choosing contraception. Additionally domain characteristics of needs 
also play a role in the selection of tubectomy contraception. When it is viewed from the reproductive history, 
the respondents, that are 59 respondents (83%), in majority claimed to have his own desire to use tubectomy 
contraception, 3 respondents (4%) have health problems such as bleeding after childbirth. They are respondents 
number 9, 46 and 68. Nine respondents (13%) have already been giving birth, and 60 respondents (85%) has had 
a number of children sufficiently and do not want to have more children, , and 23 respondents (32%) has already 
been using various types of contraceptive methods before so that they decided to use a tubectomy contraception. 
Characteristics of needs is a determinant of decision-making on the individual. Based on these data someone who 
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decided to use tubectomy contraception would be based on their respective needs.

Other situational factors can also influence the tubectomy contraception in childbearing women, that is associated 
with environmental aesthetic tubectomy contraceptive methods. Data analysis can show that the views of the 
public can influence the selection of tubectomy contraceptive methods. Social life can give someone’s belief about 
others’ approval of an action or whether the individual’s perception of others in the community to support the 
establishment of an action or not.

Table 5 shows that the majority of respondents have a negative attitude while the rest have a positive attitude 
toward the tubectomy contraception. This is due to the different perception among individuals in addressing a 
statement associated with tubectomy contraception. A perception will greatly influence the attitude to be formed 
on the individual itself. The analysis shows there is a connection between attitudes to tubectomy contraception 
toward childbearing women in Tambaksari District of Surabaya.

The results of these studies can be explained in theory HPM Nola J. Pender (1987) which states that the attitudes 
associated with the activity can influence the behaviors that indicate an immediate emotional reaction that may be 
positive or negative (Nursalam, 2013). According to Maulana (2009), the attitude is a reaction or response which was 
still closed from a person to a stimulus or object. Among various factors that influence the formation of attitudes is 
a personal experience, the influence of others that are considered important, mass media, educational institutions 
or religious and emotional factors (Henry, 2010). This attitude consists of various layers of receiving, responding, 
respecting and being responsible (Notoatmodjo, 2010).

Someone will have a positive attitude towards tubectomy contraception because it has the feeling of support or 
siding of a statement or information which related with tubectomy contraception they heard of, such as contraception 
method is very effective and safe, no side effects, does not affect sexual function and activities of daily living, and 
will responsible for tubectomy contraceptive methods. In the contrary, when someone had a negative attitude, then 
she would not take sides or be less supportive of any information about tubectomy contraceptive methods.

A person’s behavior depends on the information received during social interactions continuously. If the information 
received is correct, someone will live right. And it will happen in the contrary. So the social environment support 
also has a role that is important enough to change behavior (Notoatmodjo, 2007).

Education affects how a person in the act. As well as determining patterns of family planning and basic patterns of 
contraception use and the improvement of the welfare of the family. BKKBN in Kusumaningrum (2009), education is 
one of the factors that determine a person’s knowledge and perception of the importance of something, including 
the importance of participation in family planning. Someone who is highly educated would have a broader view and 
more receptive to ideas and new ways of life.

Another thing is also shown in this study that there were some respondents who chose non tubectomi contraceptive 
method but has a positive attitude. Someone who believes that the use of tubectomi contraceptive methods can 
provide benefits and there is no adverse effect on them, then the attitude that arises is a positive attitude. The 
influence of other people can also affect a person’s perception in the formation of attitudes. Wrong perceptions 
associated with the side effects of tubectomy operative actions have caused someone to have a negative attitude. 
This is in line with research Goddess (2014) that people fear the use tubectomy methods because they thought that 
it requires surgery and fear of a tool that is inserted into the uterus or under the skin, fear and misperceptions about 
the use of LTM so acceptors of these methods tend to be low.
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CONCLUSION 

Childbearing women who have high interpersonal factors tend to choose a tubectomy contraception, situational 
factors in this study do not support the tubectomy contraception towards childbearing women, and childbearing 
women who have negative attitudes tend to favor non-tubektomi contraception.

SUGGESTION

• Health care workers especially nurses should strive to improve knowledge and increase the positive attitude 
of society regarding contraception women with tubectomy methods through counseling or counseling to urge 
people choose tubectomy contraceptive methods.

• Respondents expected more attention to their IEC and counseling of family planning officials  associated with 
increasing participation of women in family planning and disseminate their female contraceptive that is effective 
to family / friends / neighbors that exist around the environment.

• The results of this study are expected to be one of the references in further research related to other factors 
(family support, norms, cultural, economic) associated with the tubectomy contraception, so that it can be seen 
that the most  influential factor in the choice of tubectomy contraception toward childbearing women.
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There are around two million Moslems from 184 countries gathering in Mecca, Saudi Arabia for the annual hajj 
pilgrimage. Annually, more than 50% from 168,800 Indonesian hajj pilgrimage are with high risk health status. 
Hajj medical examination is a method of identifying the health status based on characterization, prediction 
and determination of health risk factor elimination. There are four categories of health risk, namely White 
(younger than 60 years old without disease); Green (older than 60 years old without disease); Yellow (younger 
than 60 years old with disease) and Red (older than 60 years old with disease). This study aimed to describe 
health status of hajj pilgrim of Indonesia. This study used a descriptive method to the 154,239 ordinary hajj 
pilgrims in 2016. The study design was cross-sectional. Secondary data was taken from “Siskohatkes” (Sistem 
Informasi dan Komputerisasi Haji bidang Kesehatan) of Health Ministry on September 8th, 2016. Results 
showed that most Indonesian hajj pilgrims were at high risk health status as many as 102,177 persons (66.3%), 
divided into Yellow 56,909 persons (36.9%), Red 34,958 persons (22.7%) and Green 10,310 person (6.7%). The 
number of pilgrims with high risk health status in 2016 is more than the no-risk health status.

Keywords: hajj pilgrim; health status; medical examination

INTRODUCTION 

There are around two million Moslems from 184 countries gathering in Mecca, Saudi Arabia for the annual hajj 
pilgrimage. Annually, more than 50% from 168,800 Indonesian hajj pilgrimage are with high risk health status. This 
event can potentially affect global health security because of the possibility that infectious agents will spread 
beyond. Indonesia is a Moslem-majority countries most populous in the world. Hajj is worship that requires physical 
health environmental extremes such as exposure to sunlight, heat (45 ° C during the day and 20 ° C at night), thirst, 
crowding, steep inclines and traffic congestion during the time period long (40 days per 70-day pilgrims during the 
Hajj season) increases health risks. The waiting time is long Hajj departure there are even some areas more than 
20 years led to a lot of Indonesian pilgrims tend to be older and many have medical comorbidities. These factors 
worsen, especially in the medical examination there and congestive ischemic cardiovascular disease, fluid and 
electrolyte abnormalities, metabolic diseases, respiratory and other infectious diseases. (EMRO WHO, 2016; Saber, 
et al)

The Ministry of Health is responsible for organizing the Hajj health care since before departure to Saudi Arabia, on 
the way to go and return, as long as in Saudi Arabia and upon return to Indonesia. Implementation of Hajj Health 
aims to provide guidance, care and protection as well as possible for hajj pilgrims in the health sector, so that Hajj 
pilgrims able to perform worship in accordance with the teachings of Islam. The objectives are achieved through the 
efforts of enhancing the health conditions prior to departure, maintaining a healthy condition during the pilgrimage 
until it was returned to Indonesia, and to prevent the transmission of infectious diseases that might be carried out 
/ check-in by the pilgrims. (Kemenkes, 2011)

Hajj medical examination is a method of identifying the health status based on characterization, prediction and 
determination of health risk factor elimination. Health examination are conducted through three stages: first, 
second and third. The first stage held by the Organizing Team Health District / City in community health centres 
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and / or hospitals when the pilgrims to register to get the number portion. The second stage examination held 
by the Organizing Team Health District / City in community health centres and / or hospitals when the pilgrims as 
the government have determined the departure of pilgrim certainty in the current year. The third stage held by the 
Committee for Hajj embarkation Health at embarkation at the time of the pilgrims before departure. From a medical 
examination obtain pre existing disease, which is a health condition or health problem before run hajj pilgrims. 
(Kemenkes, 2011)

Based on the results of medical examination it was determined the second stage of the pilgrimage health qualify 
pilgrims (Istithaah).  Health qualify of pilgrims is the ability of pilgrims from the aspect of health through physical 
and mental scalable so that it can run the appropriate guidance of Islamic worship. Health qualify pilgrims include: 
qualify, qualified by assistance, not eligible for temporary and not eligible. (Kemenkes, 2016)

There are four categories of health risk, namely White (younger than 60 years old without disease); Green (older 
than 60 years old without disease); Yellow (younger than 60 years old with disease) and Red (older than 60 years 
old with disease). Therefore, the aim of this study was to review the risk health status of medical examination. 
Therefore, the aim of this study was to describe health status of hajj pilgrim of Indonesia. (Kemenkes, 2016) 

METHOD 

This research was conducted on a descriptive method.. Design of the study was cross-sectional studies or time point 
approach. This study used quantitative data in the form secondary data based with embarkation data. Secondary 
data was taken from “Siskohatkes” (Sistem Informasi dan Komputerisasi Haji bidang Kesehatan) of Ministry of 
Health Indonesia on September 8th, 2016. Population of sample in this study was total sampling, it was the whole 
154,239 ordinary hajj pilgrim who in embarkation data. The data have been obtained subsequently processed and 
analyzed in accordance formulation of the problem and research objectives. Quantitative data analysis techniques 
Univariate data analysis for categorical data such as data summarization only use the size frequency distribution 
by percentage or proportion: distribution by sex, distribution by age group, the most tenth of disease diagnose, 
distribution by category health qualify and distribution by health risk.

RESULTS 

Table 1. Distribution of hajj pilgrims by Sex in 2016
Sex n %

Male 69376 45%

Female 84863 55%

Total 154239 100%

The number of hajj pilgrims by sex in 2016 were women more than man that were 84,863 persons (55%).

Table 2. Distribution of hajj pilgrims by age group in 2016
Age Group n %

≤ 40 years 18092 11.7

41 -50 years 40198 26.1

51 - 60 years 52933 34.3

≥ 61 years 43016 27.9

Total 154239 100
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The number of hajj pilgrims by age group: the number of the largest age group were aged 51-60 years by 52,933 
people (34.3%), while for ≥ 61 years, 41-50 years, <40 years respectively 27.9%, 26 , 1% and 11.7%.

Table 3. 
The Most Tenth of Disease Diagnose of hajj pilgrims in 2016

 

The number of hajj pilgrims by category disease diagnose : the number of the largest of disease were hypertension 
for 40,351 persons (37.18%), while for Hyperlipidemia, Diabetes Mellitus, Cardiomegaly, Dyspepsia, Obesity, Arthritis, 
Chronic Ischemic Heart Disease, Asthma and Iron Deficiency Anaemia respectively 25%, 11.91%, 6.08%, 5.50%, 3.76%, 
3.25%, 2.41%, 1.40%, and 1.33%. 

Table 4. Distribution of hajj pilgrims by category health qualify in 2016
Category  Health Qualify n %

Qualify 110084 71.6

Qualified by assistance 43644 28.3

Not eligible for temporary 94 .1

Not eligible 54 .0

Total 154239 100.0

The number of hajj pilgrims by category health qualify: the number qualify for 110,084 persons (71.6%) and qualify 
by assistance of 43 644 persons (28.3%). While the number of not eligible temporary and not qualify for 94 persons 
and 54 persons.

Table 5. Distribution of hajj pilgrims by category health risk in 2016
Category Health Risk n %

White 52062 33.8

Green 10310 6.7

Yellow 56909 36.9

Red 34958 22.7

Total 154239 100.0

The number of hajj pilgrims by most health risk category were the yellow of 59,909 persons (36.9%), while the red 
and green respectively 22.7% and 6.7%. While pilgrims no health risk (white) amounted to 52 062 persons (33.8%).
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DISCUSSION

Health is the capital of the pilgrimage, without adequate health conditions, undoubtedly a ritual of worship to be 
not optimal. Therefore every pilgrim needs to prepare in order to have optimal health status and maintain it. To 
that end, the first attempt to be implemented is a health medical examination. Determination of the health status 
of high risk pilgrim letters poured in a medical examination pilgrims are issued and signed by physician medical 
examiner Hajj.

This study showed that almost a third of pilgrims aged 51- 60 years was 34.3%, pilgrims aged > 60 years was 27.9%,  
the number qualify for 110,084 persons (71.6%), the most preexisting disease was hypertension, hyperlipidemia and 
diabetes mellitus, that most Indonesian hajj pilgrims were at high risk health status  as many as 102,177 persons 
(66.3%). Many Moslems have waited decades for the opportunity to perform Hajj, and by the time they receive the 
opportunity, they may have many health problems associated with age. This conditions can increase morbidity 
and mortality pilgrims. To overcome the high risk health status of Indonesian hajj pilgrim are enhancing medical 
examination, promotive, preventive, curative and rehabilitative since registration of hajj until health services in 
Saudi Arabia.

CONCLUSION 

The number of pilgrims with high risk health status in 2016 were more than a no-risk health status. This can increase 
the morbidity and mortality of the pilgrims. To prevent illness and death in the coming year is to enhancing the 
quality of medical examination, promotive and preventive, curative and rehabilitative in pre embarkation. Also 
improve the quality of health services in Saudi Arabia. This study should be forwarded for future analysis.
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Sepsis is a major healthcare problems in the world, killing one in four sepsis patients. The neutrophil-
lymphocyte ratio (NLR) is readily available calculated parameters in a basic hematology examination of a 
complete blood count. Studies have shown that NLR can predict outcomes in many  settings including sepsis 
patients. The aim of this study was to evaluate the use of NLR to predict in-hospital mortality in sepsis patients. 
This retrospective study used medical records data of patients hospitalized in a general hospital in Tangerang 
District, Banten Province, Indonesia between January to December 2014 which died due to sepsis and non-
sepsis causes. The data collected was epidemiological and clinical characteristics including sex, age, length of 
hospitalization, co-morbidities, laboratories data (leucocyte, neutrophil, lymphocyte count) on admission and 
survival outcome. NLR was a ratio of neutrophil / lymphocyte, and categorized as high or low based on cut off 
point of 8.9. The association between NLR with outcome was assessed using univariate logistic regression and 
then adjusted for potential confounders with multivariate logistic regression. The Kaplan-Meier curves were 
used to assess the probability of survival between high or low NLR. Out of a total of 237 hospitalized patients 
who died, 57.8% died with sepsis, severe sepsis or septic shock. Characteristics between two group of patients 
were not significantly different. Patients with sepsis had a statistically significantly higher baseline NLR value 
compared to patients without sepsis (6.2 (0.2-33.3) vs. 8.4 (0.2-45.5), p = 0.039). After multivariate analysis 
adjustment to the confounding variables there was an association between high or low NLR and in-hospital 
mortality, with relative risk of 1.094 (95% CI 0.825-1.452), p = 0.672. When measured upon admission of sepsis 
patients, the NLR value was  associated with in-hospital mortality, and may be used as predictor of outcome. 

Keywords: sepsis, in-hospital mortality, neutrophil lymphocyte ratio

INTRODUCTION 

Sepsis in its various severity are major healthcare problems that affect millions of people around the world each 
year, killing one in four sepsis patients, and increasing in incidence.(1,2) Sepsis is a systemic inflammatory process 
which affects every organ system in the body.[3] Many biomarkers, including acute phase proteins and cytokines, are 
frequently used to diagnose sepsis, estimate its severity, and predict prognosis [4-8]. The neutrophil-lymphocyte 
ratio (NLR) is readily available calculated parameters in a basic hematology examination of a complete blood count. 
Studies have shown that NLR can predict outcomes in oncology patients [9], including lung [10], ovary [11], breast 
[12], colorectal carcinoma [13], hepatocellular carcinoma [14], also acute coronary syndrome patients [15] and sepsis 
patients [16-18]. Although many studies have shown an association between NLR and mortality in various settings, 
studies that described this association in sepsis patients through a survival analysis. The aim of this study was to 
evaluate the use of NLR to predict mortality in sepsis patients. 

MATERIAL AND METHOD 

This study was a retrospective study using medical records data of patients in an general hospital in Tangerang 
District, Banten Province, Indonesia. Samples of this study were patients hospitalized between January to December 
2014 which died with sepsis, severe sepsis or septic shock and non-sepsis. The data collected were epidemiological 
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and clinical characteristics (sex, age, length of hospitalization, co-morbidities including diabetes mellitus (DM), 
hypertension (HT), chronic heart failure (CHF), chronic liver disease (CLD), chronic kidney disease (CKD), hemorrhagic 
(H) and non hemorrhagic (NH) cerebrovascular disease (CVD)), laboratories data (leucocyte, neutrophil, lymphocyte 
count) on admission and survival outcome.  The inclusion criteria were that the patients had to aged above 18 years-
old, regardless of admitting diagnosis with neutrophil and lymphocyte counts. The exclusion criteria were missing 
datas, and patients with immunocompromised diseases such as suffering acquired immunodefficiencies syndrome 
(AIDS), cancer patients with history of chemotherapy and use of immunosuppressive drugs. NLR was computed as a 
ratio of neutrophil / lymphocyte values, which are recorded in the complete blood count. Then, NLR was categorized 
as high or low based on cut off point of 8.9.[18] The outcome was in-hospital mortality. Continuous variables are 
presented as median (range) or mean (standard deviation), categorical variables are presented as frequency 
(percentage). Variables used for multivariate analysis are age, sex, and co-morbidities. The association between NLR 
with outcome was assessed using univariate logistic regression as hazzard ratio (HR) and 95% confidence intervals 
(CI), and then adjusted for potential confounders with multivariate logistic regression. The Kaplan-Meier curves 
were used to assess the probability of survival between high or low NLR. p values equal to or less than 0.05 were 
considered statistically significant. Statistical analyses used SPSS software (version 20.0, SPSS Inc., Chicago, IL, USA). 

RESULTS 

There were a total of 237 hospitalized patients who died, 57.8% (n=137) died with sepsis, severe sepsis or septic 
shock. Of patients who died with sepsis compared to without sepsis, male were more frequent (56.9% vs. 51.0%, p = 
0.219). Median age of sepsis group compared to without sepsis group was 53 year-old (range 19-85) and 54 year-old 
(range 19-87) consecutively (p = 0.240), and in both groups only 32.1% were aged above 60 year-old. Patients who 
had 2 or more co-morbidities in sepsis group were lower compared to without sepsis group (67.2% vs. 82.0%, p = 
0.07). Early mortality in sepsis group compared to without sepsis group were significantly lower (23.4% vs. 35.0%, p = 
0.035). Compared with patients without sepsis (n = 100), patients with sepsis (n = 137) had a statistically significantly 
higher baseline NLR value at the time of admission (6.2 (0.2-33.3) vs. 8.4 (0.2-45.5), p = 0.039). Table 3.1 shows other 
characteristics of the samples.

Table 1. 
Characteristics of patients died with sepsis and without sepsis.

Sepsis patients 
N=137 (%)

Without sepsis patients 
N=100 (%) p-value

Male 56.9% 51.0% 0.219

Age median (range), year-old 53 (19-87) 54 (19-85) 0.240

Age above 60  year-old 32.1% 32.1% 0.550

Co-morbidities

DM 74.5% 82.0% 0.111

HT 11.7% 20.0% 0.058

CHF 9.5% 23.0% 0.004

CKD 74.5% 69.0% 0.218

CLD 3.6% 2.0% 0.371

NH CVD 13.9% 11.0% 0.326

H CVD 5.1% 19.0% 0.001

Leukemia 0.7% 2.0% 0.383

Lymphoma 0.0% 3.0% 0.074

Solid tumor 8.8% 19.0% 0.021

High co-morbidities (> 2) 67.2% 82.0% 0.070
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Hospital stay median (range), 
days 5 (1-36) 3 (1-24) 0.006

Early mortality 23.4% 35.0% 0.035

Leucocyte median (range) 15,540 (1,850-
16,6100) 13,360 (3,390-15,400) 0.2060    

Neutrophil median (range) 82 (43-94) 80 (46-92) 0.1835

Lymphocyte median (range) 9 (2-32) 12 (2-29) 0.1835

NLR median (range) 8.4 (0.2-45.5) 6.2 (0.2-33.3) 0.039

DM: diabetes mellitus, HT: hypertension, CHF: chronic heart failure, CKD: chronic kidney 
disease, CLD: chronic liver disease, NH CVD: non hemorrhagic cerebrovascular disease, H CVD: 
hemorrhagic cerebrovascular disease, NLR: neutrophil lymphocyte ratio 

In univariate analysis, there was no association between value of NLR and in-hospital mortality. After multivariate 
analysis adjusting to the confounding variables such as sex, age, co-morbidities, there was an association between 
high or low NLR and in-hospital mortality, with relative risk of 1.094 (95% CI 0.825-1.452), p = 0.672. 

DISCUSSION

In this study, the NLR value measured at the time of admission was associated with in-hospital mortality due 
to sepsis, severe sepsis or septic shock. The NLR value was able to predict outcomes of patients in terms of in-
hospital mortality. These findings was confirmed after adjustment for multiple potential confounding variables, 
suggesting that NLR may be independently associated with outcomes in sepsis patients. A study reported that the 
NLR is an indication of the body’s response to insult, where neutrophils rise in response to stress, overwhelm and 
induce lymphocyte apoptosis [10,20,21]. This hypothesis stated that NLR is associated with outcomes in systemic 
inflammation and stress, based on the physiological link between neutrophilia and lymphopenia. Lymphocytes are 
an important factor in the regulation of an appropriate inflammatory response, and their loss due to apoptosis, 
cellular exhaustion and downregulation will cause a detrimental inflammatory state [22,23]. It can be concluded 
that the increase in NLR showed that a patient have less physiological reserve to survive the inflammatory insult, 
resulting in a decreased survival. Studies have shown that NLR can predict outcomes in oncology patients [9], 
including lung [10], ovary [11], breast [12], colorectal carcinoma [13], hepatocellular carcinoma [14], also acute 
coronary syndrome patients [15] and sepsis patients [16-18]. 

Compared with other studies on NLR in non-critically ill populations, the median NLR in this study is higher. This 
is in accordance with the hypothesis that NLR represents elevated systemic inflammation and severity of illness 
seen in sepsis patients. This study assessed the association between NLR and outcome in patients with sepsis as 
a subgroup because immune dysregulation is intrinsic to the disease process. Although there was an association 
between NLR and outcome in cohort of patients without sepsis, there was no relationship between NLR and outcome 
in the subgroup of patients with sepsis at the time of admission. These findings are contrary to previous studies on 
NLR in a population of oncology patients with sepsis [10] and ICU patients with sepsis [18]. Studies have found an 
association between neutrophilia and mortality in patients with sepsis [24,25], and in contrast other study found an 
association between low circulating neutrophil count and mortality [26]. 

The limitations of this study was that it was an observational retrospective study in a single-center and thus, as with 
any observational study, there remains a potential of residual confounding. Associations identified are dependent 
on covariates and other variables that were not recorded in the database may affect the results if included in an 
alternative model. This study evaluated the association between NLR and outcomes in sepsis patients compared with 
those without sepsis. However, sepsis is many times was difficult to diagnose, and fully dependent on the discretion 
of the clinicians attending the patients. Other factors that had an impact on the outcome was the treatment given 
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to the patients, supportive or etiological with an antibiotics, and also the mircoorganisms that caused the sepsis. 
In the future study that are designed prospectively to measure NLR on a of sequential pattern, researchers may be 
better able to assess the utility of reporting neutrophil and lymphocyte data on all sepsis patients.

CONCLUSION 

The NLR value was a readily available calculated parameters in a basic hematology examination. When measured 
upon admission of sepsis patients, the NLR value was  associated with in-hospital mortality, and may be used as 
predictor of outcome. 
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Traditional occupational safety and health protection programs have primarily concentrated on ensuring that 
work is safe and that workers are protected from the harms that arise from work itself. This article discuss 
about history and approach of Total Workplace Safety and Health. Aging workforce, unhealthy lifestyle & lack 
of safety mindset become challenges of worker’s safety and health. Healthy workplace is inspired by the 
WHO definition of health as: “A state of complete physical, mental and social well-being, and not merely the 
absence of disease or infirmity”. Safe and Healthy Workplace is one where workers and managers collaborate 
to use a continual improvement process to protect and promote the health, safety and wellbeing of all workers 
and the sustainability of the workplace. In conclusion, the paradigm shift must change from labour approach 
occupational health to public health approach worker’s health.

Keywords: Healthy workplace, Safety and Health

INTRODUCTION 

Changes in the work environment, increasing aging workforce, developing individual chronic illnesses of workers, 
economy, and social present significant challenges and become a new spectrum of safety and health risk1,2,3. Every 
year, 160 million new case of work-related illness, occupational risks make a big contribution in chronic diseases 
such as 6:
1.   26% CVD and chronic obstructive pulmonary diseases
2.   15% asthma
3.   10% cancer
4.   8% injuries
5.   8% depression

Traditionally, Occupational Safety and Health Programs (OSH), Worksite Health Promotion (WHP), and employee 
benefits and other supports Human Resources (HR) have operated separately, even though they all promote worker 
health and well-being. HR programs somewhat overlap between OSH and WHP7. In recent years, worksite health 
promotion increasingly has been referred to as a means to better manage costs for employers through cost savings 
caused by medical care, lower absenteeism, and improved on-the-job performance10. A wealth of data demonstrates 
that in the long term, companies that promote and protect workers’ health are among the most successful and 
competitive, and also enjoy better rates of employee retention. Some factors employers need to consider are11:
a.   the costs of prevention versus the costs resulting from accidents;
b.   financial consequences of legal violations of health, safety and occupational rules and laws;
c.   workers’ health as an important business asset for the company.

HEALTHY WORKPLACE

Healthy workplace is inspired by the WHO definition of health as: “A state of complete physical, mental and social 
well-being, and not merely the absence of disease or infirmity”8. WHOs’ new paradigm that a Safe and Healthy 
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Workplace is one where workers and managers collaborate to use a continual improvement process to protect and 
promote the health, safety and wellbeing of all workers and the sustainability of the workplace8. Healthy workplace 
is a new way of thinking that a comprehensive approach that embraced:
1. Traditional  &  emerging  occupational  health;  minimizing  workers’  exposure  to  job related physical & 

psychosocial risks
2. Health promotion; promoting healthy behaviors among workers , both job and lifestyle related
3. Enterprise  involvement  in  community  to  address  broader  social  &  environmental determinants of workers 

health6.

Today, paradigm shift have changed from labour approach occupational health to public health approach worker’s 
health, there are6:
• From action at workplace to action to include workers’ families and communities
• From work-related health issues only to include all health determinants
• From work under labour contract to include all worker’s (self-employed, informal workers)
• From employers’ responsibility to all stake holders’ responsible (insurance, health & environment authorities)
• From  negotiation  between  workers  and  employers  to  health  protection  is  non- negotiable.

A healthy workplace is one in which workers and managers collaborate to use a continual improvement  process  to  
protect  and  promote  the  health,  safety  and  well-being  of  all workers and the sustainability of the workplace by 
considering the following, based on identified needs:
• health and safety concerns in the physical work environment; 
• health,  safety  and  well-being  concerns  in  the  psychosocial  work  environment, including organization of work 

and workplace culture;
• personal health resources in the workplace; and
• ways of  participating in the community to improve the health  of  workers, their families and other members of 

the community9,10.

In  Healthy  workplace  model,  workers  mobilize  and  involve  on  a  stepwise  processes continually, as shown in 
figure 1:

Figure 1.
WHO Healthy Workplace Model: Avenue of Influence, Process and Core Principles

Source: Healthy Workplace WHO9.
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This figure shows the four interests in safety and health workplace to action9, these are:
1. The   physical   work   environment;   structure,   air,   machinery,   furniture,   products, chemicals, materials, 

and production process in the workplace are the physical work environment factor which can affect workers in 
physical, mental, and well-being. These hazards are potentially to make workers disable or kill and it must be 
identified, assessment, and controller by way of hierarchy of process controlled such as:
a. Elimination or substitution 
b. Engineering controls
c. Administrative controls
d. Personal protective equipment

2. The psychosocial work environment; culture in organization such as: behavior, values, beliefs and day to day 
activities might cause emotional and mental stresses which are called work stress.  Some examples of work 
stress are:
a. Poor  work  organization  (complicated  situation  with  communication,  job  design, demand, reward, etc.).
b. Culture in organization (discrimination in gender, intolerance for ethnic and religion, bullying and harassment, 

etc.).
c. Style of management in command and control 
d. Lack of support for balance in work-life
e. Fear of losing job 

 Identification and assessment this hazard are using survey or interview and then controlling by hierarchy of 
control, they are:
a. Eliminate or modify at the source (work or shift rotation, forbid harassment and discrimination, knowledge 

updated the supervisor in communication and leaderships skill).
b. Reduce impact on workers; flexibility in the workplace and working time permitted, c.   Awareness risen and 

training provided to protect workers
3. Personal health resources in the workplace; Personal health resources are the health services, information, 

resources, opportunities, flexibility and otherwise helpful environment an enterprise provides to workers to 
support or motivate their efforts to improve or maintain healthy personal lifestyles, as well as to monitor and 
support their physical and mental health.

4. Enterprise community involvement: Enterprise community involvement comprises the activities, expertise, and 
other resources an enterprise engages in or provides to the social and physical community or communities in 
which it operates; and which affect the physical and mental health, safety and well-being of workers and their 
families.

Implementation and Study
Integrated approaches to workplace health have been shown to:
a. Improve health behaviors including smoking cessation
b. Improve employee participation in occupational safety and health (OSH) and health promotion programs
c. Reduce occupational injury rates
d. Reduce health care costs, administrative costs, and costs resulting from lost productivity or increases in work 

absenteeism5.

TOTAL WORKPLACE SAFETY AND HEALTH (TWSH) 

As small country and lacks of natural resources, Singapore makes man power as the most important resources 
to keep and improve them to provide their knowledge-based economy. Singapore has maintained and made 
significant progress in handle the traditional challenges of workplace safety and health. However, increasing age 
and developing individual chronic illnesses of workers become a new spectrum of safety and health risk. Individual 
health risk can be prevent and diagnose earlier with a new approach that integrates health, safety and wellbeing.  So,  
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workers  can  work  for  a  life  time  in  safe,  health,  and  productive.  The integrated approach calls “Total Workplace 
Safety and Health”1,2. Total Workplace Safety and Health (TWSH) shift the mindset from ‘work safely from 9 to 5’ to 
‘Work safely and healthily for a fulfilling and productive life’. TWSH is a proactive, comprehensive and integrated 
approach to managing workplace safety and health holistically.  TWSH  makes  same  benefits  for  workers  and  
companies  such  as  a  safe workplace, happier and healthier employees, more productive workforce and lower 
healthcare cost1,2.  Total WSH is a holistic approach to managing safety and health in the workplace, proactive, 
comprehensive and integrated assessment of all risks in the workplace including workplace safety,  workplace  
health  and  employee  wellbeing.  This  approach  needs  continued  and active participation by all employees and 
management in partnership to comprehensively reduce risks, recognizes that both health and safety can affect 
health of the employee and vice versa1,2,12.

A study on Total WSH conducted in 30 companies which was involving 9000 employees in Construction, marine, 
manufacturing and services sectors in Singapore in 2012. The study compared between employees in companies 
with a holistic, comprehensive and integrated approach to WSH and those without and found that 1:
a.   4.4x proudly working to company 
b.   7.4x satisfied with current job
c.   1.7x having work-life balance, and
d.   > 50% of companies observed the worth of Total WSH approach. 

Intervention on office ergonomics and smoking encouraged and reported:
a.   12.6% stop smoking
b.   42.6% reduced cigarettes smoked 
c.   50% reduction in pain severity
d.   69% improvement in pain

How to Implement TWSH?
TWSH attempts to integrate health promotion and disease prevention with accident prevention in order to ensure 
a safer, healthier and more productive workforce1.

Figure 2. Total WSH Process
 Source: WSH Council Singapore1
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WSH Council Singapore has 6 step of process to execute TWSH at workplace, they are:
1. The commitment of Top Management. Top management should engage, involve and commit to implement TWSH 

in the workplace such as allocate resources and actively participate in programs and activities
2. Set Up the Responsible Team. The team members should be representative from multidisciplinary and various 

departments or function in company’s organization as well as workers, workers union, human    resources,   safety   
and   health   experts.   The   team   will   facilitate   the implementation and integrated system holistically such 
as review and analyze data that has been collected, identify and priorities employees’ needs, prepare SMART 
(Specific, Measureable, Attainable and Time-bound) WSH policies, programs and practices, report the progress to 
top management and review the programs.

3. Identify and Concern any Issues done by relook risk assessments to identify safety and health risk, and conduct 
gap analysis.
3.1  Risk Assessment
  Any issues in workplace can be evaluates with hazard identification, risk evaluation and risk control1.

a. Hazard Identification is done to identify hazard, potential accidents or incidents and possible impact 
of individual health risk factors on work. Hazard in the physical work environment and processes are 
mechanical, chemical, electrical, biological and ergonomics. Work organization hazard could be affected 
by the physical work environment and processes and organization work such as work overload, prolonged 
working hours, discrimination or harassment, etc. Hazards which are came from individual health factors 
are smoking, older workers, obesity, pregnancy, health conditions, etc.

Figure 3.  Three Aspect of Hazard Identification
Source: WSH Council1

b. Risk  Evaluation  estimate  the  risk  levels  of  the  workplace  hazards  identified  and priorities the 
hazards to be controlled. Each hazard has the risk level that can be used to estimate and predict the 
severity of the hazard and the likelihood of the accident or the ill health. Risk evaluation result references 
to make priority action to control hazards and minimize the risk to workers. 

c. Risk Control formulates the control measures according to the Hierarchy of controls, analyze and evaluate 
residual risks. Reduce risk in the best way could be by tackling the source of the risk, it can be achieved 
by eliminate or substitute the risks.
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3.2.   Conduct Total WSH Gap Analysis that is the analysis to reveal concerns through employee survey, walk-
through and data analysis.   The analysis looks for the interconnection  among  the   workplace  and  the   
workers  such   as  processes, conditions and situations that is causes and threats to the organization.
There are 7 steps to comprise a Total WSH Gap Analysis, they are:
i. Data collection; collecting existing data and information from various sources about incidents and 

workplace.
ii. Baseline analysis; the collected data sorts into various groups to look for any patterns or trends which 

correlate with employee’s personal health data.
iii. Employee survey; if the data is missing or difficult to correlate, surveys and focus group discussion can 

be consider to bridge the gaps.
iv. Walk-through survey; to verify the findings that derived from the analyzed data.
v. Evaluate findings and suggest improvements; summarize findings and make a recommendation for 

improvement.
vi. Communicate  findings;  discuss  findings  and  transfer  to  all  level  of  staff including contractors and 

visitors.
vii. Act on recommendations; priority solutions and implement.

4. Priorities and strategies. Priorities the issue based on impact and urgency, and make strategies intervention 
program (e.g. ergonomics, chronic diseases prevention, and chemical management). Implement the intervention 
program. Set realistic targets and timelines.
4.1.  Managing Older Worker. The  number  of  workers  who  choose  to  keep  working  after  retirement  has 

increased, even their physical and mental function has changed. Companies can improve employability of 
mature workers by comprehensive approach and appropriate to the risks in the workplace, health condition 
and workability.

4.2.   Ergonomic and The Prevention of Musculoskeletal Disorders. Some work activities such as repetitive 
work, heavy lifting and manual handling could contribute to Musculoskeletal Disorders (MSDs). Make an 
ergonomic workplace as well as work tasks, instrument, and environment can prevent MSDs, optimize and 
enhance their workability.

4.3.   Managing Work Related Stress The way that work is conducted affects the stress experienced by employees 
where the employer is not aware of it. However, the psycho-social risks could be reduced with good 
communication that can be managed.

4.4.   Absence Management
4.5.   Preventing Chronic Disease. Chronic diseases such as high blood pressure, diabetes mellitus, hearth disease, 

and so  on  might affect the worker’s ability and  capacity. The organization can improve worker’s health by 
prevent and control chronic disease. Organization can make a prevention program that should cover such 
as:
a. Identify health risk factor with regular screening for health risk factor including chronic diseases
b. Prevention and intervention . Measurement   of   workplace   and   environment,   educate   and   awareness, 

programmes which are capable and applicable based on the risk.
4.6.   Return  to  Work  programme  to  help  injured  workers  with  manager  and  health professional support.

5.   Monitor, evaluate and review. Evaluate performance of intervention programs. Identify areas for improvement.
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Figure 4.  Total WSH Approach
Source: WSH Institute 4

CONCLUSION 

Over the last few decades, protecting the health of the workforce has generally focused more on occupational 
diseases and safety at work, there is an increasing need for a TWSH service to both protect and promote the health 
of the workforce 11. A total workplace safety and health (TWSH) service is one where the elements of safety, health 
and well-being are considered, implemented and integrated at the workplace. Employees with chronic diseases will 
benefit from having better control of the diseases, resulting in fewer complications and a better quality of life. For 
employers, this translates into enhanced productivity and lower healthcare costs for the company11,12. 
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This paper discusses the possibility and limitation of achieving the unique universal healthcare system in 
Indonesia by comparing universal healthcare systems and traditional herbal medicines of Indonesia and 
Japan. Japan has started the universal healthcare system in 1961 and successfully covered all people in 1973. 
However, the free medical care policy for the elderly at least 70 years old during 1973-1982 resulted in serious 
financial and social difficulties. On the other hand, Indonesia has started the universal healthcare system in 
2014, targeting the coverage of all people until 2019. One of the most important challenges of the universal 
healthcare system in Indonesia is to cover the people in the informal sector. In addition, the dissemination 
process of the universal healthcare system in Indonesia would affect the role of traditional herbal medicines 
(jamu) as an alternative medical system or a safety net in the long run, although many people heavily depend 
on alternative healing by traditional healers and herbal medicines, especially in the rural area of Indonesia. 
Further studies are required on the role of jamu as a safety net for covering the people in the informal sector 
during transition to universal healthcare system in Indonesia.

Keywords: Indonesia; Japan; universal healthcare system; traditional herbal medicine (jamu); safety net

INTRODUCTION 

Different countries have different and unique healthcare systems, which were strongly affected by their historical, 
socioeconomic, political and cultural contexts. Therefore, the comparison between different healthcare systems 
and policies in different countries can provide some important policy implications. Japan has also a 55-year history 
of universal healthcare system since 1961, and now Japan faces a super-aging society with huge amounts of national 
medical expenses. On the other hand, Indonesia has started the universal healthcare system in 2014, targeting 
the coverage of all people until 2019. The dissemination process of the universal healthcare system in Indonesia 
would change the balance between traditional and modern medical systems in the long run. As described later, 
considering the uniqueness of historical and cultural contexts in Indonesia, the presence of jamu as an alternative 
medical system cannot be negligible. Jamu is the Indonesian traditional herbal medicine that has been practiced for 
many centuries in the Indonesian community to maintain good health and to treat diseases (Torri, 2013). 

The objectives of this work are to discuss the possibility and limitation of achieving the unique universal healthcare 
system in Indonesia by comparing universal healthcare systems and traditional herbal medicines of Indonesia and 
Japan in the context of modernization.

METHOD 

Published books, papers and reports were reviewed to summarize the issues and challenges in universal healthcare 
systems and traditional herbal medicines in Indonesia and Japan. In particular, historical development of universal 
healthcare system in Japan was well reviewed by the following literature (Fukawa, 2002; Ikegami et al., 2011; Kasahara, 
1999; Shimazaki, 2011; Shimazaki, 2013). Indonesian social security system was well reviewed by the following 
literature (Fujinami and Igarashi, 2015; Sugaya, 2013).
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In addition, Indonesian experts were interviewed in the Faculty of Pharmacy, University of Indonesia (UI), and the 
Faculty of Human Ecology, Bogor Agricultural University (IPB) on September 2016.

RESULTS AND DISCUSSION

Universal healthcare system in Japan

The civilization and enlightenment from the Meiji Restoration in 1868 to the early 20th century were associated 
with the rise of Western medicine and decline of alternative medicine in Japan. Subsequently, the road to universal 
coverage formally started with the enactment of the Health Insurance Act in 1922 (Ikegami et al., 2011). Japan’s 
insurance system followed the German social health insurance model in that the insurance plans (referred to as 
societies in Japan) were jointly managed by employers and employees (Shimazaki, 2011). The other source of Japan’s 
social health insurance system is citizen’s health insurance—local programs resulting from a voluntary, community-
led movement in the 1930s (Higuchi, 1974). The national government later formally recognized and supported this 
movement with the Citizen’s Health Insurance Act of 1938, which was revised in 1958 (Ikegami et al., 2011).

For Japan, the political forces for expansion of social health insurance coverage were the goals of achieving a 
wartime state in the 1930s and 1940s, and a welfare state in the 1950s to 1970s (Ikegami et al., 2011). After the 
revision of the Citizen’s Health Insurance Act in 1958, Japan has started the universal healthcare system in April 
1961 and successfully covered all people in Japan in 1973. The economic growth and the population structure in the 
1960s supported the achievement of the universal healthcare system. The universal healthcare system in Japan is 
supported by public finance and insurance fees, while medical services are mainly provided by private medical 
institutions. The simultaneous presence of public finance and private provision is the typical feature of medical 
administration in Japan. In addition, the prices of medical services and medicines in Japan are controlled by the 
government. In Japan, the achievement of the universal healthcare system provided better medical services, and it 
resulted in the significant decrease in the mortality rate of the elderly people. 

Shimazaki (2013) analyzed Japan’s path to universal health insurance coverage from various perspectives and 
concluded that the following five factors contributed to Japan’s attainment of universal health insurance coverage: (1) 
economic growth, (2) a sense of solidarity, (3) strong political leadership, (4) meticulous designing of the system, and 
(5) accumulation of prior achievements in developing basic administrative systems.  In addition, Shimazaki (2013) 
mentioned that the following six points are the keys to successfully achieve universal health insurance coverage: (1) 
making a choice between the social health insurance-based model and the tax-based model, (2) targeting the entire 
population or the majority, (3) deciding whether or not the persons insured by private health insurance can be 
excluded from public health insurance, (4) setting up the range of services offered and the proportion of the costs 
covered, (5) ensuring the efficient and effective administration, and (6) aligning delivery and finance in designing 
the system.

However, the free medical care policy for the elderly at least 70 years old during 1973-1982 resulted in serious 
financial and social difficulties. The Health Insurance Law was also revised to improve the benefit level in 1973. 
After the first oil crisis of 1973-74, the Japanese economy changed from high growth to stable growth (Fukawa, 2002). 
Health expenditures nevertheless increased rapidly in the latter half of the 1970s, owing to such measures as the 
free health service system for the elderly and an increase in benefit levels for the nonelderly (Fukawa, 2002). Rising 
health-care costs and decreasing economic growth set the stage for the most recent period, 1982 to the present, 
when the co-payment rate was increased for individuals who had previously had low rates (Ikegami et al., 2011). 
The co-payment is now 30% across the board for all, except for people aged 70 years and older with incomes below 
those of average workers (93% of all elderly people), who pay 10%, and for children younger than 6 years, who pay 
20% (Ikegami et al., 2011).
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Universal healthcare system in Indonesia

In Indonesia, several different social security systems were separately operated before introducing the universal 
healthcare system: Taspen (Tabungan dan Asuransi Pegawai Negeri) for government officials on the basis of 
Government Regulation No. 9 and No.10/1963 and Law No. 11/1969; Askes (Asuransi Kesehatan Pegawai Negeri) 
for government officials, pensioners and their families on the basis of No. 230/1968; Asabri (Asuransi Sosial ABRI) 
for military personnel and police officers on the basis of Law No. 6/1966 and Government Regulation No. 44/1971; 
Jamsostek (Jaminan Sosial Tenaga Kerja) for employees and self-employed individuals on the basis of Law No.3/1992. 
In 2004, the Government of Indonesia introduced a new social security system targeting all population in order to 
achieve an improved coverage and integrated it into a unified system (The Law on the National Social Security 
System (Law No. 40/2004)) (Fujinami and Igarashi, 2015). 

Different from the formal sector, covering the informal sector has been a difficult challenge. To meet the challenge, 
Askesos (Program Asuransi Kesejakteraan Nasional) for self-employed individuals and the informal sector was 
established on the basis of Government Regulation No. 51/2003 (Sugaya, 2013). Askeskin (Asuransi Kesehatan untuk 
Masyarakat Miskin), renamed Jamkesmas (Jaminan Kesehatan Masyarakat) in 2007, was a program launched in 2005 
to expand access to healthcare dramatically to an initial membership of 60 million poor Indonesians and informal 
workers (Fossati, 2016). With this system, patients could receive free basic outpatient care and in-patient services in 
public hospitals, which could then submit claims to government agencies for the services provided to members of 
the program (Sparrow et al., 2013). 

On the basis of the Social Security Organizing Agency Law (Law No. 24/2011), the new National Social Security System 
(SJSN; Sistem Jaminan Sosial Nasional) was introduced as of January 1st, 2014. At the same time, Jamkesmas was 
merged into the new National Social Security System (SJSN; Sistem Jaminan Sosial Nasional), a new program with 
a mandate to establish a comprehensive social security net for all Indonesians, including an ambitious plan to 
achieve universal healthcare coverage in 2019 (Fossati, 2016). The new system follows some parts of the previous 
program which was introduced for lower income population in 2005, and the focuses are prioritizing on primary care 
and introducing a payment system for health care services (Fujinami and Igarashi, 2015).

As already reviewed, one of the most important challenges of the universal healthcare system in Indonesia is to 
cover the people in the informal sector. In addition, as described later, the dissemination process of the universal 
healthcare system in Indonesia would affect the role of traditional herbal medicines as an alternative medical 
system.

Jamu as a safety net for covering the people in the informal sector

Although traditional herbal medicines are not covered by the universal healthcare systems in Indonesia as well 
as Japan, considering the uniqueness of historical and cultural contexts in Indonesia, the presence of jamu as an 
alternative medical system cannot be negligible. In 1875, the latter half of the 19th century, a guidebook on jamu, 
explaining how to use 149 kinds of traditional herbal medicines, was published in Javanese (Oki, 1996). Then, some 
jamu manufacturers started to emerge in the beginning of the 20th century, for example, Tawon Jaya in 1912 at 
Makassar, Jamu Jago in 1918 at Wonogiri, and so forth (Afdhal and Welsch, 1988). Subsequently, some manufacturers 
started to produce powderized jamu (jamu bubuk) against imported Western pharmaceuticals in the 1930s (Oki, 
1996). After the Second World War, the first edition of Obat Asli Indonesia was published by Sastroamidjojo in 1947. 
Nowadays, although western medicine is becoming increasingly important in Indonesia, jamu is still very popular 
in rural as well as in urban areas (Torri, 2013). In Indonesia, jamu plays a significant role in providing not only an 
alternative medical system, but also employment opportunities in the informal sector. In this regard, jamu sellers 
are mostly from a specific part of Solo region, Central Java, and perform circular migration called mboro in Javanese 
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(Mase, 2011). Based on the above-mentioned historical background, jamu has gained popularity among Indonesian 
people. The dissemination process of the universal healthcare system in Indonesia has just started and would affect 
the role of jamu as an alternative medical system or a safety net in the long run, although many people heavily 
depend on alternative healing by traditional healers and herbal medicines, especially in the rural area of Indonesia 
(Roosita et al., 2006). Jamu will be a safety net for covering the people in the informal sector during transition to 
universal healthcare system in Indonesia, and further studies are required on the role of jamu as the safety net.

CONCLUSION AND FURTHER STUDIES

One of the most important challenges of the universal healthcare system in Indonesia is to cover the people in 
the informal sector. In particular, jamu will be a safety net for covering the people in the informal sector during 
transition to universal healthcare system in Indonesia, and further studies are required on the role of jamu as the 
safety net.

Another research issue is to investigate whether the experience of universal healthcare system in Japan can be 
applied for improving the one in Indonesia, and vice versa. As already described, the free medical care policy for 
the elderly at least 70 years old during 1973-1982 resulted in serious financial and social difficulties, although the 
successful achievement of the universal healthcare system resulted in the significant decrease in the mortality rate 
of the elderly people. Reform is a continuous process that will never be completed (Ikegami et al., 2011).
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Indonesian territory is geographically in disaster-prone areas. The emergence of infectious diseases due to 
the disaster, new-emerging and re-emerging disease can also trigger a public health emergency in Indonesia. 
Public health emergencies can happen anywhere, both in urban and rural areas. Community as a front line 
that affected, requires preparedness. The aims of this study are to analyze how far urban and rural community 
preparedness to face public health emergency. The method used in this study are both qualitative analysis 
(in-depth interviews and FGD) and quantitative from descriptive statistical analysis based on assessment of 
preparedness rural/urban community that combined and modified from indicators of Desa Siaga Aktif and 
Desa Siaga Bencana. Research was carried out at kel.Makasar-East Jakarta, for rural areas was in Campaka 
Village-Cianjur Regency. Both areas have been selected based on the consideration that the area is prone 
region and potentially impending public health emergencies issue, both in terms of disaster as well as an 
increase in cases of the disease. The results of this study indicate that in rural and urban communities have 
different levels of preparedness. At the rural percentage level of preparedness that reached Pratama level 
(score 24.82), while in urban areas have level of achievement in Madya (score 37.41). The 20 indicators aspect 
almost met in terms of its existence and also vary between rural and urban areas. Point that still lacking is 
the implementation of these indicators and the performance is not as expected as it should be. It required 
supervision of the stakeholder (in this study are Puskesmas, government in rural and urban). It certainly 
reduces the point of community preparedness score of achievement in two study areas. The cause of the 
most striking differences results between rural and urban are structural differences, accessibility, funding 
and knowledge of the community.

Keywords: community preparedness; public health emergency; rural; urban

INTRODUCTION 

Indonesian territory is geographically in disaster-prone areas, whether natural or caused by human. All of the 
possible disastrous events mentioned above can certainly lead to a health crisis among others can damages 
health services center, dead, wounded, nutritional problems, sanitation problems, infectious diseases and stress / 
psychiatric disorders. (BNPB, 2012c; LIPI)

Public health emergency status is not necessarily a manifestation of the aftermath of natural disasters, but may 
be caused partly because of the increase in health problems related to public health issues. The emergence of 
infectious diseases due to the disaster, new-emerging and re-emerging disease can also trigger a public health 
emergency in Indonesia. Public health emergency status was issued by the government authorities. Public health 
emergencies also closely linked to outbreaks of disease transmission. 
Community as a front line that affected, requires preparedness. They are the first to directly deal with the threat and 
disaster preparedness community because it determines the size of the impact of disasters on the communities. 
The affected communities are main actors to rebuild their lives and they has the ability that can be used and built 
to recovery through active involvement. Community is an important actor to reduce vulnerability by improving the 
ability in handling the disaster.

ISBN: 978-979-9394-43-9



487The 1st International Conference on Global Health

Indonesian territory consists of rural and urban areas. There is a very clear distinction between the rural and urban, 
which can be viewed from some of the main aspects, among other physical aspects which include landscapes, land 
area, population density, economic activities, to infrastructure. The social aspect consists of community social life, 
social interaction, and the structure of government. Public health emergencies can happen anywhere, both in urban 
and rural areas. Lack of research about public health emergency preparedness in community made an interest in 
researchers to investigate. The aims of this study are to analyze how far urban and rural community preparedness 
to face public health emergency. The analysis has become an overview of community preparedness system in the 
face of public health emergencies

METHOD 

This study was conducted using a combination of two methods, both qualitative and quantitative. Qualitative 
methods performed to determine what kind of community preparedness in the face of a public health emergency. 
While the quantitative methods used to measure the score of community preparedness in the face of a public 
health emergency. 

Quantitative methods are carried out through direct surveys to the public. The qualitative data obtained through 
in-depth interviews, focus group discussions and review of documents related to disaster management. There were 
total 178 community members in those 2 village that have been selected as respondents. 140 respondents from urban 
area and 38 from rural area. The quantitative data obtained through a survey of cadre, village volunteers, health 
workers, community leaders and relevant government functionaries against disasters and health emergencies in 
the area of research.

The study was conducted in May until June 2016 in kelurahan Makasar-East Jakarta for urban areas, for rural areas 
was in Campaka Village-Cianjur Regency (West Java). Locations were selected with consideration of both the district 
is a disaster-prone areas of public health emergencies. 

Quantitative research data obtained through from assessment of preparedness rural/urban community that 
combined and modified from indicators of Desa Siaga Aktif from Ministry of Health and Desa Siaga Bencana from 
National Board for Disaster Management (BNPB, 2102). The questionnaire was consists of 60 questions and used 
to measure the level of preparedness in urban or rural to face the disaster. Each category of questions divided into 
three key statements:
1. The first question to identify whether there are efforts or initiatives are beginning to reach the indicator on the 

corresponding number.
2. The second question identifies whether the indicator corresponding number has been reached, but have not 

performed satisfactorily.
3. The third question identifies whether the achievement of the indicators on the number has been accompanied 

by satisfactory performance and clearly bring significant changes in the risk reduction a public health emergency.

Questions prepared with the answer “yes” or “no” and each “yes” was given a score of 1, while a “no” will be given a 
score of 0. Total point from the question will be converted into percentage. Based on these assessments addition, 
then village can be grouped into three categories of community preparedness level, there are Utama (Advance 
category); Madya (Intermediate category); and Pratama (Basic category).  

RESULTS 

In order to minimize the disaster impact to community, community preparedness has become a priority on disaster 
management. Indicators of community preparedness in public health emergency can be aligned with combined 
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and modified the indicator of Desa Siaga and Desa Tangguh which aimed to enhance community resilience and 
measure the community preparedness in public health emergency. This study has revealed 2 communities targeted 
has fulfilled the basic indicators of community preparedness. 

Table 1. 
Community Preparedness in Public Health Emergency

Indicators Sub-Indicators Kampung Makasar  
(140 Respondents)

Campaka 
(38 respondents)

Community Legislation Community Legislation 77 18

Community Plan Community Plan 91 25

Community Organization Institutional 301 78

Volunteer 351 72

Active Participation of Society 374 80

Community Funding Preparedness Funding Mechanism 315 49

Response’s Funding Mechanism 336 44

Capacities Development Epidemic Control Training 285 49

Epidemic Tools 403 60

Health Promotion Activities 395 62

Active Volunteers 389 70

Early Warning System 245 51

Disaster Management Community mapping 115 30

Referral System 280 66

Information Management 44 12

Reporting Mechanism 163 28

Mitigation 420 65

Health Promotion in Emergency 50 15

Vulnerability Group 229 19

Access to Health Services 375 50

Total Score 5238 out of 8400 943 out of 2280

Percentage 62% 41%

To categorize community preparedness in public health emergency, the researcher used descriptive analysis. Based 
on score analysis results, found that from the six indicators of community preparedness in two selected community 
areas revealed both in Campaka Village as rural area and Kampung Makasar as the urban area are categorized 
to Madya or intermediate category which means almost all of the indicators have been met with satisfactory 
performance and addressed significant changes on risk reduction of public health emergency.

DISCUSSION

Preparedness can be defined as the ability of the community’s management to recognize and predict threats before 
the disaster or reduce the impact of disasters. There are 9 activities in the preparedness stage, according to UU No. 24 
year 2007, consist: (1) Risk assessment; (2) Contingency planning; (3) Resource mobilization; (4) Training & education; 
(5) Coordination; (6) Response mechanism; (7) Early warning; (8) Information management; (9) Simulation. This 
concept also explain that the community resilience from Desa Tangguh Bencana are actively involved in reviewing, 
analyzing, handling, monitoring, evaluating and reducing the risks of disaster in the area, mainly by utilizing local 
resources in order to ensure sustainability. The explanation from Desa Tangguh Bencana are in line with indicators 
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from Desa Siaga aspects for example in ease of Primary Health Care access, financial support for health activities, 
community participation. Those are natural assets within the community. 

From the modification of indicator Desa Siaga Aktif and Desa Tangguh Bencana can be concluded that both attempts 
actually prioritizes the role of the community. Community are expected to be ready and able, when faced with 
health problems, disasters and emergencies and can adapt and recover quickly from adverse effects. Community 
is expected to maximize all available resources independently therefore community development is important 
because development community highlight is empowering the community itself. 

Based on the modified category of Desa Siaga and Desa Tangguh Bencana revealed that the readiness of the 
community in a public health emergency from both Campaka villages and Kampung Makasar have been categorized 
into medium category (Madya). That means people in these areas actually meets all of the minimum standards 
contained community resilience in indicators from Perka BNPB no. 1 year 2012 which consists of (1) Legislation in the 
community; (2) The community plan; (3) Community organization; (4) Community funding; (5) Community capacity 
development; and (6) Implementation of disaster management at the community level. Almost all of the question 
from those 20 sub-indicator only answered until second phase from the question. That means the indicators on 
the number has not been accompanied by satisfactory performance and not clearly bring significant changes in 
the risk reduction a public health emergency. Point that still lacking is the implementation of these indicators and 
the performance is not as expected as it should be. It required supervision of the stakeholder (in this study are 
Puskesmas, government in rural and urban). It certainly reduces the point of community preparedness score of 
achievement in two study areas. 

From the description of the results of research it appears that there are differences between rural and urban scoring 
on several indicators.  The cause of the most striking differences results between rural and urban are structural 
differences, accessibility, funding and knowledge of the community and also the government attention. In rural 
areas, which in this example is the village Campaka research, geographical factors greatly affect the community 
in terms of access to the health services. Contour area of hills, the difficulty of access to transport and the limited 
health care is a challenge for the community in Campaka Village. It is inversely proportional to urban communities. 
In the village area of Makassar-East Jakarta, the community found no such difficulties. Many transportation options 
as well as the health services available.

Another thing that is no less important factor is funding. For example, based on interviews conducted in rural 
communities, funding for prevention outbreaks activities are only from the community while in the urban areas 
the government has allocated funds for these activities. Other differences are also evident from the development 
of community capacity. Rural fewer population and lower education levels make it difficult to get a good human 
resources to be cadres and volunteers.

Development of rural areas should be further enhanced by the government. Rural area need more attention from 
the government for public health emergency issue. Sustainable assistance for community in both of the district will 
provide a better impact to the public health emergency for the next day.

CONCLUSION 

According the result and discussion above, this study has revealed in community preparedness are vary between 
rural and urban areas. The indicators aspect point that still lacking is the implementation of these indicators and 
the performance is not as expected as it should be. It required supervision of the stakeholder (in this study are 
Puskesmas, government in rural and urban). It certainly reduces the point of community preparedness score of 
achievement in two study areas. The cause of the most striking differences results between rural and urban are 
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structural differences, accessibility, funding and knowledge of the community. Development of rural areas should 
be further enhanced by the government. Sustainable assistance for community in both of the district will provide a 
better impact to the public health emergency.
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Validity and reliability are very important in study instrument as a part of the study. This section is useful 
to realize the reliability and confidence in results of study. A scale or measuring instrument in a study can 
be said to have high validity if the instrument is used to examine its own reliability in carrying measuring 
function, or can provide measurement results in accordance with objective measurement. This study aimed 
to test validity and reliability of a study instrument in the influence of Flipped Classroom Learning (FCL) 
Model toward independent learning among undergraduate nursing students. Total population sampling was 
30 undergraduate nursing students who followed the FCL Model on their subjects in Mental Health Nursing. 
Guttmann scale questionnaire form was used, and numbered to 21 statements with choices of ‘yes’, ‘no’ and 
‘free’. Technique of data collection was through a cross-sectional approach. Results of computerized data were 
processed and analyzed using the Pearson Product Moment Correlation. Test results on the overall validity 
and reliability of questionnaire’s independent learning and critical thinking abilities of items valued and the 
results were r > 0.33 and had been reliable with Alpha r values > 0.666 by Cronbach’s Alpha.931. In conclusion, 
the instrument is valid thus fulfilling the reliable qualification as a measuring tool fit to use in study.

Keywords: Flipped Class; independent learning; reliability; study instruments; validity

INTRODUCTION 

Each researcher hopes to achieve accurate and reliable study. The main criteria for maintaining the accuracy of the 
results of a research study is by adequately measuring that the instrument meets the criteria which include validity, 
reliability, and objectivity. Content-related evidence of validity is a central concern during instrument development, 
whether such development occurs in a study setting, or in the context of professional practice (Berk 1990). The efforts 
of researchers to process reliability measurement tool are called the study, the validity and reliability. Related to this 
view, Carole L. Kimberlin and Almut G. Winterstein (2008) explained that the instruments used in a scientific study 
must meet the requirements, namely validity, reliability and accuracy.

McLeod (2015) said that a distinction can be made between internal and external validity. These types of validity 
are relevant in evaluating the validity of a research study and procedure.  External validity can be improved by 
setting experiments in a more natural setting and by using a random sampling to select participants. This means 
that the instrument has external validity if the criteria in the instrument are based on empirical facts. While internal 
validity can be improved by controlling extraneous variables, using standardized instructions, counter balancing, 
and eliminating demand characteristics and investigator effects. An instrument is said to have internal validity if the 
criteria of the instruments developed are relevant, based on theory, rational, and reflects what is measured.  

Expert professional judgment should play an integral part in developing the definition of what is to be measured, 
such as describing the universe of content, generating or selecting the content sample, and specifying the item 
format and scoring system. Thus, inferences about content are linked to instrument construction as well as to 
establishing evidence of validity after [an instrument] has been developed and chosen for use (Berk 1990). 
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Validity and reliability of a measuring study instrument is important because it affects the quality of the results, 
decision making and conclusions. The quality of the entire process of data collection since the concept was prepared 
until the results of data analysis should be accountable. Bolger (2014) said that study results of data analysis were 
to determine a decision or set of policies in order to solve the problem by the decision maker. The rationale, a study 
into the best solution can be obtained from data of objective, measurable, and has met the test validity. This type 
of validity refers to the extent to which a test captures a specific theoretical construct or trait, and it overlaps with 
some of the other aspects of validity and reliability (McLiod 2013).  

Meanwhile, reliability is the consistency of a measurement instrument and assessment (Berk 1990). This means 
that validity of the characteristics of a test when tested on a group of test-takers. The process of validation of an 
instrument of study involves two steps, namely data collection phase and a logical argument to indicate exactly a 
particular conclusion (Kimberlin and Winterstein 2008). Meanwhile, reliability is the consistency of a measurement 
instrument and assessment. Cornball and Meehl (1955) in McLeod (2013) stated that research instrument is said to 
be of good quality if it is characterized by high levels of scores regarding the instrument consistencies.

Researchers must understand that success reveals the variables to be measured as such (the objectivity of the results 
of votes) is highly dependent on the quality assessment tool and on how the implementation of the measures. 
Based on this explanation in mind, knowing and understanding the meaning of the validity and reliability in study 
is crucial. 

This study aimed to test the validity and reliability of measuring study instruments on the implications of the 
Flipped Classroom Learning (FCL) towards independent learning and critical thinking skills among undergraduate 
nursing students.

METHOD 

The test method on validity and reliability of study instrument in the influence of FCL to independent learning and 
critical thinking skills among undergraduate nursing students in Banten Province was achieved through two steps, 
namely content validity of test methods and test validity constructs. This is in line with the opinion of Ronald Alan 
Berk (2016) that in order to achieve the validity of the test, it needs to involve expert assistance as expert judgment 
that has done similar study.

It was intended to determine the content validity of the contents of a measuring instrument (materials, topics, 
substance) whether there had been a representative or not. The validity of the content was fundamentally an 
opinion, good opinion of themselves or others. The construct validity was an abstraction and generalization of 
special and concept created specifically for the needs of science and had a limited understanding. This is in line with 
the opinion of Boudreau, Gefen et al. (2000) that in educational study, especially related to the learning activities 
used instruments can be considered valid at least if it has met the validity of the content acquired through expert 
judgment.   

The validity of this empirical study instruments had also sought to test the validity of item-total with Pearson 
Product Moment Correlation. The aim of study was to determine the validity of the item in the 5% significance level 
if the chance of errors ≤ 0.05. If it turned out that higher chance of mistakes were provisional, that means the grain 
instrument was rated to be invalid, so it must be disqualified and should not be used as the material to collect the 
research data. 
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RESULTS 

Components/dimensions underpinning method of FCL is a theory Bergmann and Sams (2012), includes three 
main steps, namely the learning activities before class, during class and after class. Study instrument developed 
independent learning of the theory of Guglielmino and Guglielmino (1991). Meanwhile, for the instrument’s ability to 
think critically, a theory was developed by Paul and Elder (2004). The empirical evidence showing whether there was 
a link between the components or dimensions of the instrument of this study was that this instrument had been 
used in a previous study by Djajalaksana (2012). To obtain the construct validity of this instrument had been done 
with the analysis of factors into account, student characteristics and type of subjects, were the results that showed 
validity with less chance of mistakes ≤0.05. The validity of study instruments also pursued study by consulting an 
expert study instrument in order to meet the validity of the content obtained through expert judgment. 

Validity of empirical study instruments had been conducted through the validity test of the 21-point total with 
Pearson Product Moment Correlation. Trials to test the validity and reliability tests conducted in the first class of 
students through total sampling method on 30 respondents, they were the fourth-semester nursing students at X 
institution in Bandung who took courses in Maternity and gaining methods of FCL. 

The result’s validity and reliability of the 21 study instruments that measured the effect of FCL Model on independent 
learning and critical thinking ability showed the following results:

Table 1. 
Reliability test results of study instruments number 21 independence study 

(N = 30 students)
Reliability Statistics

Cronbach's Alpha N of Items

.946 21

Table 2. 
Significance analysis of validity and reliability of study instruments number 21 independence study (N = 30 

students)
Scale Mean if Item 

Deleted
Scale Variance if Item 

Deleted
Corrected Item-Total 

Correlation
Cronbach's Alpha if 

Item Deleted

KB1 69.30 79.803 .700 .943

KB2 69.27 77.789 .761 .941

KB3 69.47 78.395 .643 .943

KB4 69.77 76.668 .677 .943

KB5 69.47 77.844 .639 .943

KB6 69.77 76.668 .677 .943

KB7 70.13 79.361 .633 .943

KB8 69.50 80.190 .593 .944

KB9 69.77 76.668 .677 .943

KB10 69.90 81.541 .619 .944

KB11 69.30 79.803 .700 .943

KB12 69.47 78.051 .673 .943

KB13 69.67 78.851 .566 .945
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KB14 69.47 78.395 .643 .943

KB15 69.30 79.803 .700 .943

KB16 69.80 78.510 .585 .944

KB17 69.20 77.476 .840 .940

KB18 69.50 80.190 .593 .944

KB19 69.47 78.395 .643 .943

KB20 69.90 81.541 .619 .944

KB21 69.30 79.803 .700 .943

Table 3. 
Reliability test results of study instruments number 21 independence study 

(N = 30 students)
Number of 

question (Q)
Corrected Item-Total 

Correlation
Cronbach's 

Alpha

Q 1 .700

.946

Q 2 .761

Q 3 .643

Q 4 .677

Q 5 .639

Q 6 .677

Q 7 .633

Q 8 .593

Q 9 .677

Q 10 .619

Q 11 .700

Q 12 .673

Q 13 .566

Q 14 .643

Q 15 .700

Q 16 .585

Q 17 .840

Q 18 .593

Q 19 .643

Q 20 .619

Q 21 .700

We can see that the table shows the results found on the table above states that statement 1 to statement 21 are 
corrected items with the total correlation of 0.33. This shows that every statement is declared invalid. Cronbach’s 
alpha for the questionnaire learning independence >0.650 with a value of 0.931. This shows that it is reliable 
questionnaire used in the study.
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CONCLUSION 

Based on the results of validity and reliability of the 21 instruments study on the influence of FCL to undergraduate 
nursing students’ independent learning in Banten Province, the strap statements indicate that the value is a valid 
and reliable questionnaire Cronbach alpha for learning independence >0.650 with a value of 0.931.

RECOMMENDATION 

Although each item instrument has been declared valid and reliable, researchers still must pay attention to good 
classroom management when this questionnaire is used for a study class act. Because even though the instrument 
has been declared valid and reliable, the situations and conditions of the students can still possibly have an effect 
on the validity of study results.  
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Although Indonesia historically has been a family planning (FP) success story, reaching a modern contraceptive 
prevalence rate (CPR) of 58%, the total fertility rate has been stagnant at 2.6 since 2002. For years, injectable 
and oral contraceptive pills have been favorite methods (60% and 26%, respectively, of all use), whereas 
only 6% used implants and 7% used IUDs. Improving Contraceptive Mixed Methods (ICMM) aims to broaden 
the range of contraceptive choices, especially among couples who want to limit future births. This paper 
examines social determinants of non-use of LAPMs among couples for whom they are appropriate. This study 
attempts to ask: why Indonesian couples, whose family composition or fertility intentions would suggest the 
use of LAPMs, do not use them. What is the social determinants hinder women from choosing LAPMs? 

Keywords: contraceptive, LAPMs, family planning, social determinants.

INTRODUCTION 

On 2015, it had been estimated about 3.70 million babies are born in Indonesia (Kementerian Kesehatan Republik 
Indonesia 2016). The rapid population growth in Indonesia make it as a fourth largest country in the world regard 
to population sizes and consider as overpopulated country. Overpopulation issue may become a threat in the 
future if there is no conscious effort to decrease the birth rate. In India, overpopulation issue impact lead into 
economic problem include high rate of unemployment which implies there are large number of unskilled labor 
that possibly live in poverty (Ram 2015). The problem in India could occur in Indonesia, even in one research there 
is no significant correlation between overpopulation and economic growth in present day (Suyanto and Kontani 
2012). Beside economic growth, another effect of overpopulation are inadequate basic infrastructure among society, 
negative impact for environment (Asoka and Bunyasi 2013) and negative health impact (Ehrlich 2011). Therefore, 
we need to take immediate action by emphasizing family planning program in order to control birth rate and 
decreasing the number of population in Indonesia.  To summarize, there are two general methods for birth control 
in family planning program: short term contraceptives and long acting permanent methods (LAPMs) contraceptive.  
Short term contraceptives is the method that last for the period less than 3 months  (pills, condom, injects) while 
LAPMs is the method that last longer than short term contraceptives and the most effective methods for preventing 
pregnancies (IUD, tubal ligation and vasectomy) (FHI 2007) yet in Indonesia, the user of LAPMs contraceptives still 
less than short term contraceptives. The short term contraceptives like injectable and oral contraceptive pills 
have been favorite methods (60% and 26%, respectively, of all use), while for LAPMs contraceptves, only 6% used 
implants and 7% used IUDs. Hence, we need to know what factors that cause society tendency to choose short term 
methods instead of LAPMs contraceptives, for purpose to assess these determinants and then in the future we can 
more affirming society to use LAPMs method as a birth control. In this research, we decide social determinants as 
a variables considering from previous research, there is a significant correlation between social determinants and 
contraceptive-choose (Halla, Garrett, and Barrington 2012).

METHOD 

Sampling design: Data were derived from the ICMM baseline study (n=13,162 married women of reproductive age) 
in six districts of two provinces in Indonesia: Tuban, Kediri, and Lumajang in East Java Province and Lombok Barat, 
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Lombok Timur, and Sumbawa in the West Nusa Tenggara (NTB) Province. Using a multi-stage cluster PPS sample 
design, 50 villages were selected from each district and from each village one neighborhood was randomly selected. 
In each neighborhood, 40 subjects in East Java and 50 in NTB were selected randomly for interview. 

This paper uses a subset of the data: n=8,444 women who had used contraception most recently in the last month, 
to explore their perception of eight social determinants. To identify which variables determine the non-use of 
LAPMs, the researchers used a multivariate logistic regression analysis. 

Ethical clearance for using human as subjects for this study was obtained from the Ethics Committee, Faculty of 
Public Health, University of Indonesia, with informed consent from the respondents collected prior to the interview. 

RESULTS 

Prevalence of LAPM use (19%) was consistent with other studies.  Table show the percentage of each variables used 
in Multivariate Analysis.  

Figure 1.
Graph of Social Determinant variables for using LAPM

From provider service, the respondent perceived that only one third of the health provider encouragement them to 
use LAPM. However, most of them already satisfied with the service.

Perceived access such as distance, transportation cost is low meaning that there was little barrier in accessing 
contraception. However, only one fourth of them perceived the availability of LAPM. 

From the couple sides, almost all of them did not want any children and however only one third of them making 
joint decision for using contraception.
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Figure 2.
Graph of respondents knowledge on Contraception

LAPM knowledge was generally poor: Only 45% of participants mentioned LAPMs as appropriate for limiting 
childbirth, whereas 77% identified injectables and oral pills as appropriate spacing methods. More surprisingly, only 
27% of women understood tubectomy as an LAPM. Table below shows only 35.8% of the respondents can answer 4 
questions right.

Table 1. 
Multivariate Analysis of Social Determinant on using LAPM

OR*
95% C.I. aOR

Lower Upper

Knowledge 1.273* 1.214 1.335

Encouragement 3.523* 3.015 4.116

Distance 4.169* 3.492 4.977

Transport cost 1.145* .745 1.760

Satisfaction 1.100* .890 1.359

No more child 1.973* 1.693 2.299

LAPM availability 1.064* 1.029 1.100

Join decision 1.876* 1.610 2.184
*) Variable(s) entered on step 1: Knowledge, Encouragement, Distance, Transport cost, 

Satisfaction, No more child, LAPM Avalability_LAPM, Joint decision.

Why couples do not use LAPM?
There were two dominant factors Dominant factors:
1. Perceived distance. Mothers who perceived distance to the point of service were 4.2 times more likely to use 

LAPM compared who did not perceived distance. 
2. Perceived encouragement. OR Mothers who did not receive encouragement from health provider were 3.5 more 

likely not using LAPM. Almost two third of FP service implement by midwives in both districts.

Other important factors were:
1. Not desire any children. Mothers who did not want children anymore almost twice more in using LAPM compared 

to mothers who still want children. 
2. Joint decision. Mothers who decide only by themself is 1.9 less likely to use LAPM. 
3. Lack of knowledge: Mothers who has less knowledge on LAPM were 1.3 for not using LAPM compared to mothers 

who have better knowledge. 
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Perceived availability of LAPM has only minor contribution for mother to use LAPM, where as transportation cost and 
satisfaction was not significant in using LAPM.  

DISCUSSION

In this study, we know that the main determinants cause society not choosing LAPMs are long distance LAPMs 
provider and encouragement of midwives whom not promotes LAPMs as a main contraceptives option while 
another factors are desire to have a children, poor contraceptives knowledge and joint decision. For distance, there 
is need to build facilities that approachable for society in order to encouraging them using LAPMs and for the 
lack of encouragement of midwives, we need to do more research about it to assess the main factor behind the 
behavior yet in one study, it is revealed that midwives in one of areas in Java do not see them as a promoter to 
encourage LAPMs contraceptives as a family planning strategy and they believe that it is not their responsibilities to 
influence the type of methods the user choose and they are prioritize the needs and wants of their clients (Weaver 
2011). If this social determinant is the main determinant of lack LAPMs contraceptives encouragement, then the 
we need to emphasizing the midwives to promotes contraceptives LAPMs, for example by educational training or 
giving them incentives every time they successfully persuade user to use LAPMs contraception. Aside from main 
determinants, we do need to consider another determinant which is education because based on several studies 
that had been conducted, there is a correlation between education and Long Acting Permanent Methods (LAPMs) 
contraception usage among woman. In 30 sub- Saharan countries, where is one region that has highest Total Fertility 
Rate (TFR) in the world  (The World Bank 2015) and the percentage usage of LAPMs contraception is only 3% found 
that women with secondary or higher education, in average have lower fertility than women with no education 
with the difference about 3.4 and 6.4 births per woman (Bongaarts 2010). This found suggest that in women who 
had better education may more encourage to using contraception than women who didn’t. In the meantime, within 
Asia the prevalence use of contraceptive is 68% and the unmet need for family planning about 10% where the 
highest level of contraceptive use found mainly in Eastern and South Eastern regions. However, this result is mainly 
attributable to the large numbers of contraception usage in China which the percentage is about 83% (United 
Nation, Department of Economic and Social Affairs 2015). In fact, about several countries in Asia there still less 
usage of contraception especially in Southern region which the prevalence usage of modern contraceptive is 53.9% 
in overall and several countries within it are less than 50% (United Nations 2013). Meanwhile in Indonesia, women 
who were not using LAPMs contraceptives as a birth control mainly have primary or secondary education and living 
in rural areas. Also, in qualitative study that had been conducted found, more than half women in Southern Ethiopia 
had a negative attitude toward LAPMs which they believe that using implants need to have proper diet and the 
insertion and removing implants is highly painful. Another beliefs are, using IUCD can be a burden for them to do 
daily activities and about one-fifth women in Southern Ethiopia felt insertion of intrauterine contraceptive device 
interfere with their privacy (Meskele & Mekonnen 2014). We could interpreted that many of non-user of LAPMs 
having misunderstood about LAPMs who many of them relied on negative second-hand stories about LAPMs from 
their relatives or friends which could lead negative opinion among women. In Indonesia, there were similar factors 
leads the lack usage LAPMs among women. They are fear of using LAPMs based on myths about LAPMs they have 
been heard from theirs neighborhood. To change the stigma in society it will need a long time and hard efforts to 
promotes them about the true facts of contraceptives which could not be dangerous as their thought and educate 
about the beneficial of LAPMs contraceptives usage. It will take more efforts to assess the determinants that inhibit 
the usage of contraception yet it is necessary action to take in order to control overpopulation in Indonesia.

CONCLUSION 

This study demonstrates that, although the CPR is relatively high in Indonesia, women are not equipped with 
sufficient knowledge to make informed FP decisions, especially about LAPMs. This has significant implications for 
service provision. Additionally, health providers rarely encourage women to choose LAPMs, so providers should also 
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be targeted with information about the benefits of LAPMs and their role in ensuring a range of contraceptive choices 
for Indonesian women. Furthermore, our study shows the crucial role of husbands in contraceptive decision-making, 
specifically regarding LAPMs. Finally, women also consider distance to services when choosing a method, and were 
more likely to choose LAPMs if the distance to the point of service was perceived as greater. This has important 
implications for demand generation activities, as this could be used to encourage women to choose LAPMs over 
shorter term resupply methods that require routine service visits. 
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Neglected Tropical Diseases (NTDs) are proxy of poverty and Lymphatic Filariasis (LF), 1 of the NTDs is still 
endemic in Indonesia, as in 2015, microfilaria rate still account for 1-20%. As lower the income received by 
someone, gave an impact on lower purchasing capability for a good source of food to maintain their health 
status.  Zinc and selenium were known as an important micronutrients  for immune response system against 
the parasite infection. Aim of the study is to explore zinc and selenium status among 37 LF post therapy 
subjects, from October 2014 to May 2015 in  3 villages of Balangan District, South Borneo.  Zinc and selenium 
status were measured  by ICP-MS procedure taken from hair samples. There was a deficiency in selenium (0.31 
µg/g ; min-max 0.18 – 0.59 µg/g), as the zinc status was normal (172.66 µg/g; min-max 69.11 – 664.65 µg/g). All 
of the subjects worked as farmer in rubber plantation site with minimum monthly wages compare to regional 
minimum standard and frequently have vegetable and phyto protein as their daily food which were low in 
selenium and zinc. Selenium supplementation can be considered to enhance the selenium level to support 
the body’s natural defense system due to filariasis infection.

Keywords: ndonesia, lymphatic filariasis, selenium, zinc 

INTRODUCTION 

Lymphatic Filariasis (LF), widely distributed in countries with tropical season, is caused by three species of filarial 
worms, which are Wuchereria bancrofti, Brugia malayi and Brugia timori. These species are all tissue-invasive 
nematodes and attack human lymphatic system and also damage lymphatic vessels, thus causing permanent 
damage in the chronic stage in the form of elephantiasis (Mark et al, 2005).  WHO (2015) has reported  that 73 
countries were filariasis endemic, with 1.400 million people being at risk for infection, 120 million being already 
infected, more than 40 million having disabilities as a result of Lymphatic Filariasis developing into lymphedema, 
elephantiasis and hydrocele (CDC 2014; Suryanaryana et al 2014; Kemenkes RI 2010). One-third of cases in the world 
found in Sub-Saharan Africa and conversely, the rest of the cases (65%) is discovered in South East Asia, including 
Indonesia.

The World Health Assembly (WHA) stated that LF has become a global health problem since 1997, including Indonesia,  
however it was being neglected at all level until now. Chronic stage of LF infection occurs years after acute phase. 
Lymphedema and elephantiasis as form of the chronic stage may reduce the work productivity of the patient and 
caused socio-economic and epidemiological burden for the patients, their families, as well as the community and 
state. The results of study conducted in 1998 by the Indonesian Ministry of Health and the Faculty of Public Health, 
University of Indonesia, showed that the annual healthcare expenditure for one LF patient was around 17.8 % of 
the total house-hold expenditure or 32.3 % of the household food costs (Myrtle et al, 2007). Lymphatic filariasis also 
caused a huge economic burden as much as US$ 1.3 billion/year in lost productivity and cost of intervention for LF  
will also lead to economic difficulties to government, as LF  are common in low and middle low economic countries 
(WHO, 2015; Edeltraud et al, 2016).WHO mentioned that one common features shared by all NTDs was mainly affect 
the population dwelling in poverty, thus that NTDs is a proxy of poverty in one country. About 32% of NTDs’ cases can 
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be found  among lower middle income countries, including Indonesia, as data from World Bank in April 2016 also 
mentioned that Indonesia was in the group of lower middle income country, along with India, Myanmar, Phillipines 
and many others. The World bank also recorded  that almost 40% of indonesian’s peoplehave gross income at 
Rp. 330.776  per-person monthly or about $ 22.60 (World Bank, April 2016). Due to the minimum wages received 
by subjects, reduce their ability to buy and fulfill a good source of food (macronutrient and micronutrient) to 
maintain their health status. Nutritious food is important for immune system to fight agains parasite (Valerie 2003; 
Stephen 1989).  There is a strong relationship between malnutrition and infection, as undenutrition enhances the 
risk of getting infection, and conversely infection worsen undernutrition.  This relationship often found synergistic, 
however both combination could also be antagonistic. Micronutrient deficiencies is a port d’êntree for parasite 
infection and leads to malnutrition, conversely. Zinc (Laura et al, 2010; Humberto et al, 2015) and selenium (Suguru 
et al, 2013 ) is important micronutrients  in innate and Th2- type immune response system against the parasite 
infection.Evidence of the relationship between malnutrition and infection or in reverse, is not enough to see the 
relationship clearly (Stephen 1989). Most of the studies only revealed the relationship among gut parasite infection 
with nutrition status, but there was seldom research explored the interaction between nutrition and tissue invasive 
nematode, especially lymphatic filariasis. This study was conducted to explore the zinc and selenium status among 
lymphatic filariasis subjects at remote endemic area in Indonesia.

METHOD 

Subjects were 37 inhabitant from 3 vilages in  Balangan District, which were Gulinggang, Hukai and Hamarung. The 
subjects have been given LF therapy with DEC and albendazole for 10 days within six months before collection of 
hair sample among subjects participated in this cross-sectional study. They were recruited from the database of 
Health  District Department of Balangan. Those subjects that were new cases and have not been given therapy, 
have conflicts with religious matter, and those who were in chronic stage of  LF were excluded from this study. The 
patients were included in our study if they agreed to participate and signed an informed consent form. This study 
have been approved by ethics committee in Faculty of Medicine, Universitas Trisakti.

Blood and hair samples were collected at the same time on 10 pm by pooling the subjects at one of community 
leaders house. Blood samples were collected with finger prick method for capillary blood and being made in blood 
smear preparat (Suriyani et al, 2016),  used to count the microfilaria. The smears were air-dried before stored  in 
dry storage for sample transportation for  analysis purpose. Hair samples were collected based on Rosalind Gibson 
(Rosalind, 2005) method, stored on clean  plastic envelope and labelled by individual. Hair specimens was analyzed 
for the zinc and selenium status by inductively coupled plasma mass spectrometry (ICP-MS) procedure in accredited 
diagnostics laboratories (Prodia Laboratory, Jakarta, Indonesia). Food intake for zinc and selenium sources were 
assessed by using semi-quantitative food frequency (SQ-FFQ) form for weekly.

The analysis was performed by using SPSS software. The statistical methods included the mean and standard 
deviation, after verify normality and homogeneity of variances.

RESULTS 

A total of 37 subjects participated in the study with mean age was 44.5 ± 11 years. Most of the subjects were rubber 
plantations workers with lower wages monthly compensation, and work in the rubber location around 6 hours per-
day (6 am to 12 pm), within duration of work around 10 years. The subjects’ biomarker status of zinc and selenium 
are shown in Table 1.  
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Table 1. Biomarkers of zinc and selenium status

Food source
Frequency

Once / week 2-3 times / week > 3 times / week

Animal protein

Beef √

Liver and spleen √

Fish ( in form of salted fish) √

Chicken meat √

Osyter - - -

Shellfish - - -

Phyto protein

Tofu √

Tempe √

DISCUSSION

From the present study, normally LF subjects with completed therapy should be cured form the parasites. However, 
only 51% of the subject was cured from the parasites, and the rest remained with the parasites. The influence of 
therapy were from complain taking a medicine and personal protection, such as used a repellent and balance diet, 
against the mosquito bites. The nexus of nutrition, infection and immune system could be used as a basic approach 
on mass plan of medication for tropic infection diseases, based on local content in each pronvince (Rina, 2009).

Nutrition, especially micronutrient and vitamins, usually needed  in small dose to maintain a healthy homeostatis 
immune system and antibody formation. Exploration of the interrelationship on micronutrient, also vitamins, and 
parasitic infection are just limited in vitamins A, C, E, and minerals zinc, iron and iodine, such as a study done in 
malaria endemic area showed that decreased serum retinol has a association with asymtomatic parasitaemia.30 In 
contrary finding, result of the study in micronutrient zinc used as supplementation in Guatemalan school children 
and the result revealed that the supplementation did not have effect in  prevention of intestinal helminth and 
protozoa reinfection. Many others micronutrient have not been studied extensively for the role in human immune 
system against the parasitic infection, including selenium (Peter et al 2008; Suzanne  et al 1994).

In the present study, we found that most of the subjects was poor economic status and work as a labour of rubber 
plantation, with average per-day earning Rp.50.000,-.  As we known that good sources of zinc and selenium are 
animal protein, such as red meat, thigh part of chicken and fish. However, with their per-day earning was not 
sufficient to fulfill need of zinc and selenium sources, which is known to enhance the immune system. Thus, due to 
that reason, they fulfill requirement with phyto protein and vegetables sources, which is low of micronutrient and 
lots of phytate contain. This findings were paralel as Gibson (Gibson,2005) that were commonly found in low income 
and low middle income that based their nutrient intake on fruit and vegetables.  

From the biomarker, reported that zinc level was normal and selenium was low. This result was contrary with their 
nutrient intake. The calculation based on zinc bioavailability, the result of this study was low (15%), It means that 
phytate-zinc ratio more than 15 (K Michael , 2010).

There is limited information due to this study on iron that have competitive interaction with zinc. 
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CONCLUSION 

Poor nutrional status, especially in micronutrient such as zinc and selenium, may have a chance of predisposition of 
parasitic infection, which however should be able to be reduced by promoting and enhancing the use of local food 
that contain rich zinc and selenium

ACKNOWLEDGMENT 

The study was funded by a grant from the Directorate of Higher Education, Ministry of Research, Technology and 
Higher Education in Leading Research Universities scheme.

The funders had no role in the study design, data collection and analysis, decision of publish or preparation of 
the manuscript. We are grateful for the Department of Health  in Balangan District and the head of Gulinggang, 
Hamarung and Hukai village who helped in data retrieval. We also would like to thank Mr. Rasimin who helped in 
the process of  the blood smear and staining.

REFERENCES 
 
Centers for Disease Control and Prevention. 2014. Social determinants of health. Atlanta: US Department of Health 

and Human Services, Public Health Service. http://www.cdc.gov/social determinants/.
Edeltraud JL et al. 2016 . Productivity Loss Related to Neglected Tropical Diseases Eligible for Preventive Chemoterapy 

: A Systematic Literature Review. PLoS Negl Trop Dis ;10(2):1-19. doi 10.137/journal.pntd.0004397. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC4758606/pdf/pntd.0004397.pdf

Humberto AG et al, 2015. Crosstalk between Zinc Status and Giardia Infection: A New Approach. Nutrients; 
7:4438-4452; doi:10.3390/nu7064438. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4488794/pdf/
nutrients-07-04438.pdf

K Michael H et al. 2010. Zinc bioavailability and homeostasis. Am J Clin Nutr ;91(suppl):1478S–83S. https://www.
ncbi.nlm.nih.gov/pmc/articles/PMC2854914/pdf/ajcn9151478S.pdf

Laura MP et al. 2010.  The Essential Toxin: Impact of Zinc on Human Health. Int. J. Environ. Res. Public Health; 7: 
1342-1365. doi:10.3390/ijerph7041342. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2872358/

Mark JT, Claudio B, and Achim H. 2005.  Wolbachia bacterial endosymbionts of filarial nematodes. Advances in 
parasitology; 60:246-74.  DOI:10.1016/S0065-308X(05)60004-8. http://www.sciencedirect.com/science/
article/pii/S0065308X05600048

Myrtle Perera et al. Neglected Patients with a Neglected Disease? A Qualitative Study of Lymphatic Filariasis. PLoS 
Neglected Tropical Diseases. 2007;1(2):1-8. doi:  10.1371/journal.pntd.0000128. https://www.ncbi.nlm.nih.
gov/pmc/articles/PMC2100378/pdf/pntd.0000128.pdf

Peter Katona and Judit KA. 2008. The Interaction between nutrition and Infection. Clin Infect Dis.; 46 (10):1582-1588.
doi: 10.1086/587658. http://cid.oxfordjournals.org/content/46/10/1582.full.pdf+html

Rina KK. Effects of Daily Multi-Micronutrient Supplementation on Nutritional and Health Status in the Elderly : A 
Community Based Randomized Controlled Trial. (PhD Diss., Universitas Indonesia, 2009)

Rosalind G. 2005. Principles of Nutritional Assessment. New York &Oxford : Oxford University Press.
Stephen JO. 1989. Iron and infection : the clinical evidence. Acta Paediatrica Scandinavica Supplement; 361:53-62.
 Subdit Filariasis & Schistomiasis. 2010. Rencana nasional program akselerasi eliminasi filariasis di Indonesia 

2010-2014. Jakarta: Direktorat P2B2, Ditjen PP&PL Kementerian Kesehatan RI. http://pppl.depkes.go.id/_
asset/_download/NATIONAL_PLAN_FILARIASIS_2010-IND__2010-14.pdf

Suguru K and Marla JB. 2013. Selenium. Role of the Essential Metalloid in Health. Met Ions Life Sci; 13: 499–
534. doi:10.1007/978-94-007-7500-8_16. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4339817/pdf/
nihms-664531.pdf

ISBN: 978-979-9394-43-9



505The 1st International Conference on Global Health

Suriyani T et al. 2016. Comparison of Microscopic to PCR for Detecting Microfilaria in 21 Lymphatic Filariasis 
PatientsTreated with Diethylcarbamazine. Indonesia Journal of Biomedical Science; 10 (1) : 17-20. 

Suryanaryana Murty Upadhayayula et al. 2012. A cohort study of lymphatic filariasis on socio economic conditions 
in Andhra Pradesh, India. PloS ONE ;7:3 doi.10.1371/journal.pone.0033779. https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC3307764/pdf/pone.0033779.pdf

Suzanne MF  and Andrew MT. 1994. Micronutrients and tropical infections. Transactions of The Royal Society of 
Tropical Medicine and Hygiene; 88:1-326. http://trstmh.oxfordjournals.org/content/88/1/1.full.pdf

Valerie T. 2003. Low income, welfare and nutritional vulnerability. CMA ;168(6):709-10. http://www.cmaj.ca/
content/168/6/709.full.pdf+html

World Health Organization. 2015. Third WHO report on neglected tropical diseases : invensting to overcome 
the global impact of neglected tropical diseases. Geneva : WHO Press. http://www.who.int/neglected_
diseases/9789241564861/en/

ISBN: 978-979-9394-43-9



506 Proceeding Book



507The 1st International Conference on Global Health

INDEX



508 Proceeding Book



509The 1st International Conference on Global Health

A
Achmad Kemal Harzif 234

Achmad Naufal Azhari 135

Agatha 222

Agung Supriyadi 199

Ahmad Rohi Ghazali 81

Ajeng Tias Endarti 179

Akhmad Fauzan 445

Alfani Prima Agustina 91

Alita Indania 287

Allenidekania 91

Andree Kurniawan 186, 320, 468

Andrew Lienata 269

Annisa Alviariza 35

Annytha Ina Rohi Detha 314

Aqsha Azhary Nur 234

Ari Pristiana Dewi 358

Arto Y. Soeroto 332

Aslis Wirda Hayati 145

Asmariah Ahmad 81

Asri C. Adisasmita 54, 62, 216, 254

Asri Masitha Arsyati 163

Asri Meiy Andini 370

Astuti Yuni Nursasi 73, 427, 449

Atiawati 109

Audie Christopher 130

B
Bachti Alisjahbana 332

Baiduri Widanarko 324

Bambang Sutrisna 408

Besral 427

Bony Wiem Lestari 332

Budi Anna Keliat 395, 405, 427

Budi Mulyadi 449

C
C.R. Titaley 496

Chaidar Masulili 291

Chandra Satrya 104

Christian Apolinaris 
Lombogi 347

D
D. Storey 496

Dame Elysabeth Tarihoran 3

David Kusmawan 20

Deisy Budiono 16

Denni J. Purwanto 254

Dewi Anita Etikasari 269

Dewi Susana 140

Diah Mulyawati Utari 222

Dini Dwi Lestari 455

Dira Marliana 194

Doni Hikmat Ramdhan 30, 41

Dwi Handayani 259

E
Ede Surya Darmawan 259, 486

Edi Purnomo 116

Edwind Rakatama Fahlevie 35

Ela Laelasari 140

Eliza Eka Nurmala 135

Elni Handayani 130

Elsa Pudji Setiawati 332

Emmy Savitri Karin 405

Engkus Kusdinar Achmad 46

Enny Nuryanti 464

Erik Idrus 121

Erna Erawati 395

Esty Febriani 434

Eva Nursyifa 379

Evanny Indah Manurung 116

AUTHOR INDEX



510 Proceeding Book

F
F. Badriah 496

F. Yelda 496

Fajar Tri Waluyanti 449

Fajaria Nurcandra 281

Fatma Lestari 473

Fatmah 209

Febri Pratiwi 9

Febriana Sabrian 358

Fekhaza Alfarissi 287

Feny Apriani L. Bili 314

Fia Afifah Mutiksa 234

Fitri 145

G
Gelant Sanjaya 100

Giarena 234

H
Hadi Pratomo 162

Hadi S.Alikodra 415

Hardianto Iridiastadi 104

Hardy Atmajaya 41

Haryoto Kusnoputranto 364, 415

Hasmila Sari 395

Hendra 41

Hendra Taufik 358

Heni S. 419

Heni Trisnowati 194, 274

Henik Dyah Kinasih 247

Herlina J. El Matury 473

Hidayathul Fathi Othman 81

I
I Made Djaja 241

I Nyoman Sutarsa 76

Imalay Coretha Welerubun 3

Indah Jamiatun Hasanah 140

Indri H. Susilowati 20, 104

Ira Gustina 20

Irma Widiastari 486

Irma Yuningsih 247

Irwandi Rachman 109

Isbandi Rukminto Adi 179

Ismarulyusda Ishak 81

Isnitra Tutra Sayekti 204

Istianah Surury 408

Ita A. Karmawati 352

Ita Yulita 352

Ivan Onggo Saputro 186

Iwan Ariawan 496

J
Jauhari O. Reuwpassa 254

Josephine D. Lorica 25

Junaiti Sahar 427

K
Kadek Eka Swedarma 405

Karina Maharani 130

Kusharisupeni 
Djokosudjono 46, 222, 383

L
Laksmana Rizki Putranto 287

Laura S Himawan 291

Lenny Sari 254

Leonard C Nelwan 291

Leonardo Alfonsius Paulus 
Lalenoh 347

Lolita Sari 204

Lukitowati 91

M
M. Farid Hamzens 140

M.Faisal Putro Utomo 35

Margaret Merlyn Tjiang 320

Maria Susila Sumartiningsih 491

Marina Kartikawati 199

Martupa Nauli 145

Martya Rahmaniati Makful 341

Mediana Bangun 96

Meilya Farika Indah 445



511The 1st International Conference on Global Health

Mila Maidarti 234

Mila Tejamaya 199

Milla Herdayati 297

Mirnawati J. 100

Mita Hapsari 287

Mondastri Korib Sudaryo 179

Muchlis Ramli 254

Muhammad Yamin 374

Muharni 145

Mustikasari 395

N
Nabila Natasya 35

Najmah Muhammad 
Kuddah 370

Napaphen Jantacumma 440

Nata Pratama Hardjo Lugito 186, 320, 468

Ni Gusti Ayu Eka 247

Ni Ketut Alit Armini 455

Ni Made Dian Sulistiowati 405

Nihayah Mohammad 81

Nikita Dewayani 304

Nita Azka Nadhira 383

Nova Bornida Fauzi 234

Novy Helena C.D 395, 405

Nur Afifah 332

Nur Aini 25

Nur Shazlina Saidari 81

Nur Sholikah Putri Suni 216

Nurhayati A. Prihantono 254

Nurtami Soedarsono 254

Nurul Hidayah Nasution 241

Nurul Qina Mahruzza 69

O
Olivia 100

P
Patih Rajahasta 379

Peggy Tahulending 247

Prisela Zharaswati 35

Putri Nilam Sari 156

Putri Zulmiyusrini 374

R
Rachmadhi Purwana 241

Raden Irawati Ismail 162

Rahaju Budiarti 352

Rahmi Amtha 254

Raldi Hendro Koestoer 415, 419

Ratna Djuwita 254

Renata Komalasari 116

Renti Mahkota 281

Retnayu Pradanie 455

Rezka Arsy Effrin 46

Ria Maria Theresa 126

Riana Mardila 147

Rina K. Kusumaratna 501

Rino Nugrahaputra 287

Ririn Wulandari 204

Risma Kristi Utami 370

Riswani Tanjung 209

Rita Damayanti 496

Riza Sofia Parmawaty 310

Rodiyah 274

Roselani W Odang 291

Rosyid Mawardi 370

Rudi Hartono 445

Ryan Rachmad Nugraha 332

S
Sabarinah Prasetyo 158

Samuel J. Haryono 254

Sandi Prasetyo 415

Septiana Iriyanty 234

Septyana Choirunisa 216

Septyani Prihatiningsih 199

Setyowati Brotosudirdjo 419

Shirley Ivonne Moningkey 269

Shirley Moningkey 130

Shofi Hanifa 379

Silvestri Purba 269



512 Proceeding Book

Simon Barraclough 76

Simon Salim 374

Siti Hamidatul Aliyah 109

Sri Rahayu Ningsih 126

Sukihananto 304

Suriyani Tan 501

Suyud Warno Utomo 100, 364

Syanti Wahyu Astuty 121

Syarif Husin Lubis 81

Syindhi Rachmawati 265

T
Tanessa Audrey 130

Tetsuya Araki 481

Theo Audi Yanto 186, 320

Thobib Al-Asyhar 69, 265

Trevino Pakasi 287

Tri Yunis Miko Wahyono 324

Trini Sudiarti 383

Tris Eryando 209, 297, 341

Trisari Anggondowati 62

Tyas Priyatini 370

U
Ulya Qoulan Karima 324

Umar 234

V
V. Utari Marlinawati 274

Veli Sungono 16, 130, 269

Vivi VW Wira 291

W
Wicencius Sianipar Parulian 
Hasudungan 370

Widyatuti 449

Windy Febriyanti 135

Wisata Taruna 364

Wiwin Wiarsih 73

Y
Yakobus Siswadi 25

Yeni Rustina 209

Yulia Izati 54

Yuniarti Soeroso 121

Yunita Sari 73

Z
Zariyantey Abdul Hamid 81

Zulkifli Djunaidi 9

Zuly Prima Rizky 41



513The 1st International Conference on Global Health



514 Proceeding Book

Organizer: Co-Organizers:


	Proceeding ICGH 2016 halaman depan.pdf (p.1-12)
	Proceeding ICGH 1-403.pdf (p.13-415)
	Proceeding ICGH 413-520.pdf (p.416-526)



