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Indicator of Dyslipidemia for Ischemic Stroke in Elderly with 
Hypertension

Adita Puspitasari Swastya Putri1, Atik Choirul Hidajah2

1Master Program of Epidemiology, School of Postgraduate Studies Airlangga University, Surabaya, East 
Java, Indonesia; 2Department of Epidemiology, Faculty of Public Health, Airlangga University, Surabaya, 

East Java, Indonesia

ABSTRACT

Elderly with hypertension have a greater risk for ischemic stroke. It can be caused by dyslipidemia which 
is an abnormal amount of lipids in the blood such as increased levels of total cholesterol, LDL cholesterol, 
triglycerides	and	decreased	levels	of	HDL	cholesterol.	The	aim	of	this	study	is	to	analyze	the	indicator	of	
dyslipidemia for ischemic stroke in elderly with hypertension. This study is an observational studies of 
analytical epidemiology with case control study design. The subject of study is the occurrence of ischemic 
stroke in elderly with hypertension who were admitted to outpatient installation RSU Haji Surabaya. The 
sample	 size	 for	 case	 and	 control	 samples	 were	 74	 patients.	 Samples	 were	 taken	 using	 simple	 random	
sampling methods. The data of total cholesterol, LDL cholesterol, HDL cholesterol, and triglycerides 
from	patient	medical	 records	were	 analyzed	using	bivariate	 analysis	 (p=0.25)	 is	 selected	 as	 a	 candidate	
for	the	multivariate	analysis	with	multiple	logistic	regression	(p=0.05).	Total	cholesterol,	LDL	cholesterol	
and	triglycerides	are	selected	as	a	candidate	(p=0.00,	p=0.18,	p=0.18).	The	results	showed	that	 the	most	
influential	independent	variables	and	became	a	model	to	predict	the	incidence	of	ischemic	stroke	in	RSU	
Haji	Surabaya	was	elevated	total	cholesterol	(p=0.03;	OR=4.87;	95%	CI=1.10-21,53).	It	was	concluded	that	
total	cholesterol	had	an	effect	on	the	incidence	of	ischemic	stroke	in	RSU	Haji	Surabaya.	Self-awareness	
is	 required	 to	 perform	 blood	 cholesterol	 screening	 as	 a	 prevention	 efforts,	 especially	 for	 elderly	 with	
hypertension because of greater risk for ischemic stroke.
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INTRODUCTION

Non-Communicable	Diseases	(NCDs)	are	the	cause	of	
death around the world. The cases keep increasing and kill 
38 million lives annually. As many as 85% of cases occured 
in	 developing	 countries,	 including	 Indonesia.	 NCDs	 in	
Indonesia are estimated to reach 71% of total deaths [1].

Stroke	 is	 a	 non-communicable	 disease	 that	
notoriously becomes worldwide problem since it is 
worlds number three cause of death, after heart disease 

and cancer. In developing countries, it accounts for 85% 
of deaths and 87% lifelong disabilities [2].

Indonesia is a developing country in Asia which 
ranks	 first	 as	 the	 country	 with	 the	 highest	 number	 of	
stroke patients. It is predicted that 500,000 Indonesians 
suffer	from	stroke	every	year,	with	about	25%	of	people	
dying and 75% having minor or severe disabilities [3].

Based on the report of the results of basic health research 
in Indonesia, the increase in stroke prevalence diagnosed 
by health workers in 2007 reached 8.3/1000 population and 
in 2013 reached 12.1/1000 population. One province with a 
higher prevalence of stroke than the national avarage is the 
province of East Java, which is 16/1000 population. Higher 
than in 2007 of 7.7/1000 population [4].

Stroke	 is	 generally	 classified	 into	 ischemic	 stroke	
with	80-85%	of	cases	and	hemorrhagic	stroke	with	15-
20% of cases [5]. In Indonesia, ischemic stroke is the most 
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common type of stroke that is 52.9% of cases [6]. Age 
is	 one	of	 the	most	 influential	 risk	 factors	 for	 ischemic	
stroke. Because along with increasing age, the greater 
the	risk	of	a	person	suffering	from	ischemic	stroke.	This	
is due to degeneration of organ function in the body that 
is	the	decrease	of	blood	flow	to	the	brain	resulting	in	the	
occurrence of stroke [7].	Based	on	Law	Number	13	Year	
1998 about the welfare of the elderly, it is explained that 
the elderly is someone who reached the age of 60 years 
and over [8].

The results of basic health research in 2013 it 
is known that the top 10 diseases in the elderly are 
dominated by the class of cardiovascular disease and 
the highest is hypertension, because the elderly will 
naturally experience a decrease in the degree of health. 
Uncontrolled hypertension or a history of hypertension 
in the elderly can lead to stroke. The prevalence of stroke 
in the diagnosed age group increased or experienced the 
highest	symptoms	at	age	≥75	years	and	increased	along	
with the age of a person [4].

World Population Prospects	stated	that	the	world’s	
elderly population is increasing by 7.2% in 2013 and is 
predicted to increase to 9.6% by 2050. In Indonesia, there 
is also a potential fairly rapid increase of percentage in 
the elderly compared to other ages since 2013 as much 
as	8.9%	until	2050	as	much	as	21.4%,	and	in	contrast	at	
age	of	0-14	and	15-59	the	percentage	tends	to	decrease[9].

Stroke can be caused by dyslipidemia which is an 
abnormal state that is present in the blood. Dyslipidemia 
is indicated by increased levels of  total cholesterol, Low 
Density Lipoprotein (LDL), triglycerides, and decreased 
levels of High Density Lipoprotein (HDL) [10].

Total cholesterol is an overall amount of HDL 
cholesterol level, LDL cholesterol and 20% triglycerides 
[11]. Total cholesterol level is associated with stroke 
because it is the risk factor for ischemic stroke [12]. An 
increase of 1 mmol/L can increase the risk as much as 
25% [13]. That increase results in atherosclerosis which 
plays part in the occurrence of ischemic stroke [7, 11].

Dyslipidemia is a major risk factor for the 
atherothrombotic vascular disease, including ischemic 
stroke. Drug therapy is needed in the treatment of 
dyslipidemia, as well as slowing the progression of 
atherosclerosis,	 stabilizing	 rupture-prone	 plaque,	
reducing the risk of arterial thrombosis, and improving 
prognosis.	 But	 first,	 a	 diagnosis	 and	 an	 evaluation	 of	

blood cholesterol levels is needed, consisting of total 
cholesterol, LDL cholesterol, HDL cholesterol, and 
triglycerides [5].	 The	 aim	 of	 this	 study	 is	 to	 analyze	
indicator of dyslipidemia for ischemic stroke in elderly 
with hypertension, especially in RSU Haji Surabaya.

METHOD

This research is an observational study of analytical 
epidemiology. Case control study design was conducted 
from	November	2016	until	January	2017	in	Outpatient	
Installation RSU Haji Surabaya. The case population 
is the whole occurrence of ischemic stroke in elderly 
with hypertension. The control population is the whole 
occurrence other than ischemic stroke in elderly with 
hypertension. Samples are determined by the inclusion 
criteria of patients who perform complete blood 
cholesterol	tests.	To	minimize	the	bias,	exclusion	criteria	
were set which are patients diagnosed with Hemorrhagic 
Stroke, Diabetes Mellitus and Coronary Heart Disease 
(CHD).	The	ratio	of	sample	size	for	case	and	control	is	
1:1	so	the	total	samples	were	74	patients.	Samples	were	
taken using simple random sampling methods, lottery 
all the registration numbers of patients undergoing 
treatment by 2015. The data of total cholesterol, HDL 
cholesterol, LDL cholesterol, and triglycerides from 
patient medical records were collected using case data 
form and control data form.

The	 data	 were	 processed	 and	 analyzed	 with	
univariate, bivariate and multivariable analysis. 
Univariate analysis was conducted to examine the 
distribution of respondents data on the research. The 
results are presented in narrative and table format. To 
find	 the	 independent	 variable	 that	 qualified	 to	 became	
the candidate of multivariable analysis, selection 
with bivariate analysis (p<0,25) was conducted. The 
influential	 variables	 to	 see	 the	 effect	 of	 independent	
variable to the dependent variable was determined by 
multivariable analysis with Multiple Logistic Regression 
Test (p<0,05).

RESULTS AND DISCUSSIONS

Table 1 showed the distribution of gender that the 
more	then	half	(54.1%)	were	male	respondents.	Analysis	
of the gender of the respondents in this study showed 
that the majority of ischemic stroke respondents were 
male, which is similar to what has been reported in 
previous studies that more than 50% of patients with 
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ischemic stroke are male [14,	15]. This is because women 
are protected by the hormone estrogen so as to avoid 
heart disease and stroke. However, after entering the age 
of the elderly and experiencing the menopause, womens 
risks become equal to male. Many menopausal women 
in Canada die from stroke and heart disease each year 
compared to cancer [16]. Mele with hypertension were 
23.07 times more likely to have a stroke than women [17]. 
Gender is one of the risk factors that cannot be controlled 
and	potentially	effect	on	the	incidence	of	stroke	[18].

Table 1: Distribution of gender

Gender
Ischemic 

stroke
Without 

ischemic stroke N (%)
n (%) n (%)

Male 20	(54,1) 20		(54,1) 40	(54,1)
Female 17	(45,9) 17	(45,9) 34	(45,9)

Table 2 showed the total cholesterol, LDL 
cholesterol and triglycerides are selected as a candidate 
(p=0.00,	p=0.18,	p=0.18)	for	the	multivariable	analysis.	
There are 3 variables that become candidates as indicator 
of dyslipidemia for ischemic stroke in elderly with 
hypertension in RSU Haji Surabaya.

Table 2: Candidates of multivariable analysis

Variabels p-value Results
Total	cholesterol	≥200	mg/dl 0,00 candidate
LDL	cholesterol	≥130	mg/dl 0,18 candidate

HDL cholesterol <30 mg/dl 0,63 not a 
candidate

Triglycerides	≥150mg/dl 0,18 candidate

The results presented in bivariate analysis of total 
cholesterol for ischemic stroke in elderly in RSU Haji 
Surabaya is eligible to be included in multivariable 
analysis. The results is similar with a study by Hakim 
(2013)	which	showed	a	significant	association	(p=0.03)	
between total cholesterol levels and the incidence of 
stroke. High total cholesterol can lead to plaque buildup 
in the arteries that supply blood to the brain causing 
stroke [20].

Total	 cholesterol	 can	 also	 affect	 the	 clinical	
outcomes of patients with ischemic stroke [21]. High total 
cholesterol levels can worsen the clinical outcomes 
of stroke due to the oxidation of cholesterol that can 

initiate	 inflammatory	 processes	 and	 lead	 to	 plaque	
buildup in blood vessel walls that can inhibit blood 
flow	in	 the	arteries	 [22]. In contrast, in some cases high 
total cholesterol levels can also produce better clinical 
outcomes	as	they	are	affected	by	the	protective	effects	of	
statin use in the acute phase of stroke [23]. These results 
are supported by Muhammad et al.	 (2014)	who	 stated	
that patients with high total cholesterol levels have 
good clinical outcomes because cholesterol can serve 
as	 a	 buffer	 to	 neutralize	 free	 radicals	 and	 prevent	 the	
destruction of nerve cell tissue.

A study by Hakim (2013) in Dr. Kariadi Semarang 
and	 a	 study	 by	Wu	 (2013)	 in	 China	 found	 significant	
results that showed a relationship between LDL 
cholesterol levels and the incidence of ischemic stroke. 
LDL cholesterol has a tendency to stick to blood vessel 
walls to form plaque that can narrow the blood vessels. 
Blockage mainly occurs in small blood vessels that 
supply	 nutrition	 to	 the	 heart	 and	 brain.	 Plaque	 on	 the	
vessels	 can	 detachand	 clog	 blood	 flow	 to	 the	 brain.	
Uneven blood vessels can also cause the formation of 
blood	clots	 in	 the	vessels.	 It	 can	block	 the	flow	 to	 the	
brain and cause stroke [26]. A decrease in LDL cholesterol 
by 1 mmol would decrease the fatal stroke by 17% [27].

A Study by Soebroto (2010) in RS Dr. Moewardi 
Surakarta,	 Muliawati	 (2015)	 in	 RSUP	 Dr.	 Kariadi	
Semarang and Sumiyah (2016) in RSD dr. Soebandi 
Jember	 showed	 that	 there	 is	 no	 specific	 relationship	
between LDL cholesterol levels and the incidence 
of	 ischemic	 stroke.	 The	 difference	 is	 caused	 by	 the	
difference	 of	 sample	 used	 in	 previous	 research	 that	
is on ischemic stroke and hemorrhagic stroke, history 
of ischemic stroke patients with diabetes mellitus 
complication and most of respondents who are ischemic 
stroke	patients	with	productive	age	of	≤55	years.

The results presented in bivariate analysis of HDL 
cholesterol for ischemic stroke in elderly in RSU Haji 
Surabaya is not eligible for entry in multivariable 
analysis. This is because HDL cholesterol can also be 
pro-inflammatory	and	pro-atherogenic	in	stroke	patients,	
which causes patients with normal HDL levels to have 
a poor clinical outcome [22]. HDL cholesterol levels can 
be increased by reducing weight, increasing physical 
exercise, and quitting smoking [31]. HDL cholesterol can 
be a risk factor for ischemic stroke [32]. One way that can 
be done to prevent for ischemic stroke is to increase HDL 
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cholesterol levels. HDL cholesterol acts as a “vacuum 
cleaner” that sucks in excess of cholesterol as much as 
possible. HDL cholesterol takes excess cholesterol from 
the cells and tissues and bring it back to the liver [33].

The	 difference	 results	 showed	 a	 significant	
relationship between HDL cholesterol level and the 
incidence of stroke [19]. The study by Yeh et al. (2013) 
in Taiwan and Sohail et al.	 (2013)	 in	 Pakistan	 stated	
that	 patients	 with	 low	 HDL	 (≤35	 mg/dl)	 had	 greater	
stroke severity and poor clinical outcomes. Low HDL 
cholesterol levels can increase the risk of blood clots in 
the carotid arteries, causing a risk of stroke. Low HDL 
cholesterol levels have the same danger of having too 
high cholesterol levels of LDL [36].

The	33-years	 study	with	7579	 female	patients	and	
6372 male patients showed that elevated triglyceride 
levels contribute in increasing the risk of ischemic 
stroke in men and women [37]. The high triglycerides and 
low HDL cholesterol were associated with an increased 
incidence of ischemic stroke in both genders [38]. A cohort 
study	by	Nodestgaard	et al. (2007) it was seen that there 
was an increased risk of stroke associated with blood fat 
levels called triglycerides. The high triglycerides can 
increase risk factors for ischemic stroke three to four 
times greater [40]. Increased triglyceride levels also make 
LDL cholesterol toxic to artery walls and reduce the 
beneficial	effects	of	HDL	cholesterol	[41].

Triglycerides formed as a result of the metabolism of 
foods in the form of fat and also in the form of excessive 
carbohydrates and protein are not entirely needed as an 
energy source [42]. A study by Wardaini (2012) stated that 
triglycerides are not associated with ischemic stroke. 
Patients	with	obese	often	have	high	 triglyceride	 levels	
and these conditions can lead to elevated risk of heart 
disease or stroke [44].

Table	3	showed	that	the	most	influential	independent	
variables and became a model to predict the incidence 
of ischemic stroke in elderly with hypertension in RSU 
Haji Surabaya is total cholesterol. This is evidenced 
by	the	results	of	statistical	analysis	are	significant	with	
p=0.03	(p<0.05).	Total	cholesterol	with	OR=4.87	which	
means that the possibility of elderly with hypertension 
with	 total	 cholesterol	 level	 ≥200	 mg/dl	 will	 suffer	 an	
ischemic	stroke	4.87	times	greater	when	compared	with	
elderly with hypertension with total cholesterol of <200 
mg/dl.

Table 3: Indicator of dyslipidemia for ischemic 
stroke in elderly with hypertension

Variabel Β OR 95% CI p-value
Total cholesterol 
≥200	mg/dl 1,58 4,87 1,10-21,53 0,03

LDL cholesterol 
≥130	mg/dl 0,16 0,85 0,19-3,74 0,83

Triglycerides 
≥150	mg/dl 1,08 2,96 0,78-11,21 0,11

Constant -1,64 0,01

Multivariable analysis showed that total cholesterol 
level	 becomes	 the	 most	 influential	 cholesterol	 test,	
thereby it is used as an indicator for ischemic stroke, 
especially in elderly with hypertension. Many studies 
have shown that high total cholesterol levels are often 
associated with the risk of stroke [45]. Increased total 
cholesterol levels in the blood will lead to the formation 
of plaque in the blood vessels causing a stroke [7].

The patients with ischemic stroke with a total 
cholesterol	level	of	≥200	mg/dl	had	a	3.584	times	greater	
risk of having poorer clinical outcomes compared to 
patients with normal total cholesterol levels [46]. A study 
by Karunawan et al. (2016) in RS Bethesda Yogyakarta 
obtained	significant	 results	 (p=0,00)	on	 the	correlation	
of total cholesterol level with functional outcome 
of ischemic stroke patients. In addition, high total 
cholesterol levels can also worsen the clinical outcomes 
of stroke. The cause is the oxidation of cholesterol can 
initiate	 the	 inflammatory	process	 and	 the	 formation	of	
plaque	on	blood	vessel	walls	that	can	inhibit	blood	flow	
in the arteries [22]. A study by Khalil et al. (2013) in Egypt, 
it is known that the Relative Risk of total cholesterol 
in ischemic stroke patients with hypertension is 3.35 
which means the possibility of patients with high total 
cholesterol levels accompanied by hypertension to have 
ischemic stroke is 3.35 times greater when compared to 
hypertensive patients with low total cholesterol levels. 
The results were obtained from 63.81% of ischemic 
stroke	patients	aged	≤65	years.	Total	cholesterol	levels	
and	 the	 disability	 outcomes	 also	 showed	 a	 significant	
association of acute ischemic stroke patients [49].

Based	 on	modified	 levels	 of	 stroke	 risk	 factors	 it	
was found that high total cholesterol levels increased 
the relative risk of death by 3.9 times. As a correlation 
between the severity rating system of each dyslipidemia 
and	other	modifiable	risk	factors	and	patterns	it	was	found	



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         613      

that	APACHE	II	scores	correlated	positively	with	high	
total cholesterol levels and strongly correlated positively 
with age. At the same time, according to Glasgow Coma 
Scale (GCS) mortality is positively correlated with high 
total cholesterol [48].

The	difference	results	showed	a	high	total	cholesterol	
was associated with reduced stroke severity and resulted in 
better	clinical	outcomes	because	it	was	influenced	by	the	
protective	effects	of	statin	use	in	the	acute	phase	of	stroke	[23]. 
High total cholesterol levels have good clinical outcomes 
because	cholesterol	can	serve	as	a	buffer	to	neutralize	free	
radicals and prevent damage to nerve cell tissues [24].

CONCLUSIONS

It can be concluded that the indicator of dyslipidemia 
for ischemic stroke in elderly with hypertension in RSU 
Haji Surabaya is total cholesterol level with OR=4.87.	
The hospitals can perform routine total cholesterol tests 
for patients diagnosed with ischemic stroke, so as to 
control the occurrence of recurrent strokes and other 
comorbid complications that can worsen the condition 
of	 the	 patient.	 The	 public	 should	 have	 self-awareness	
is required to perform blood cholesterol screening 
as	 a	 prevention	 efforts,	 especially	 for	 elderly	 with	
hypertension because of greater risk for ischemic stroke.
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ABSTRACT

Malaria	in	Gripit	Village,	Banjarmangu	Sub	district	was	increased	at	the	end	of	2017,	by	discovery	of	14	
patients with malaria indegenous. Mass Blood Survey (MBS) activity was carried out in this village because 
malaria transmission  still occured even though Mass Fever Survey has been  held and malaria patient 
without	 specific	 symptoms	were	 found.	The	purpose	of	 this	 paper	 is	 to	 analyze	 factors	 that	 support	 the	
coverage of malaria MBS above 80%. The method  was observation by using observation guideline before 
and during MBS implementation. MBS was done in 2 days in January 2018. The result showed that the MBS 
coverage	in	Desa	Gripit	was	86.38%,	the	supporting	factors	were	socialization	before	the	activity,	MBS	was	
held together with the distribution of the mosquito net (something was obtained), MBS was done whole 
day (morning, noon,evening ), monitoring coverage in MBS process, and active role from health cadres to 
persuate the villagers. MBS coverage more than 80% supported by multifactor.
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INTRODUCTION

Malaria in Indonesia tend to decreases with Annual 
Paracyte	Incidence	(API)	2.8/1,000	inhabitants	at	2007	
and	API	 of	 malaria	 in	 2016	 0.77/1,000	 inhabitants.1,2 
Linier	 with	API	 malaria	 in	 Indonesia,	API	 malaria	 in	
Central Java at 2007 0.05/1,000 inhabitants while at 
2017 0.01/1,000 inhabitants.3 Banjarnegara is one of 
district in Central Java with malaria problem. Data from 
Banjarnegara	 Health	 District	 shows	 Annual	 Paracyte	
Incidence malaria in Banjarnegara at 2007 as much 
0.09/1000 inhabitants and 2017 0.09/1,000 inhabitants. 
Malaria in Banjarnegara focused in some of Sub district. 
One of Subdistrict in Banjarnegara with malaria problem 
is Banjarmangu. Mass Blood Survey  is one of method to 
find	malaria	cases	to	cut	chain	of	malaria	transmission.	

Mass Blood Survey done in endemic area of malaria, 
endemic	 area	 with	 malaria	 cases	 without	 specific	
symptom, area with increases malaria, area with low 
access to health provider.4

Banjarmangu	 Subdistrict	 have	 2	 Public	 Health	
Center	 ie	 :	Banjarmangu	1	 and	Banjarmangu	2	Public	
Health Center. Banjarmangu 1 public health center had 
9	villages,	ie	:	Rejasari,	Paseh,	Sigeblog,	Pekandangan,	
Banjarmangu, Jenggawur, Banjarkulon, Gripit Village. 
Malaria	in	Banjarmangu	I	Public	Health	Center		at	2016-
2017 found in almost every month. Malaria cases in 
Banjarmangu	I	Public	Health	Center	at	2016	and	2017	
always found in every month. Malaria at the end of 
2017 in Banjarmangu dominated in Gripit Village. Mass 
Blood Survey had been done in Gripit Village because 
there were malaria increase and the tendency malaria in 
this	area	without	specific	symptom.

 METHOD

The method used is observation by using observation 
guideline done before and during MBS implementation. 
MBS was done 2 days in January 2018 in Gripit Village 
Banjarmangu Sub district Banjarnegara District.
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RESULTS AND DISCUSSIONS

Malaria incidence was interaction from host, agent 
(plasmodium) and environment. The existence of 
plasmodium in host could be source of malaria transmission 
specially plasmodium in gamet phage. The malaria vector 
(Anopheles) having role to transmit plasmodium from 
human to human.5 Mass Blood Survey is one of method to 
find	human	with	plasmodium	in	 their	 	blood	stream.	The	
success of Mass Blood Survey (MBS) based on two main 
aspect, the readyness of health worker and community 
participation. Health worker with good microscopist 
and active cadre that have ability to build community 
participation. Community with high participation supporting 
for the success of MBS. Commonly to get MBS coverage 
over	80%	was	rare.	Research	in	Purworejo	District	show	that	
MBS coverage 26%.6	Combination	of	PCR	and	microscopic	
malaria	examination	was	done	in	North	West	Thailand	this	
research conclude that a combination of pooling, real time 
PCR	and	expert	microscopy	provide	a	feasible	approach	to	
identifying and threating asymptomatic malaria infection 
in timely manner.7 The weakness of analysis of this paper 
not including time required to send sample before check 
by	PCR.	Polymerase	Chain	Reaction	 to	detect	malaria	 is	
needed because in low endemic area of malaria there is 

possibility	to	find	malaria	cases	asymptomatic	and	negative	
in microscopic test but carry plasmodium in their body. In 
pre elimination and elimination area where malaria paracyte 
density is low  It could be source of malaria transmission.

Active Case Detection was done in Gripit Village 
by	collaboration	of	officer	from	Banjarmangu	1	Public	
Health Center, Banjarnegara Health District, Research 
and Control Animal Disease Control Unit. The beginning 
of	MBS	was	socialization	to	health	cadre,	public	figure	
and village government leaders.  Strategy of MBS 
implementation, teamwork and MBS pos, target estimated 
coordinated	at	 the	 time	of	 socialization.	Officers	Mass	
Blood Survey divided into three team, each team stay 
in one sub village. There were 3 Sub Village in Gripit 
:	Gripit,	Grumung	and	Sikasur.	Purpose	of	MBS	were	
to	found	malaria	sufferers	in	high	endemicity	areas	that	
have	not	demonstrated	any	specific	clinical	symptoms	in	
the community, decrease the source of transmission by 
treatment	 of	 all	malaria-positive	 patients	 and	 find	 and	
meat	the	time	of	socialization	treat	malaria	sufferers	in	
the	area	of	increasing	cases.	Pos	of	Mass	Blood	Survey	
in	Gripit	Village	can	be	see	in	Pic	1

Picture 1: Pos of Mass Blood Survey

Observation on the step of malaria Mass Blood 
Survey	(MBS).	We	conclude	there	were	five	important	
step in this MBS process. Five step in MBS could be 
applied in another area Step number one is determine 
population target and area in the MBS of malaria. 

Population	target	useful	in	calculating	material	planning	
and number of teams, estimate number of days and as 
denominator in MBS coverage calculation. Discussion 
with	 Banjarmangu	 1	 Public	 Health	 Centre	 Officer	 to	
understanding the wide of malaria problem. Gripit 
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Village population with estimated population about 
1,000	people.		MBS	officers	planned	to	be	divided	into	
three	 team.	 Each	 team	 contain	 :	 registration	 officer,	
taking	of	finger	blood	and	making	thick	and	thin	blood	
smear	 officer,	 staining	 malaria	 blood	 smear	 officer,	
malaria	microscopist	officer,	health	cadre.	In	step	number	
one determine population target and area in the MBS 
of malaria, not always in Village scoupe. Target could 
be Sub Village or a group of houses. Epidemiological 
analysis need to determining target of MBS. In area with 
asymptomatic carier represent an important reservoir.8

Step	 number	 two	 was	 socialization	 and	 discusion	
of work plans, determination of malaria MBS pos and  
teams based on population data. Date and length of 
MBS, MBS pos in Head of Sub Village houses. Divide 
team survey collaboration from Banjarnegara District 
Health	 officer,	 	 Banjarmangu	 1	 public	 health	 center	
officer,	Banjarnegara	Health	Research	and	Development	
Unit Class 1 and Health cadre. Mass Blood Survey 
done in all time a part of time stay in the Sub Village, 
people could be tested at every time morning, noon or 
at	night	 so	people	could	be	 take	blood	finger	 in	every	
time.	When	socialization	we	can	submitting	result	from	
another research that direct cost of malaria in consumed 
28-34%	of	annual	income	of	poor	households	and	1-2%	
of high income households.9 Managemen for success 
MBS needed and to be shown in step 2. 

Step	number	three	Socialization	of	malaria	MBS	to	
the	community.	Village	officer	announce	time	and	place	
of pos MBS to the Gripit Village community through 
mosque loudspeaker before MBS done and repeat the 
information when MBS ongoing. Health cadre also 

participate	 in	 influence	 community	 to	 participate	 in	
MBS.	There	 are	many	way	 to	 socialization	of	malaria	
MBS to community. In another location probably have 
different	 characteristic	 so	 the	 choice	 of	 socialization	
based on local characteristic.

Step number four was implementation of malaria 
MBS	activity.	When	MBS	ongoing	2	registration	officer	
noted	 identity	 of	 participant,	 2	 officer	 taking	 of	 finger	
blood	 and	 making	 thick	 and	 thin	 blood	 smear	 officer	
(but	 when	 in	 not	 busy	 time	 each	 of	 pos	 1	 officer),	 1	
officer	 staining	malaria	 blood	 smear,	 1	 officer	malaria	
microscopist examine with microscope. Health cadre  
monitoring the incoming participant and reminding 
them to bring family member. When there is spare time 
the	coverage	progress	is	monitored	periodically	and	find	
out residents not yet present. Beside the success of MBS 
coverage, time lapse of microscopic examination must 
be paid attention.

The	 final	 step	was	Reporting	 of	MBS	 of	malaria.	
The achievement of MBS 80% of the target can be 
achieved by monitoring the target achievement in 
the	 MBS	 process	 and	 recognizing	 the	 target	 that	 has	
not	 been	 in	MBS	 for	 the	 effort	 to	 be	 taken	 the	 blood	
supply. Reporting MBS malaria useful to determining 
step hereinafter to eliminate malaria. Social aspect is 
important in malaria control program. Research shows 
that family is the most social environment plays a role in 
prevention	of	malaria.	Neighbour	also	impact	to	spread	
information about malaria control.10 In MBS activity the 
role of health cadre very important to push community 
to join in MBS. Table 1 shows result of malaria MBS in 
this survey.

Table 1: Result of malaria MBS in Gripit Village Banjarmangu Subdistrict Banjarnegara District

No. Sub 
Village

Number of 
community

Number of 
community stay

Number of community 
examinated

Result of malaria microscopic lab
Positive Negative

1. Gripit 395 370 299 2 297
2. Sikasur 230 221 217 0 217
3. Grumung 419 371 315 0 315

Total 1.044 962 831 2 829

Information: Data number of community stay from 
each	pos	get	from	village	officer	in	each	pos.

Coverage of MBS in Gripit Village  as much 
831/962=86.38%,	 coverage	 MBS	 more	 than	 80%	
success.  Malaria microscopic test  show two positive 

malaria. One sample positive Plasmodium falciparum in 
gametosit	phage	with	initial	AN,	male	children	9	years	
old and one sample Plasmodium falciparum in  ring 
phage	 inisial	 TS,	 man	 22	 year’s	 old	 without	 clinical	
symptom. Research in Afrika showed that the prevalence 
of	asymptomatic	malaria	6.8%	(n=26).11
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Children	with	initial	AN	one	week	before	take	finger	
blood	medicinize	to	doctor’s	practice	with	diagnose	not	
malaria.	Before	 that	AN	 also	 had	 been	 taking	malaria	
blood smear by JMD when Active case Detection 

activity with resut negative. Two of malaria cases stay 
in the same area (RT 2 RW 1/ Gripit Sub Village Gripit 
Village). Slide with malaria positive show in picture 2

Picture 2: Plasmodium falciparum ring (i) and P. falciparum gamet (ii) in blood smear from malaria MBS in 
Gripit Village (pic from compound microscope magnification 1000x)

CONCLUSIONS

The result shows that the malaria MBS coverage 
in Gripit Village was 86.38%, the supporting factors 
were	 socialization	 before	 the	 activity,	 the	 time	 of	
MBS implementation in line with the distribution of 
the mosquito net (something was given), MBS done 
all times (morning, noon, night), monitoring MBS 
coverage in MBS process, health cadres play an active 
role in bringing villagers that had not join to MBS by 
examinated	malaria	from	blood	finger
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ABSTRACT

Leptospirosis, a public health problem in Indonesia, has never been reported in Kebumen before, but 
Kebumen	 Public	 Health	 Office	 reported	 several	 new	 leptospirosis	 cases	 in	 this	 regency	 during	 paddy	
harvesting	 season	 in	 February	 2017.	A	 descriptive	 cross-sectional	 study	 was	 conducted	 to	 investigate	
leptospirosis	epidemiology	(eg,	the	reservoir	animals,	the	geographical	distribution,	and	specific	populations	
at risk)  in Kebumen on March 2017. Thirty febrile	patients	were	enrolled	in	Public	Health	Services and 
tested for leptospirosis using Leptotek. The positive cases were investigated by interview and site inspection 
to	assess	environmental	risks.	Rat	traps	were	set	randomly	at	housing	areas	near	the	positive	cases’s	house	
in	Kuwarasan	and	Buayan	subdistricts.	Kidneys	were	removed	from	rats	and	analysed	using		PCR	assay	
for pathogenic Leptospira detection. Thirteen positive leptospirosis cases out of 30 febrile patients were 
found in 6 subdistricts consisted of Kuwarasan (30.7%), Buayan (30.7%), Karanganyar (7.7%), Gombong 
(7.7%),	Sempor	(7.7%)	and	Sruweng	(15.4%).	92,31%	of	the	patients	were	farmers,	indicating	occupational	
exposures	at	paddy	fields.	Most	of	the	case	were	in	the	age	group	of	31-40	years	(53,85%).	High		vulnerability	
among males due to activities in outdoor settings was revealed from male to female ratio (12:1). Clinical 
symptoms	 consisted	 of	 calf	 muscle	 pain	 (100%),	 jaundice	 (84.6%),	 oliguria	 (38.5%)	 and	 renal	 failure	
(15.4%),	with	case	fatality	rate	was	23,08%.	Rats	(Bandicotta indica) with positive Leptospira were found 
at Kuwarasan subdistrict (6.25%). Based on the results of this study, paddy harvesting season is a critical 
period	associated	with	leptospirosis	transmission	in	Central	Java.	Indeed,	preventive	efforts	should	be	done	
to avoid leptospirosis outbreak
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INTRODUCTION

Leptospirosis is a global health problem which 
endemic in many tropical areas and causes large epidemics 
particularly	after	heavy	rainfall	and	flooding1. This disease 
caused by the spirochetal bacterium from the genus 
Leptospira and transmit from infected animals through 
their urine, commonly through infected soil and water or 
infected animal tissue. The most important animal group 
as Leptospira reservoir such as dogs, pigs, and cows, but 
rats found be the main source of leptospirosis infection in 
humans 2.	 Mainly	 this	 disease	 is	 zoonosis,	 with	 humans	
serving as accidental hosts. Generally, this disease has been 
associated	 with	 occupational	 exposures	 and	 rural-based		
farming settings3.	The	World	Health	Organization	(WHO)	
estimates the incidence of leptospirosis in more than 
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500,000 cases per year worldwide, with more incidence 
in poor populations in tropical developing countries. 
It is estimated that there were 1.03 million cases  of 
Leptospirosis annually and 58,900 deaths worldwide. Most 
of cases where found in Global Burden of Disease  (GBD) 
regions of South and Southeast Asia, Oceania, Caribbean, 
Andean, Central, and Tropical Latin America, and East 
Sub-Saharan	Africa	4.

Infected animals such as rats with Leptospira 
mostly play a role as carriers, which may not show 
clinical symptoms of disease. They could excrete 
leptospires intermittently or regularly for months or 
years, or for their lifetime. In endemic area, Leptospiral 
infections in human usually mild or asymptomatic5. 
More severe clinical symptoms likely depends on three 
factors: epidemiological conditions, host susceptibility, 
and pathogen virulence6.	 High-risk	 populations	 of	
leptospirosis infection are those who work in rice 
fields,	 animal	 farming,	 mining,	 slaughtering,	 fishing	
industry, and veterinary medicine. Activities at risk of 
transmission include river swim activities, hunting, and 
activities within the forest. Exposure can also occur in 
daily activities with high risk during the rainy season 
and	flooding.	Urban	slum	dwellers	with	poor	sanitation	
are also at risk for this disease7.

In Indonesia, Leptospirosis seems to be highly 
underestimated continuous health problem since the lack 
of community awareness to this disease 8. Leptospirosis 
has been reported from 15 provinces in Indonesia, and 
the higher number of cases has been reported from  
Jakarta, West Java, Central Java and Yogyakarta with 
mortality	varies	from	4.1	to	15.1	percentages	9. Central 
Java is Leptospirosis endemic provinces, with the highest 
number of cases in Indonesia in 2015. During the last 5 
years cases of leptospirosis were reported in 20 districts 
in	 Central	 Java.	 	Kebumen	Regency	 reported	 the	 first	
human	Leptospirosis	cases	in	2017	in	its	area.	Up	to	mid-
February	2017,	Kebumen	District	Health	Office	reported	
the number of cases of leptospirosis to reach 5 cases with 
2 cases of death. All of the leptospirosis patients found 
in Kebumen are farmers or farm laborers working in 
rice	fields	that	are	entering	the	rice	harvest.	Indeed,	it	is	
interesting to conduct epidemiological study about this 
epidemic phenomenon in Kebumen. This study aims to  
investigate leptospirosis epidemiology (eg, the reservoir 
animals,	 the	 geographical	 distribution,	 and	 specific	
populations at risk) during epidemic period in Kebumen.  

Results of this study will give indepth understanding 
about epidemiology of Leptospirosis during outbreak, 
so	that	prevention	effort	could	be	carried	out	effectively.

METHOD

Study Design: This	study	was	descriptive	cross-sectional	
which conducted to investigate leptospirosis epidemiology 
(eg, the reservoir animals, the geographical distribution, 
and	 specific	populations	 at	 risk)	 	 in	Kebumen	Regency	
on March 2017. The research sites for rat catching were 
carried out in Mangli, Kuwarasan and Sikayu Buayan 
villages based on the latest case report.

Data Collection: Interviews were carried out on 
patients or families of leptospirosis patients in Kebumen 
Regency. Verbal consents were obtained before taking 3 
ml of blood for serological assay. The collected serum 
samples were examined with Leptotek Lateral Flow to 
detect	serum	anti-Leptospira	antibodies.

Interviews by questionnaire were conducted to 
positive case of leptospirosis patients based on an 
examination with Leptotek Lateral Flow. If the case 
died, the interview was done to representative of the 
family. The questionnaire includes information on 
demographic characteristics, occupation, travel history, 
clinical information, and possible exposure over the past 
2 weeks (contact with rodents, injury and activity in a 
watery environment).

The catching of rats was conducted by installing 150 
single live traps per location in the afternoon. Two pieces 
of trap were installed in each house, and four pieces 
for wider house. The rest of traps were installed in the 
garden	and	rice	fields.	Traps	were	left	in	place	for	2	days		
and checked every day. The caught rats were sedated 
with	ketamine	HCL	doses	of	50	-	100	mg/kg	weight	of	
rats.	 Subsequently,	 rats	 identification	 was	 done	 using	
identification	key.	Kidney	dissection	was	carried	out	for	
further	PCR	analysis.

PCR assay for Leptospira Detection: Kidney of rats 
were	 examined	 by	 Polymerase	 Chain	 Reaction	 (PCR)	
following previous procedure to detect the presence of 
Leptospira bacteria 10. The examination was conducted 
at the Laboratory of Microbiology, Biomolecular 
and Immunology Health R & D Unit, Banjarnegara, 
Indonesia.
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RESULTS AND DISCUSSIONS

The area of study, Kebumen Regency, had 
experienced Leptospirosis epidemic that had never 
reported before, therefore it is important to conduct 
epidemiological	investigation	to	find	out	why	cases	can	
occur and its risk factors. Based on Leptotek Lateral 
Flow examination, 13 were found positive results of 
leptospirosis infection among 30 people examined. From 
13 positive cases of leptospirosis found in Kebumen 
District, 3 of them died (CFR 23.07%). Thirteen people 
of positive Leptospirosis were distributed in 6 sub 
districts, namely Kuwarasan (30.7%), Buayan (30.7%), 
Karanganyar (7.7%), Gombong (7.7%), Sempor (7.7%) 
and	Sruweng	(15.4%).

Figure 1: Age Group of Leptospirosis Patients

Based on age group of patient, most of cases 
(53.85%)  of leptospirosis cases  in Kebumen Regency 
were	 	 from	 the	 31-40	 year	 age	 group	 (Figure	 1),	 and	
most of them were male (Figure 2).

Figure 2: Leptospirosis Patients based on sex group 
in Kebumen Regency.

Current understanding about Leptospirosis showed 
that outbreaks of leptospirosis usually happened through 
occupational exposure, such as rice farming and other 
agricultural activities in rural areas of the tropics 11. This 
fact rellevant with the situation in our study area because 
the outbreak happened during the rice harvesting time. 
Based on interviews,  92.31% of leptospirosis patients 

in Kebumen district worked as farmers/farm laborers in 
the	rice	fields,	indicating	that	the	Leptospirosis	outbreak	
is closely related with rice farming and agriculatural 
activities. Much of the water needed for rice farming 
in rural areas is supplied from rivers that are likely to 
be contaminated with rodents or infected animals. 
Previous	studies	from	rice-producing	countries	such	as	
Thailand,	Bangladesh,	Brazil,	 India	and	Iran	have	also	
documented Leptospirosis infection which associated 
with	rice	fields12.

Possible	 transmission	 patterns	 which	 occurred	 at	
leptospirosis outbreaks re contact between hand or foot 
injuries and contaminated soil or water by mouse urine 
or	 direct	 contact	 with	 rats.	 Significant	 association	 with	
leptospirosis infection in human with the presence of 
skin wounds, the existence of rodents, especially rats, and 
activities related to contact with contaminated surface 
water are factors frequently reported to have in Indonesia 
and	 in	 other	Asia-Pacific	 countries13. Farmers and farm 
workers	 rarely	wear	gloves	while	working	 in	 the	fields,	
which increase the risk of transmission 14. Based on clinical 
symptoms,	 almost	 all	 patients	 (84.6%)	 had	 jaundice,	
indicating that the infection had invaded the liver organ. 
In	addition,	15.4%	of	patients	had	renal	failure.

Table 1: Clinical Symtoms of Leptospirosis Patients 
in Kebumen Regency

Clinical 
Symptoms

Number of 
Patients

Percentage 
(%)

Calf muscle pain 13 100
Jaundice 11 84.6

Fever 9 69.2
Oligouria 5 38.5

Renal failure 2 15.4

The impaired function of liver and kidney indicated  
delay of treatment that could be caused by mis diagnostic 
15,16. This might be because still lack of awareness to 
Leptospirosis in both community and health personnel. 
Increasing knowledge among public practitioners and 
hospital	staff	to	facilitate	early	recognition	and	treatment	
of leptospirosis are very important. Clinical symptoms 
of Leptospirosis described in Table 1.

The results showed that the composition of rats 
caught	in	the	subdistrict	of	Kuwarasan	and	Buaran	sub-
district	was	 similar.	 In	Kuwarasan	 sub-district,	 26	 rats	
species were Bandicota indica, Mus musculus, Rattus 
tanezumi and Suncus murinus. The most widely caught 
species was Rattus tanezumi (Figure 3).
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Figure 3: Distribution of captured rats  in 
Kuwarasan Sub District

The	results	of	PCR	examination	on	rats	in	Kuwarasan	
Sub district showed that one mice of Bandicota indica 
species was positive containing Leptospira pathogen.

The number of rats that were caught in Buaran 
Sub-district	was	more	than	the	number	of	rats	caught	in	
Kuwarasan	Sub-district,	which	were	43	rats.	Rat	species	
which caught in Buaran Subdistrict includes Bandicota 
indica, Mus musculus, Rattus tanezumi, Rattus exulant 
and Suncus murinus. The widely caught species was 
Rattus tanezumi.

Figure 4: Distribution of Rats Caught in Buaran 
Sub District 

The	results	of	PCR	assay	on	rats	samples	in	Buaran	
sub district showed no positive Leptospira bacteria. 
Detection	 of	 anti-leptospira	 antibodies	 in	 leptospirosis	
patients and detection of pathogenic Leptospira genes 
in captured rats in the area of study indicated that 
rats play an important role as reservoirs and sources 
of infection. Increased rat populations can lead to an 
increase in the number of leptospirosis infections in the 
human population in the future 17.	Minimize	contact	with	
rodent should be done to risky workers such as farmers 
to	 prevent	 disease	 transmission.	 Personal	 protective	
equipment such as gloves and boots should be worn 
while	working	 in	 the	fields.	Rodent	 control,	 improved	
hygiene, and preventing rodents in the surroundings 

area	several	methods	to	minimize	the	route	transmission	
betwen rodent and human 18. Trapping rodent to removal 
of animals rather than reducing the suitability of the 
environment for rodents will have the greater impact on 
reducing human cases of leptospirosis 19. Futher plan and 
work should be involved collaborative actions involving 
agriculture, health and veterinary  to prevent the disease. 
The occurrence of outbreaks in the harvest season should 
also be a concern for farmers to be able to do prevention.

CONCLUSIONS

The outbreak indicated a local transmission of 
leptospirosis which related to occupational exposure in rice 
harvesting	season.	Detection	of	anti-leptospira	antibodies	
in leptospirosis patients and detection of pathogenic 
Leptospira genes in captured rats in the area of study 
indicated that rats play an important role as reservoirs and 
sources of infection. Increased rat populations can lead to 
an increase in the number of leptospirosis infections in the 
human population in the future
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ABSTRACT

Indonesia is a country with the third tuberculosis (TB) incidence in the world. Bandar Lampung is one of the cities in 
Indonesia with a high TB incidence. TB incidence in the city increased about 80% during four years period (2,056 cases in 
2016	compared	to	1,195	cases	in	2012).	Bandar	Lampung	is	located	in	the	fifth	poorest	province	in	Indonesia,	which	closely	
related	to	poor	housing	condition.	This	study	aimed	to	identify	significant	influence	of	housing	condition,	which	consisted	of	
variables:	ventilation,	in-house	sunlight,	in-house	smoking	pollution	and	in-house	TB	contact;	to	TB	infection.	A	case	control	
study	was	used	to	study	the	influence	of	related	variables.	Case	sample	group	consisted	of	31	smear-positive	TB	patients;	
meanwhile control sample group consisted of 62 patients without TB. Both sample groups were obtained from Sukaraja and 
Panjang	Community	Health	Service	which	have	performing	Directly	Observed	Treatment	Shortcourse	and	have	highest	TB	
incidence	in	Bandar	Lampung.	Data	were	collected	by	using	structured	interview	questions	and	observation;	and	was	then	
analyzed	using	bivariate	Chi	square	analysis.	Less	ventilation	(odds	ratio/OR:	4.747;	95	%	confidence	interval/CI:	1.875–
12.022),	no	in-house	sunlight	(OR:	5.219;	95	%	CI:	2.040–13.355),	existence	of	in-house	smoking	pollution	(OR:	3.067;	95	
%	CI:	1.240–7.584)	as	well	as	existence	of	in-house	TB	contact	(OR:	10.688;	95	%	CI:	3.792–30.121)	are	TB	infection	risk	
factors. In conclusion, TB control program should be highlighted the concerned variables in order to accelerate TB incidence 
reduction, especially in countries with poor housing conditions.
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INTRODUCTION

Indonesia is a country with the third tuberculosis 
(TB) incidence in the world. The number of TB incidence 
in	2016	was	1,020,000	(660,000	–	1,460,000)1, increased 
122% compared to TB incidence in 2012 which was 
460,000	(380,000	–	540,000)2. Bandar Lampung is one 
of the cities in Indonesia with a high TB incidence. 
Moreover, TB incidence in the city also increased about 
80% during four years period. TB incidence in 2012 was 
1,195 cases, increased to 2,056 cases in 20163. Bandar 
Lampung	 also	 a	 city	 in	 Lampung	 province,	 a	 fifth	

poorest province in Indonesia. One of indicators of poor 
province is poor housing condition4.

Housing	 condition	 is	 socio-economic	 indicator	 of	
health and welfare related to the environment5.	 Poor	
housing condition is linked to poverty, which increase 
vulnerability to disease6.	Poor	housing	condition	includes	
such	as	poor	air	ventilation,	poor	in-house	sunlight	and	
existence	 of	 in-house	 smoking	 pollution7.	 	 Poor	 air	
quality	in	the	house	as	a	result	of	insufficient	ventilation	
and the presence of cigarette smoke contribute to 
decreased respiratory health and have impact to TB 
transmission.	Moreover,	poor	air	quality	caused	by	 in-
house smoking pollution can disrupting the mucociliary 
defense function of airways, impair alveolar pulmonary 
macrophages function and make the lung vulnerable to 
infection, including TB8.This condition is deteriorated 
by	 the	 presence	 of	 in-house	 TB	 contact,	 which	 will	
increase	 the	 probability	 of	 in-house	TB	 transmission9. 
This study aimed to study whether TB incidence in 
Bandar Lampung is associated with an increasing poor 
housing condition.
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METHOD

This study was a case control study, conducted at 
Sukaraja	and	Panjang	Community	Health	Centre	(CHC),	
which had the highest TB incidence in Bandar Lampung. 
Population	of	this	research	consisted	of	case	and	control	
population. Case population was TB smear positive 
patients during period of January – April 2016 in the 
study sites, which were 35 TB smear positive patients. 
Meanwhile, control population was TB suspect which 
have	been	confirmed	did	not	suffer	TB	in	the	same	study	
sites	and	period,	which	was	147	patients.	Case	sample	
was all population which was eligible, those was 31 TB 
smear positive patients. Meanwhile, control sample was 
twice as case samples, those were 62 patients.

Research variables in this study consisted of 
ventilation,	 in-house	 sunlight,	 in-house	 smoking	
pollution,	 in-house	 TB	 contact	 and	 TB	 infection.	
Ventilation was measured by percentage of ventilation 
area of house width (less ventilation: <20%, adequate 
ventilation: >20%)10.	 In-house	 sunlight	 was	 observed	
by	 existence	 of	 sunlight	 in-house	 (there	 was	 no	 in-
house	 sunlight,	 there	 was	 in-house	 sunlight)10.	 In-
house smoking pollution was indicated by existence 
of family member who smoke inside the house (there 
was	in-house	smoking	pollution,	there	was	no	in-house	
smoking pollution)11.	In-house	TB	contact	was	indicated	

by existence of TB contact inside the house (there was 
in-house	TB	contact,	there	was	no	TB	contact).

In	 this	 research,	data	was	collected	 through	 in-depth	
interview, observation and measurement. Data was then 
analyzed	using	bivariat	analysis	Chi-Square	to	identify	the	
significance	(p	value)	and	significant	influence	(odds	ratio/
OR) of each independent variable to dependent variable.

RESULTS AND DISCUSSION

This result shows that there are more respondents 
in case group (smear positive TB respondents) who 
most	live	in	a	house	with	less	ventilation	(56.2%),	no	in-
house	sunlight	(58.1%),	existence	of	in-house	smoking	
pollution	 (50.0%)	as	well	 as	 existence	of	 in-house	TB	
contact	 (70.4%);	 compared	 to	 respondents	 in	 control	
group (respondents with no TB infection). Respondents 
in control group most live in a house with adequate 
ventilation	 (78.7%),	 have	 in-house	 sunlight	 (79.0%),	
have	no	 in-house	smoking	pollution	(75.4%)	and	have	
no	in-house	TB	contact	(81.8%)	(table	1).	Based	on	the	
bivariat analysis using Chi Square, it is also shown that 
all of research variables have p value of less than 0.05. In 
addition,	existence	of	in-house	TB	contact	is	categorized	
as	 variable	 with	 the	 highest	 OR	 (OR:	 10.688;	 95%	
Confidence	 Interval/	 CI:	 3.792	 –	 30.121)	 among	 the	
other variables (table 1).

Table 1: Bivariat Analysis of Housing Condition to TB

Variables
TB Infection

p value OR (95% CI)
Yes No

Less ventilation
Yes 18 (56.2%) 14	(43.8%)

0.001 4.747	(1.875–12.022)
No 13 (21.3%) 48	(78.7%)

No in-house sunlight
Yes 18 (58.1%) 13	(41.9%)

0.001 5.219	(2.040–13.355)
No 13 (21.0%) 49	(79.0%)

Existence of in-house smoking pollution
Yes 16 (50.0%) 16 (50.0%)

0.025 3.067	(1.240–7.584)
No 15	(24.6%) 46	(75.4%)

Existence of in-house TB contact
Yes 19	(70.4%) 8 (29.6%)

< 0.001 10.688 (3.792–30.121
No 12 (18.2%) 54	(81.8%)

OR: Odds ratio
CI:	Confidence	interval
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In	this	research,	existence	of	in-house	TB	contact	is	
the strongest risk factor to TB infection. TB contact is the 
source of TB transmission. The transmission risk is greater 
when index case is sputum smear positive12. Research 
result	 in	 Pakistan	 showed	 that	 in-house	 smear	 positive	
TB contact has probability of 11.73% to transmit smear 
positive	TB	 to	 in-house	 family	member.	 In	addition,	he	
also has probability of 9.6% to transmit smear negative 
TB	 to	 in-house	 family	member9. Family members who 
have	 more	 intimacy	 and	 contact	 duration	 to	 in-house	
TB contacts have greater risk to have TB infection 
rather than family member who have less intimacy 
and	 contact	 duration	of	 family	member	 to	 in-house	TB	
contacts12. Research in India showed that a husband 
with smear positive TB rarely transmits his disease to 
his wife but more to his mother, due to social structure 
relationship which refer to intimacy. The disease can 
get	most	manifested	 in	 in-house	 family	member	within	
the	first	 four	months	of	 the	 active	disease	of	 the	 smear	
positive	in-house	TB	contacts.	Although,	the	disease	also	
can	get	manifested	during	the	active	disease	of	in-house	
TB	contacts	or	even	after	4	–	24	months	of	successfully	
treating the smear positive TB contacts12. 

In	 this	 research,	 in-house	 TB	 contact	 influences	
TB	infection	together	with	less	ventilation,	no	in-house	
sunlight	 as	 well	 as	 existence	 of	 in-house	 smoking	
pollution, which refer to poor housing condition, 
especially	 poor	 in-house	 air	 quality.	 Previous	 research	
showed that most of TB patients in Bandar Lampung, 
Indonesia, clustered in areas with poor housing 
condition4. Moreover, in Bandar Lampung, Indonesia, 
among other TB infection risk factors (food security and 
health access), poor housing condition is the greatest 
risk factor13,14. 

Based	 on	 observation,	 most	 of	 case	 sample’s	
respondents live in slum areas which are densely 
populated residential areas and crowded houses. 
Moreover, most of their houses are small houses with 
fewer windows or even cannot be opened windows 
due to crowded houses surrounding their houses. This 
condition caused the houses have less ventilation and 
less	 or	 even	 no	 in-house	 sunlight.	 The	 condition	 also	
makes	 worse	 in-house	 air	 quality	 if	 there	 is	 in-house	
smoking pollution.

Tuberculosis was spread via respiratory tiny particles 
droplets containing Mycobacterium tuberculosis, which 
would rapidly evaporated, leaving droplet nuclei. These 

tiny	 particles	 would	 remain	 suspended	 on	 in-house	
air until either inhaled or ventilated out of the house. 
Therefore, in a house with less ventilation, droplet 
nuclei	might	 remain	 suspended	 in	 the	 in-house	 air	 for	
prolonged periods, which mean will increased risk to 
be more inhaled15. However, droplet nuclei would not 
remain	on	in-house	air	with	good	in-house	air	circulation	
and adequate ventilation. In the other hand, most of 
respondent’s	case	sample	houses	in	this	research	have	less	
ventilation which will increase the risk of transmission 
and	infection,	with	OR:	4.747	(95%	CI	1.875–12.022).	
This result concurs with research in Canada showing 
that	more	than	two-third	of	153	houses	in	endemic	and	
epidemic TB areas had poor ventilation system16.

Droplet nuclei are also susceptible to ultraviolet 
light,	 including	sunlight.	Therefore,	 sufficient	 in-house	
sunlight is needed to control M. tuberculosis7. In a 
house	with	have	less	or	even	no	in-house	sunlight,	risk	
of droplet nuclei to be inhaled will increase which also 
increase TB transmission and infection probability17. 
In	 this	 research	 the	 risk	of	no	 in-house	sunlight	 to	TB	
infection	is	5.219	(95%	CI	2.040	–	13.355).	

In	this	research,	TB	infection	is	also	influenced	by	
in-house	 smoking	 pollution.	 Smoking	 pollution	 will	
impaired the normal mucociliary clearance of tracheal 
bronchial secretions and alveolar macrophage function, 
therefore it will weakening resistance to Mycobacterium 
tuberculosis and increasing of risk infection18. In this 
research,	the	probability	of	existence	in-house	smoking	
pollution to increase risk of infection is 3.067 (95% CI 
1.240	–	7.584).

CONCLUSIONS

This research shows that poor housing condition 
consisted	 of:	 less	 ventilation,	 no	 in-house	 sunlight,	
existence	 of	 in-house	 smoking	 pollution	 as	 well	 as	
existence	 of	 in-house	 TB	 contact	 are	 TB	 infection	
risk factors. Therefore, TB control program should be 
highlighted the concerned variables in order to accelerate 
TB incidence reduction, especially in countries with 
poor housing conditions.
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ABSTRACT

Background: Indonesia is a developing country with high percentage of young age marriage in the world. 
Female	 citizens	 who	married	 with	 first	 marriage	 in	 16	 years	 old	 about	 14.35%.	 Education	 association	
vocational	senior	high	school	Samarinda	located	on	Samarinda	Ilir.	On	2014-2015	it	was	noted	that	teenagers	
who	married	aged	13-16	years	old	at	9	cases	and	become	at	19	cases.	The	young	marriage	can	effect	for	
youths healthy.

Method: This research was qualitative study used descriptive approach. Research subject were male and 
female students class X in education association vocational Senior High School Samarinda, consisted of 6 
informants, 1 support informant, and 1 key informant. Data collecting technique used snowball sampling.

Results: According the informant, early marriage in adolescent opinion in male and female students in 
education association vocational Senior High School Samarinda,early marriage in adolescent opinion is 
something scary and nothing special in this time, in the other hand, the other opinion showed the early 
marriage as something challenging and must try in their life.

Conclusion:	 There	 were	 2	 different	 opinions	 about	 early	 marriage.	 2	 informants	 disagree	 about	 early	
marriage	because	they	want	focusing	on	study	and	want	to	make	parent	happy,	the	other	4	informants	agree	
about	early	marriage	due	to	avoid	the	Zina	and	their	can	apply	it	after	graduation	school.	The	differences	
of opinion informants about early marriage in adolescents.There are those who agree to some who disagree 
with the reasons they expressed view of the current conditions.
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INTRODUCTION

Teenager	 is	 period	 full	 of	 konflik,	 because	 in	 this	
section is change period that change of body, behavior 
and character that expected by social groups, to search 
indentity for lifting theirself as an individual. The 
Change for teenager sometimes has terribel change by 
the teenager and always cause the problems1.

Teenager problems always appear both of  out of 
county and in the country , however goverment always 
trying to keep in cooperation on some the best institution 

from education indtitution, family or organisation who 
involves teenager on their program, for every teenagers 
always in teenager goodline and far from the activity 
or bad behavior. Social problem and academic are 
problems that always emerge and make big attention by 
the teenager. The real example that always in real life are 
so	many	fight	accidents	between	teenagers	who	caused	
simple problems, teenagers who do suiciding because 
had	konfilk	with	their	boyfriends,	or	people	around	them,	
teenagers who have stress because their achievement 
down, then turn to drug, alcohol and freesex and so 
many	 teenagers	 who	 	 victimize	 their	 period	 wasted	
without supervision.

Marriage at a young age currently have became so 
many	things	that	happen,	especially	after	they	finishing	
their education in top level, then many from teenagers 
are not continue their school and will marriage. And also, 
there is marriage by teenager who still study in school, 
so many dropouts because their marriage if that marriage 
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based because their have pregnant before marriage, one 
of the shape of the responsibility that will their do is quit 
from their school.

Based on Bappenas projection, total number of the 
teenagers	 in	 2014	 is	 66	million	 people	 or	 about	 27%	
from	total	255	million	people	in	Indonesia	and	about	142	
million	 girls	 or	 14,2	million	 per/year	 marriage	 before	
18th2.	According	Survey	Data	Demografi	and	Indonesia	
residency (SDKI) in 2007 there are 9,1% or almost 
about 9 milion women who pregnant that not their want 
because their free association. Harm condition and harm 
the soul that experienced by the teenagers that become 
teenagers decided to getting marriage at a young age3.

Marriage at young age in the last 30 that make 
decline from 33% become 26%, however, the prevalence 
of marriage in age under 15 years still konstan from in 
the year 2000 untill in the year 2010. And teenagers who 
marriage in the 18th still very high. 

Teenagers who Marriage at a young age can impact 
in teenagers health, both of physically and psychic. 
Marriage in young age impact to some of the things, 
there are : premature child birth BBLR (berat badan 
lahir rendah), violence to the children, abandonment 
to the children, low of self esteem, not harmonious in 
household, divorce4. In Indonesia on of the developing 
country with percentage of high marriage in young age 
(rank	37),	the	second	highhestin	ASEAN	after	Kamboja.	
In the year 2010, there are 158 countries with over 18th  
legal age minimum marriage, and Indonesia still in out 
of	 it.	 The	 young	 women	 Indonesian	 with	 age	 10-14	
years marriage were 0.2% or more than 22000 young 
women	in	the	age	10-14	years	in	Indonesian	who	have	
to	marriage.	The	total	from	young	women	in	the	15-19	
years who marriage more than if comparison with young 
man	in	the	15-19	years(11,7%P:1,6%L)5. 

One of the provinces in Indonesia, that entering 
the	 top	 10	 figures	 of	 	 marriage	 at	 young	 age	 there	 is	
East Borneo was in third place after South Borneo and 
West Java, with population of women that ever marries 
according	 to	 their	 first	 marriage	 at	 16	 years	 as	 many	
as	14,35%,	did	 their	first	marriage	at	 the	age	of	17-18	
years	as	many	as	21,48%,	and	did	the	first	marriage	at	
19-24	years	as	many	as	15,68%5. Getting marriage at a 
young age is the one causes of disruption of reproductive 
health. If the younger the age to getting marriage that the 
more long range of the time to production. 

Based	 on	 the	 result	 of	 Susenas	 at	 2014	 the	 most	
of the women at the age over 10 years that have been 
marriage and birthing with the number of children born 
alive there is 1 person as much as 28,9%, with 3 children 
that	born	alive	as	much	as	19,53%,	and	with	4	children	
who born alive as much as 9,52%, but there are also 
never had children born alive as much as 6,62%6. 

Not	only	in	the	matter	of	the	world,	data	about	getting	
marriage at a young age recorded until a smaller area, as 
in	these	areas.	We	can	access	education	institution	to	find	
teenagers, which 100% contains teenagers at risk who 
getting marriage at a young age. Almost all areas have 
number of early marriage, this data never decreased each 
year,	but	always	have	an	increased,	so	need	to	find	out	
how	the	the	teenager’s	vision	about	marriage	at	a	young	
age among adolescents themselves.

METHOD

This Research use kualitatif research with using 
Descriptive approach which aims to the full picture 
about	the	object	that	researched.	In	this	case	research’s	
subject there are students that study in SMK Yayasan 
Pendidikan	in	Samarinda.	This	research	using	snowball	
sampling technic, using the technique of triangulation of 
sources.

RESULTS AND DISCUSSIONS

The perception of getting marriage at a young age 
on	 students	 from	 the	 research	 result	 obtained	 different	
from students about their perception of marriage at a 
young age. There were 2 informants said, do not agree to 
marriage at young age for the reason they want to make 
their parents happy and focus for their school. They said 
that getting marriage at young age that can hinder their 
education	and	can’t	make	their	parents	happy.	There	are	4	
another informants that agree to marriage at young age for 
the	reason	marriage	at	young	age	better	to	avoid	from	zina	
and they assumed marriage at young age is a challenge 
and	can	provide	new	experience	in	informant’s	life.

Even so, the both of this informant ended with the 
same answer , all of teenagers that in the one top level 
school desirous to marriage at young age after they have 
graduation from Senior High School and at 20 years.

The	 influence	 of	 the	 environment	 against	 the	
phenomenon of marriage at young age for students. In 
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the research at the top level school for students who want 
to getting marriage at young age because the informants 
are surrounding people who had made a marriage at 
young age . the most of the informants said, they have 
neighbors, friends, family or person who close to their 
that have marriage at young age. This line depends on 
the	soekarno’s	research	(2011),	that	environment,	place	
and	level	of	education	influential	to	increases	the	age	to	
first	marriage7.

According	 with	 Green’s	 theory	 in	 Notoatmojo7	
who exposed Precede-Proceed	theory	.	Green	analyzed	
behavior using Preeced. The behavior in this research 
can	be	defined	as	the	perception	of	students	of	marriage	
at	 young	 age.	 This	 Precede	 model	 described	 that	 the	
behavior	 specified	 or	 form	 of	 3	 factors.	 The	 factors	
are predisposisi is the factor that factor to simplify to 
occurrence of behavior, there are knowledge, attitude, 
conviction, tradition, reliance, perception, and so on. 
The second factor is Enabling factor is factors facilitate 
behavior or action such as the facilities and infrastructure 
(Puskesmas,	 place	 to	 live,	 school).	 The	 last	 factor	 is	
encourage or reinforce the occurrence of a behavior.

In this research there is factor that has the same with 
one	of	factor	in	green’s	theory	there	is	Enabling	Factor,		
in this case that mean the environment of neighborhood 
and	 school	 that	 affect	 the	 student’s	 desire	 for	 getting	
marriage at young age. The view towards of peers have 
marriage and Role model be an inspiration. Almost 
all of the informants said they have peers who have 
marriage at young age, the viewed all of the informants 
are	 different.	 Some	 of	 the	 informants	 assume	 that	 the	
peer who have marriage at young age was the scary 
thing	because	almost	all	of	informant’s	friends	marriage	
because Marriage by accident and end on divorce. 

All of informants said they ever hear marriage 
at young age by electronic media and print media, as 
Facebook	and	instagram,	and	magazine.	This	shows	that	
students who study at top level are not previous from 
progress of the technology information that know all 
happen quickly in community, include marriage at young 
age.	Each	informant	has	one	figure	that	marriage	at	young	
age that obtained through facebook and Instagram and 
be	role	model	in	desire	to	marriage	at	young	age,	figures	
that be role model from various backgrounds there are 
artist, selebgram, and their own family.

The	different	viewed	from	the	informants	about	peer	
who marriage at young age they have the same desire 

marriage at young age and become artist, selebgram 
and their own family as the informant inspiration to 
marriage. The role of the parents very needed in teens 
view of marriage at young age, will happen the good 
synergy by the teenagers, institution of education, and 
also	family,	as	the	firs	house	from	teenager	to	shedding	
all of their problems. If parents have attention to the 
development of adolescents, of course the parents will 
give	 a	 strong	 fortress	 scientific	 that	 the	 good	 and	 bad	
action by teenagers. But it is unfortunate if parents very 
let their teenagers to explore their life in outside by 
herself without the real guidance, then in teenagers who 
can sorting out the good association that will make the 
teenagers be the good person without do bad measure that 
can	damage	teenager’s	future,	but	it	the	teenagers	can	not	
restrain solicitation the bad association, ascertained the 
teenagers	will	entry	into	the	group	and	it	will	be	difficult	
to return them in the right way11.

The corellation of marriage a young age with health 
From the research results at top level school showed that 
only 2 informants who know the relation of marriage a 
young age with health, 1 informant said the marriage a 
young age there is no connection with health, but the 
informant said getting marriage at young age can impact 
to trouble of economy because not yet established and 
the	other	informants	said	they	didn’t	know	the	relation	
between marriage a young and health.

This	in	confirmed	with	the	support	informants	that	
said	 students	 in	 top	 level	 school	 don’t	 get	 a	 lesson	 of	
reproductive health. If teenagers do the marriage a 
young age, then after marriage of course there is process 
of	pregnancy,	in	the	process	of	pregnancy	the	teenager’s	
body that should still do the growth process than should 
divide it to a fetus conceive, because the fetus will 
always developing until 9 months pregnancy the fetus is 
ready to born and be a baby10. On the process of the birth 
indirect causes of the mom death is too young, it also 
as	evidence	basically	on	 the	young	body	haven’t	been	
able to two life, both of for herself or the prospective 
life her son.12 For baby is at risk born in the weight less 
than 2500gr condition that can the occurrence of various 
diseases at risk as the cause of the baby death in a year 
for	baby’s	first	life.

CONCLUSIONS

Based on the research of teen views to the marriage 
at young age in the top level school with the conclusion 
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that the teen opinion of marriage at young age is the the 
scary thing at the same time also deemed challenging by 
some of teenagers.

There	are	2	different	views	between	the	perception	
of marriage according by female students and male 
students. The male students are not agree with the reason 
if marriage at young age can block the desire to make 
parents happy, while the perception of marriage at young 
age by female students they are agree to marriage at 
young	age	in	order	to	avoid	from	zina.

Each	 informants	 have	 one	 figure	 who	 marriage	
at young age that from facebook and instagram and 
be role model of the desire to get marriage at young 
age,	 	 the	figures	 that	become	 role	model	 from	various	
backgrounds there are artist, selebgram, and the family 
who	close	to	them.	The	different	view	from	informants	
about peer who marriage at young age it ends with a 
desire	 to	marriage	at	young	age	and	make	 the	figures,		
selebgram and family as inspiration person of the 
informant to marriage.

The right provide information to teenagers in top 
level school will delivering the teenager to choose their 
future direction without a sense of regret in the later, so 
the sense of responsibility that teenagers had can passed 
by wholeheartedly. The good cooperation between 
family, school, friend the neighborhood teenagers as 
well as private teen self be the strong handle of teenager 
to choose their future well and maximum.
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ABSTRACT

Narcotics	 has	 been	 becoming	 transnational	 problem	which	was	 involving	many	 sectors,	 include	 prison.	
Increasing of drugs abuse and criminalities caused increasing of prisoners. This problem was not only 
a social problem, but also health problem, especially mental health problem in prison. In fact, prison 
and	 punishment	 did	 not	 effectively	 heal	 their	 criminalities	 and	 also	 their	 addiction	 toward	 narcotics.	
Unfortunately, it precisely made a hidden movement of narcotics inside prison. It was necessary to build 
a	program	to	prevent	bad	practice	among	prisoner	and	heal	their	addiction.	One	of	the	effective	ways	to	
solve the problem is rehabilitation in prison. But, rehabilitation could not sustain without desire to prevent 
relapse.	This	research	aimed	to	know	the	effectiveness	of	NA	meeting	toward	relapse	prevention	among	the	
prisoners.	This	research	is	an	experimental	study	which	was	initiated	in	Samarinda	Narcotics	Prison,	East	
Kalimantan.	NA	meeting	were	held	among	30	participants,	divided	over	2	groups.	The	meeting	has	been	
conducted	once	a	week	for	3	months.	Data	collected	by	pre	and	post-test.	Results	show	that	participants	have	
a	different	level	of	attitude	about	relapse	prevention	of	drugs	abuse.	According	to	statistical	test,	this	study	
presenting	the	value	of	p=	0.0001,	which	we	can	conclude	that	there	is	significant	effect	of	NA	Meeting	
toward	relapse	prevention	among	prisoner.	In	addition,	there	is	fair	enough	correlation	(r	=	0,660)	between	
NA	meeting	with	relapse	prevention	among	prisoner.	Interventions	focusing	on	support	group,	education	
and rehabilitation may improve relapse prevention among prisoner.
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INTRODUCTION

Narcotics	 are	 one	 of	 the	most	 problems	 in	 almost	
all	 countries.	 Narcotics	 crime	 has	 been	 becoming	
transnational crime which involving many factors, 
such	 as	 trafficking	 crimes,	 financial	 crimes,	 and	 high-
tech crimes1. Increasing of criminalities of drug abuse 
is linear with increasing amount of prisoners and also 
the problem inside it. In many case, prison have been 
over capacity of prisoners, even more than 300% in 

Samarinda, Indonesia2. Some solutions were performed 
to solve the problem, once of the most preferable is 
rehabilitation within prison.

As	 in	 Indonesia,	 National	 Narcotics	 Board	 have	
been already successfully rehabilitating around 18.311 
addicts	(include	in	prison)	and	reached	7.829	ex-addict	
which was given therapy trough aftercare program3. 
Not	 many	 therapy	 methods	 are	 effectively	 healing	
the addiction, but there are several methods based on 
evidence which successfully give clean period much 
longer, such as Therapeutic Community (TC) and 
Narcotics	 Anonymous	 (NA),	 both	 of	 them	 are	 self-
help therapy. TC needs more professional in residential 
program	and	also	more	firm	in	new	behavioral	forming.	
NA	has	the	free	system	with	meeting	as	a	media	to	help	
addicts grow their desire to stop using drug or at least 
have fewer tendencies of using drug4.
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Narcotics	 Anonymous	 is	 a	 global	 community-
based	 organization	 with	 various	 membership	 which	
was	 established	 in	1953.	For	 the	first	 twenty	year,	 the	
membership	is	still	insignificant,	but	after	the	publication	
of Basic Text in 1983, the number of members 
and	 meetings	 has	 increased	 significantly.	 Based	 on	
membership	survey	 in	2016,	NA	members	hold	nearly	
67,000	meetings	weekly	in	139	countries.	NA	provides	
recovery	from	the	effects	of	addiction	through	working	
a	 twelve-step	 program,	 including	 annual	 attendance	 at	
group meetings. The environment of group provides help 
from peers and presents an ongoing support network for 
addicts who have a willingness to pursue and maintain 
a	 drug-free	 lifestyle.	 Narcotics	 Anonymous	 is	 not	
meant	 to	 advice	 a	 focus	 on	 any	 particular	 drug;	NA’s	
approach	makes	no	difference	between	drugs	including	
alcohol.	NA	has	 no	 affiliation	with	 government,	 faith-
based	organization,	law	enforcement	groups,	or	medical	
and psychiatric associations5. The meeting can be held 
independently, but in Indonesia, mostly the meeting is 
facilitated	 by	 Community-based	 organization	 which	
conducting a rehabilitation program for addicts.

Relapse is a condition where people fall into drugs 
after	recover.	Preventing	relapse	can	affect	in	preventing	
more unlawful behavior, increasing mental health and 
also	prevent	from	unwell-being	life.	One	of	program	of	
relapse	 prevention	 is	 mindfulness	 and	 spiritual-based	
program, which is a good way to increase psychological 
well-being6, include in prison. However, it is important 
to	know	the	effectiveness	of	NA	meeting	towards	relapse	
prevention for sustainable rehabilitation among prisoners.

METHOD

This research is an experimental study which 
was	 conducted	 in	 Samarinda	 Narcotics	 Prison,	 East	
Kalimantan.	 Participants	 were	 recruited	 purposively	
because of special nature of a prison, participants had 
to	 be	 selected	 by	 the	 staff	 first	 to	 ensure	 our	 safety,	
only drug users who had experience of rehabilitation 
were	 included.	 Nevertheless,	 to	 avoid	 a	 potential	
selection	bias,	we	required	the	staff	which	had	no	direct	
interactions with drug users to select participants and 
considering about their length of drug crime sentence.

A	 total	 57	 participants	 (divided	 into	 4	 groups)	
were involved in this study, but only 30 participants 
(in 2 groups) which completed the baseline (pre), 
intervention	 (complete	 12	 meetings)	 and	 end-line	

(post) test. The treatment to participants was delivering 
guidance how to conduct the meeting, the steps, and 
traditions. Furthermore, every meeting was facilitated 
by	 a	 complete	NA	guidance,	 so	 the	 participants	 could	
conduct the meeting independently. Every group has the 
chairman of meeting to lead the participants for sharing 
and support each other. Only addicts could talk in this 
meeting and the topic should be about hope, strength 
and experience of abstinence from drug. Each group 
was observed while meeting conducted. The meeting 
was conducted once a week for 3 months. Data collected 
by	pre	and	post-test.

Descriptive statistics was used to measure all 
variables: age, level of education, drug of choices, 
lengths of use drugs. Therefore present by frequency, 
and percentages. Wilcoxon signed rank test was used to 
measure	different	between	pre-test	and	post	test	scores.	
The	significant	different	was	define	as	p	value	<	0.05.

RESULTS AND DISCUSSION

This	study	is	presenting	some	data	about	participant’s	
characteristics	 which	 is	 categorized	 by	 age,	 level	 of	
education, drug of choice and length of use. Below is the 
result of study:

Table 1: Participants’ Characteris tics in Samarinda 
Narcotics Prison

Respondent’s Characteristic F %
Age (years old)

<20 1 3,3
20-25 2 6,7
26-30 6 20,0
31-35 9 30,0
>35 12 40,0

Level of Education
Elementary School 3 10,0
Junior High School 10 33,3
Senior High School 15 50,0

University 2 6,7
Drug of Choice

Methamphetamine/Shabu 23 77,7
Amphetamine 1 3,3

Marijuana 1 3,3
Ecstasy 4 13,3

Inex 1 3,3
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Length of Use (year)
<1 6 20,0
1-3 7 23,3
3-5 3 10,0
> 5 14 46,7

Total 30 100

Source:	Primary	Data,	2017

Based on table 1, the most age of participants is 
>35	years	old	(40%).	50%	of	participants	are	completed	
education at senior high school level. Methamphetamine 
is noted as the most drug of choice (77,7%) and majority 
length of use drugs among participants are more than 5 
years	(46,7%).

According to baseline survey before the intervention, 
some data are collected about internal factors which 
initiate someone to use drug even if they have already 
recovered. Below is the result:

Table 2: Participant’s Distribution based on Internal 
Factor Causing Relapse

Internal Factors
Yes No

F % F %

Fear 14 46,7 16 53,3

Lack of care 6 20,0 24 80,0

Angry 18 60,0 12 40,0

Feeling guilty 13 43,3 17 56,7

Timidity 24 80,0 6 20,0

Sadness 20 66,7 10 33,3

Stress 12 40,0 18 60,0

Source:	Primary	Data,	2017

Table 2 shows that there are many conditions which 
lead participant to use drug again, such as Timidity 
(80,0%),	Sadness	(66,7%),	angry	(60,0%),	fear	(46,7%),	
feeling	 guilty	 (43,3%),	 stress	 (40,0%),	 lack	 of	 care	
(20,0%). Besides, the attitude towards relapse prevention 
shows	the	different	score	before	and	after	intervention.	
Below is the result:

Table 3: Participant’s Distribution based on 
Attitudes toward Relapse Prevention Before and 

After NA Meeting

Attitude toward Relapse 
prevention

Before After
F % F %

Positively	prevent	relapse 13 43,3 22 73,3
Negatively	prevent	relapse 17 56,7 8 26,7

Total 30 100 30 100

Source:	Primary	Data,	2017

Table 3 indicates that attitudes toward relapse 
prevention are increasing positively. Before the 
intervention,	 there	 is	 13	 participants	 (43,3%)	 which	
positively prevent relapse and after intervention the 
amount	 of	 people	 is	 significantly	 increase	 become	 22	
participants (73,3%). In opponent, the people who 
give negative attitude toward relapse prevention are 
decreasing	after	intervention.	The	effect	of	NA	Meeting	
toward	 relapse	 prevention	 is	 analyzed	 by	 Wilcoxon	
Signed	Rank	Test	based	on	pre-test	and	post-test	score.	
Below the result of analysis:

Table 4: The Effect of NA Meeting Toward Relapse 
Prevention among Participants

Result of Pre-test and 
Post-test F p-value ρ/rSp

Positive 23
0,0001 0,660Negative 3

Ties 4
Total 30

Source:	Primary	Data,	2017

Table	4	shows	that	after	measurement	of	score	pre-
test	and	post-test,	there	is		23	participants	who	experience	
increasing of attitude about relapse prevention (from 
negative to positive), 3 participants who experience 
decreasing score of attitude toward relapse prevention 
and	4	participants	do	not	change	 their	attitudes.	Based	
on	statistical	analysis,	this	study	obtain	p-value	0.0001,	
which	 is	mean	 that	 there	 is	a	different	attitudes	before	
and	 after	 intervention	 (NA	 Meeting).	 The	 correlation	
coefficient	 shows	 the	 number	 of	 0.660,	 it	 means	 that	
there	is	strong	enough	influence	of	NA	Meeting	toward	
relapse prevention.

Addiction, Recovery and Relapse: Based on the results, 
all participants are in the productive age with length of 
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use drug are more than 5 years, which is indicate that 
first	time	of	using	drug	in	the	young	age.	Addiction	is	the	
condition for someone where they could not control their 
drug	use.	Once	they	stop,	it	will	cause	an	effect	for	their	
physical and psychological. The most dangerous situation 
is it can cause the hidden movement within prison. To 
hand over this situation, some programs are performed, 
such as reducing demand, restricting supply and building 
recovery, include in prison7. In case of recovery program, 
it is easy enough to make addicts clean physically, but it is 
difficult	enough	to	make	addicts	stay	clean	physically	and	
psychologically. Another research found that recovery 
is fragile. Recovery was described as being unsure and 
temporary	as	well	as	somewhat	never-ending8. This will 
lead to a statement that addiction is a chronic disease, 
which can perform relapse after abstinence. That is why, 
recovery is both attainable and sustainable with proper 
support to prevent relapse9.

Also according to results, there are several conditions 
which lead someone to relapse, such as timidity, sadness, 
angry, lack of care, feeling guilty, stress and another 
unpleasant	 feeling.	 It	 suitable	with	 prison’s	 condition,	
whether stay in prison or after release, prisoners have a 
stressful condition such as jobless, facing stigma, lack of 
housing and another challenge of recovery. A previous 
study showed that the most common type of reason given 
for relapse was negative emotion states. The elements of 
negative emotions are low mood or sadness, frustration, 
anger, anxiety, and resentment that all are responsible 
for causing relapse10. Another study also presents that 
low	 internal	motivation	 and	helplessness	will	 effect	 to	
lower control over drug use11.

Effect of NA Meeting toward Relapse Prevention: The 
attitudes	 about	 relapse	 prevention	 are	 different	 before	
and	after	NA	meeting.	The	scores	of	attitude	are	increase	
significantly.	It	also	shows	that	there	is	a	will	of	prisoners	
to	improve	their	life	into	a	drug	free	lifestyle.	NA	well-
known as a support group which main prerequisite are 
willingness of abstinence by encourage member to 
heal their self by sharing each other. Moreover, mutual 
self-help	 program,	 have	 been	 proven	 to	 be	 efficacious	
in promoting abstinence12. Abstinence is also indicate 
that the participants can control their craving of drug or 
prevent relapse.

As a support group, there are many things which 
have	to	be	deal	with,	such	as	attendance	of	NA	meeting.	

In	this	study,	NA	meeting	produce	more	positive	effect	
toward relapse prevention among participants. There 
is increasing of willingness to avoid trigger factors to 
relapse. Although they will release from prison, they have 
desire to connect with the meeting outside prison. This 
finding	 is	 in	 line	with	 literature	where	presence	at	NA	
self-help	group	has	continuously	been	proven	as	related	
to,	or	predictive	of	abstinence	and	better	outcomes	post-
treatment, include preventing relapse 13,14,15. Involvement 
in	NA	meeting	is	also	contribute	to	lower	psychological	
distress, psychiatric symptoms and made patient more 
likely to be abstinent one year after formal treatment13.

This	study	found	that	attending	NA	meeting	once	a	
week	gave	a	significant	change	of	attitude	toward	relapse	
prevention.	This	finding	 is	 in	 line	with	previous	study,	
which	attending	groups	meeting	1-2	 times	a	week	had	
an	abstinence	rate	of	66,67%,	while	those	attending	3-5	
per week showed an abstinence rate of 76,5%, and those 
attending daily reported the highest abstinence rate of 
85,7%.	This	study	also	present	a	significant	association	
between attendance of drug monitoring group and 
abstinence	(p=0,001)16. Although this study present the 
positive result to relapse prevention after 3 months of 
intervention, it is valuable to develop a comprehensive 
program within prison, which focusing on support group, 
education, and rehabilitation.

CONCLUSIONS

Relapse prevention is an important skill to maintain 
abstinence.	 Prison	 should	 have	 paid	 more	 attention	 to	
the health of prisoner, especially mental health. This 
finding	 suggests	 interventions	 focusing	 on	 support	
group, education and rehabilitation may improve relapse 
prevention	 among	 prisoner.	 Prison	 can	 provide	 some	
capacity building to the prisoners about relapse prevention 
and support them with group counseling regularly.
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ABSTRACT

The prevalence of systemic lupus erythematosus (SLE) in Indonesia was considered high (approach 
100.000/year). Medication adherence was essential for the control of symptoms and progression of SLE. 
This	 study	aimed	 to	measure	 the	prevalence	of	medication	 adherence	 and	 analyze	 associations	between	
socio-demographic,	duration	disease,	number	of	currently	used	medicines	and	side	effects	of	medication	
adherence in patients with SLE. The research used descriptive, analytic method held from February 2018 to 
April	2018	with	the	total	of	41	respondents.	The	data	were	collected	through	questionnaire	and	individual	
interviews. Medication adherence was assessed by interviews based on the Morisky Green Levine Scale 
(MGLS), and the associated factors (gender, age, level of education, occupation, income, duration of disease, 
number	 of	 currently	 used	medicines,	 and	 side	 effect)	 were	 analyzed	 using	 chi-square	 test.	 Twenty-two	
patients	(53,65%)	were	using	combination	drug	while	19	patients	(46,34%)	were	using	a	single	dosage	form.	
The	percentage	of	patients	classified	as	non-adherence	 to	 treatment	was	36.6%.	The	chi-square	analysis	
of	characteristics	of	the	patient	and	medication	adherence	showed	that	there	was	a	significant	relationship	
between	 side	 effect	 (p-value	 0,025)	 with	 medication	 adherence.	 There	 was	 no	 significant	 relationship	
between medication adherence with gender, age, level of education, occupation, income, duration of disease 
and	number	of	currently	used	medicines	(p>0,05).	It	can	be	concluded	that	the	incidence	of	side	effect	is	a	
significant	predictor	of	medication	adherence	for	a	patient	with	SLE.
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INTRODUCTION

Systemic Lupus Erythematosus (SLE) is an 
autoimmune	 disease	 characterized	 by	 widespread	
inflammation	 and	 has	 multiple	 manifestations.	 The	
clinical manifestations of SLE are very extensive 
including the skin and mucosa, joints, blood, heart, 
lungs,	 kidneys,	 the	 central	 nervous	 system	 (CNS),	
immune system, and ear1. The exact number of patient 
with SLE in the world is unknown. The prevalence of 
SLE	varied	from	4-250	per	100.000	population2.

The treatment of SLE is aimed to obtain a long 
remission period, reduce the activity of the disease, 
reduce pain and maintain organ function. The standard 
medications include glucocorticoids, immunomodulatory 
drugs,	 and	 NSAID	 (Non-Steroid	 Antiinflammatory	
Drugs).	 Patients	 with	 SLE	 require	 adherence	 to	 long-
term treatment to remain in remission3.

Adherence to a medication regimen refers to whether 
a patient takes a prescribed medication according to the 
provider’s	instructions4. The lack of adherence is the most 
common problem among patients with chronic diseases. 
The lack of adherence may lead to increased treatment 
costs, decreased quality of life, increased complications 
of	 illness	 and	 risks	 of	 hospitalization5. The World 
Health	 Organization	 (WHO)	 has	 identified	 the	 factors	
affecting	adherence	were	health-care	systems,	provider	
relationships, disease, treatment, patient characteristics 
and socioeconomic characteristics6.
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The rate of medication adherence in a patient with 
SLE	has	varied	 from	54%	to	93%7,8. A previous study 
in	Brazil	 showed	 that	 only	 31.7%	was	 adhere	 to	 drug	
treatment9.

Factors that may be associated with adherence in 
patients with SLE including age11, level of education, 
income, duration of disease13, number of medicines10 
and	side	effect7.

This study aimed to measure the prevalence of 
medication	adherence	and	analyze	associations	between	
socio-demographic,	 duration	 disease,	 number	 of	
currently	used	medicines	and	side	effects	of	medication	
adherence in patients with SLE.

METHODOLOGY

This was a descriptive and analytic study of SLE 
patients during the period from February 2018 to April 
2018. The study was approved by the ethics committee 
of Faculty Medicine of Sebelas Maret University with 
ethical	 certificate	 number:	 106	 /	 II	 /	 HREC	 /	 2018,	
and written informed consent was obtained from all 
participants. 

The study population was selected from the Yayasan 
Tittrasi Griya Kupu Solo. The inclusion criteria were (1) 
patient diagnosed SLE who are registered as a member 
of Yayasan Tittari Griya Kupu Solo, (2) in use of at least 
one	specific	drug	for	treatment	of	SLE,	and	(3)	willing	to	
be a participant in the research by signing the informed 
consent sheet. The exclusion criteria were patients who 
did not answer the question completely.

Patients’	 information	 regarding	 their	 demographic	
and socioeconomic characteristics, duration of disease, 
number	of	currently	used	medicines	and	side	effect	were	
collected by using a structured questionnaire. Adherence 
behavior was assessed by interviews based on the Morisky 
Green Levine Scale (MGLS) by asking four questions: 
(1)	Do	you	ever	forget	to	take	your	medicine?;	(2)	Are	
you	careless	at	 times	about	 taking	your	medicine?;	(3)	
When you feel better, do you sometimes stop taking 
your	medicine?;	 and	 (4)	 Sometimes	 if	 you	 feel	worse	
when	you	take	your	medicine,	do	you	stop	taking	it?19

Descriptive statistics were used for the demographics 
and patient characteristics. The categorical data were 
summarized	 as	 numbers	 and	 percentages.	 The	 Chi-
squared	 test	 and	 Fischer’s	 exact	 test	 were	 used	 for	
bivariate analysis to investigate the association between 

adherence and the other covariates (gender, age, level 
of education, occupation, income, duration of disease, 
number	of	currently	used	medicines,	and	side	effect).	All	
data	were	analyzed	using	statictic.

RESULTS

A	 total	 of	 41	 patients	 were	 interviewed	 between	
February 2018 – April 2018, most of them were 
female	 (95.1%),	 aged	 between	 26-45	 years	 (61%),	
high educated (51.2% > 12 years education), the most 
frequent monthly total family income was >1.500.000 
IDR/140	USD	(80.5%)	with	duration	of	disease	was	≤	5	
years	(63.4%),	and	number	of	currently	used	medicines	
was	<	5	drugs	(73.2%)	.	Participant’	characteristics	are	
shown in table 1.

The SLE medication taken by patients consist of single 
medication and combination drug. The single medication 
and combination drugs are taken by patients were 
methylprednisolone	 (34,1%)	 and	 methyl	 prednisolone	 +	
mycophenolate mofetil (36.6%). Other SLE drugs included 
methyl	prednisolone	+	cyclosporine	(17.1%),	azathioprine	
(4.9%),	 mycophenolate	 mofetil	 (2.4%),	 mycophenolate	
acid	(2.4%)	and	leflunomide	(2.4%).

Table 1: Characteristics of participants

Variables n %
Gender

Men 2 4.9
Female 39 95.1

Age
< 15 years 1 2.4
15–44	years 35 85.4
>	44	years 3 12.2

Level of Education
≤	12	years 7 17.1
> 12 years 34 82.9

Occupation
No 23 56.1
Yes 18 43.9

Income
≤1.500.000IDR/104USD 8 19.5
>1.500.000IDR/104USD 33 80.5

Duration of disease
≤	5	years 26 63.4
> 5 years 15 36.6
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Number of currently used medicines
< 5 drugs 30 73.2
≥	5	drugs 11 26.8

Side effect
No 19 46.3
Yes 22 53.7

Based on the data analysis and using the MGLS, 
the	 prevalence	 of	 non-adherence	 was	 36.6%	 in	 the	
sample	of	patients	(n=15).	The	answers	to	each	question	
in the MGLS were examined individually (Table 2). 
The fewest patients adequately answered the question 
regarding	 taking	 medicine	 at	 the	 right	 time	 (n=15,	
36.6%), followed by stopping medicine when feeling 
worse	 (n=18,	 43.9%)	 and	 stopping	 medicine	 once	
asymptomatic	 (n=18,	 43.9%),	 and	 forgetting	 to	 take	
medicine	(n=25,	60.9%).

Table 2: The frequency of answer “yes” to question 
in MGL questionnaire

Questions n %
Do you ever forget to take your 

medicine? 25 60.9

Are you careless at times about taking 
your	medicine? 15 36.6

When you feel better, do you sometimes 
stop	taking	your	medicine? 18 43.9

Sometimes if you feel worse when you 
take	your	medicine,	do	you	stop	taking	it? 18 43.9

Adherence	 to	 drug	 treatment	 was	 significantly	
associated (p-value=0.025)	 with	 the	 side	 effect.	
No	 association	 between	 medication	 adherence	 and	
gender (p-value=1.000),	 age	 (p-value	 =0.615),	 level	
of education (p-value	 =0.390),	 occupation	 (p-value 
=0.550),	total	family	income	(p-value	=1.000),	duration	
of disease (p-value	=0.506)	and	a	number	of	currently	
used medications (p-value	=1.000)	was	observed	in	this	
study (Table 3).

Table 3: Associations between covariates variables 
and prevalence of medication adherence

Variables P-value
Gender

Men
Female

1.000a

Conted…

Age
< 15 years

15	–	44	years
>	44	years

0.615a

Level of Education
≤	12	years
> 12 years

0.390a

Occupation
No
Yes

0.550

Income
≤	Rp	1.500.000
> Rp 1.500.000

1.000a

Duration of disease
≤	5	years	
> 5 years

0.506

Number of currently used medicines
< 5 drugs
≥	5	drugs

1.000a

Side effect
No
Yes

0.025

Notes: aFischer’s	exact	test.

DISCUSSIONS

This	 is	 the	first	 study	 about	medication	 adherence	
in a patient with SLE in Indonesia using MGLS. In 
this study, we assessed the frequency of medication 
adherence,	 as	 well	 as;	 we	 examined	 the	 association	
between medication adherence and other covariates. 
Factors that may be associated with adherence in patients 
with SLE including gender, age, level of education, 
occupation, total family income, duration of disease and 
number	of	currently	used	medications	and	side	effect.

There is no standard method to measure medication 
adherence. Medication adherence can be evaluated by 
direct	methods	such	as	biological	assay	of	body	fluids,	
tracer drug compound, and biological markers. There 
are also indirect methods for evaluating the medication 
adherence	 such	 as	 self-report,	 pill	 counts,	 rates	 of	
prescription	 refills	and	questionnaires18.	The	Pill	 count	
method is one of the most widely used methods for 
determining the level of medication adherence, but this 
method provides no information on other aspects of 
taking medications. Therefore, there is an alternative 
method that can be used	 that	 is	 using	 a	 self-report	
questionnaire. Frequently used questionnaire is MGLS.
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According to the results obtained 36.6% of 
respondents	are	non-adherence	 to	 treatment.	This is in 
contrast	to	the	previous	study	using	MMAS-4,	indicating	
that the adherence level in SLE patients was 31.7%9 
whereas according to other study mentioned that the 
level	of	adherence	in	SLE	patients	ranged	from	48-93%	
depending on the method used11. In this study, the main 
reason for not taking their medicine: forgetting to take 
medication (93.3%) and feeling good (93.3%), followed 
by	had	problems	taking	pills	at	specified	times	(73.3%)	
and	avoiding	side	effects	(73.3%).

In this study examined the relationship between 
demographic and socioeconomic characteristics, 
duration of disease, number of currently used medicines 
and	side	effects	with	medication	adherence.	According	
to the results of the study, it was found that gender and 
age were	 not	 significantly	 associated with medication 
adherence.	 This	 finding	 is	 similar	 to	 other	 studies	
suggesting that age and sex were	 not	 significantly	
associated with medication non-adherence4,10	but other 
studies have shown that younger age is a factor that 
significantly	affects	medication	adherence11.

The level of education was not associated with 
medication	adherence	in	the	current	study.	This	finding	
is similar to another study, the level of education was 
not	 affected	medication	 adherence12. In contrast, other 
study showed that the level of education was associated 
with medication adherence. Lupus patient with a higher 
level of education may be more aware of their disease 
and treatment option and are capable of making better 
decisions in drug use because a patient with high level 
of education might be more likely to research about their 
disease and medications with great detail13.

In the current study, occupation was not associated 
with	medication	 adherence.	Our	 finding	 similar	 to	 the	
previous study which mentioned that occupation was not 
associated with medication adherence3. Lupus patients 
were	 given	 up	 their	 job	 because	 of	 the	 difficulty	 of	
completing the work with their physical conditions14.

In the current study, income was not associated with 
medication adherence. This result in agreement with the 
previous study in SLE9 and contrast with another study, 
the higher amount of income tends to be more adhere 
to their medication13. Similar to previous studies in SLE 
patients, duration of disease was not associated with 
medication adherence12,15,16.

Number of currently used medicines was not 
associated	 with	 medication	 adherence.	 Our	 finding	
similar with the previous study which concluded that the 
number of currently used medicines was not associated 
with medication adherence9 but in contrast with other 
studies, the number of currently used medicines was 
associated with medication adherence8,10. Many patients 
with SLE have comorbidities such as hypertension, 
dyslipidemia, depression, coagulopathies, and 
osteoporosis, each of which may require one or more 
drugs for adequate control. This prescription medication 
burden can result in impact patient adherence10.

There	 was	 a	 significant	 association	 between	
medication adherence and	 side	 effect.	 This is in 
agreement	 with	 previous	 studies	 that	 side	 effect	 is	
significant predictor of medication adherence for patient 
with SLE7,9,17.	 Side	 effects	 occurred	 in	 a	 considerable	
percentage of patients (53.7%). Approximately 73.3% 
of patients reduced the dose or stopped taking their 
medication	when	 they	 noted	 some	 side	 effects.	 Based	
on	 interviews	 found	 that	 the	most	 common	side	effect	
is	 moonface	 (36.4%)	 and	 followed	 by	 osteoporosis	
(22.7%), nausea (18.2%), vomiting (13.6%), gain weight 
(13.6%),	 hypertension	 (4.6%)	 and	 cataracts	 (4.6%).	
These	 side	 effects	 can	 not	 be	 ascertained	 because	 the	
use	of	lupus	drugs.	In	this	study,	there	were	no	specific	
studies	of	side	effects.

This study has some limitations. First, the study 
sample was small. Second, the design of this study limits 
the ability to determine temporal relationships between 
risk factors and medication adherence.

CONCLUSIONS

This study found that there were 36.6% of 
respondents	are	non-adherence	to	treatment.	Gender,	age,	
education, occupation and income were not associated 
with medication adherence (p> 0.05). The duration of 
disease and the number of currently used medicines 
also were not associated with medication adherence (p> 
0.05).	There	was	a	significant	correlation	between	side	
effects	with	medication	adherence	 in	patient	with	SLE	
(p	=	0.025).

ACKNOWLEDGMENT

We would like to thank Yayasan Tittari Griya Kupu 
Solo and Sebelas Maret University which funded with 
PKLP	PNBP2018	Grants	Scheme.



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         643      

Conflict of Interest:	There	is	no	conflict	of	interest

Ethical Clearance: The study was approved by the 
ethics committee of Faculty Medicine of Sebelas Maret 
University	 with	 ethical	 certificate	 number:	 106	 /	 II	 /	
HREC 2018.

REFERENCES

 1. Cojocaru, M., Cojocaru, I. M., Silosi, I., and Vra-
bie, C. D. Manifestations of Systemic Lupus Ery-
thematosus.	Medica	-	a	Journal	of	Clinical	Medi-
cine.	2011;	6:	330–336

 2. Habibi, S., Masaleem, and Ramanan, A. Juvenile 
Systemic Lupus Erythematosus: Review of Clin-
ical	Features	and	Management.	Indian	Pediatrics.	
2011;	48:	879–887.

	 3.	Prudente,	L.	R.,	Diniz,	 J.	D.	S.,	Almeida,	T.	X.,	
Ferreira,	 M.,	 Lima,	 D.	 M.,	 Silva,	 N.	 A.,	 et	 al.	
Medication	Adherence	 In	 Patients	 In	 Treatment	
For Rheumatoid Arthritis And Systemic Lupus 
Erythematosus	In	A	University	Hospital	In	Brazil.	
Dove	Press	Journal.	2016:	863–870

	 4.	A.B.	Abdul-Sattar	and	S.A	Abou	El	Magd.	Deter-
minants	of	Medication	Non-Adherence	In	Egyp-
tian	Patients	with	Systemic	Lupus	Erythematosus:	
Sharkia	Governorate.	Rheumatol	Int.	2014

	 5.	Duvdevany,	I.,	Cohen,	M.,	Valtzer,	M.,	and	Lorb-
er,	M..	Psychological	Correlates	of	Adherence	to	
Self-Care,	 Disease	 Activity	 and	 Functioning	 In	
Persons	with	Systemic	Lupus	Erythematosus	Lu-
pus.	2011	;	20:	14–22.

	 6.	WHO.	2003.	Adherence	to	Long-Term	Therapies.	
Switzerland:	WHO

 7. Chambers, S., Raine R., Rahman A., Hagley K., 
Ceulaer	K.D.,	and	Isenberg	D.	Factors	Influencing	
Adherence	to	Medications	In	A	Group	Of	Patients	
With Systemic Lupus Erythematosus In Jamaica. 
Lupus.	2008;	17:	761–769

	 8.	Julian	L.	 J.,	Yelin	E.,	Yazdany	J.,	Panopalis	P.,	 and	
Trupin L. Depression, Medication Adherence, and 
Service	Utilization	 in	 Systemic	Lupus	Erythemato-
sus.	Arthritis	Rheum.	2009;	61:	240–246.

 9. Santos, O.M., Verani, J.F.S., Klumb, E.M., and 
Albuquerque, E.M.M. Evaluation of adherence to 
drug treatment in patients with systemic lupus ery-
thematosus	in	Brazil.	Lupus.	2011;	20:	320-329.

 10. Marengo, M.F., Waiman, C.A., Achaval, S., 
Zhang,	 H.,	 Garcia-Gonzalez,	 A.,	 Richardson,	
M.N.,	 et	 al.	Measuring	 therapeutic	 adherence	 in	
systemic lupus erythematosus with electronic 
monitoring.	Lupus.	2012;	21:	1158-1165.

	 11.	Daleboudt	G.M.,	Broadbent	E.,	McQueen	F.,	and	
Kaptein A.A. Intentional and unintentional treat-
ment nonadherence in patients with systemic lu-
pus erythematosus. Arthritis Care & Research 
(Hoboken).	2011;	63:342–50.

	 12.	Alsowaida,	N.,	Alrasheed,	M.,	Mayet,	A.,	Alsu-
waida, A., and Omair, M. A. 2017. Medication 
Adherence, Depression and Disease Activity 
among	Patients	with	Systemic	Lupus	Erythema-
tosus.	Lupus.	2017;	0:	1-6

	 13.	Gross,	R.,	Graybill,	J.,	Wahezi,	D.,	Jordan,	N.	C.,	
Putterman,	C.,	and	Blanco,	I.	Increased	Education	
Is Associated With Decreased Compliance in an 
Urban	Multi-Ethnic	Lupus	Cohort.	J	Clin	Cell	Im-
munol.	2014;	5:	1–15.

	 14.	McElhone,	K.,	Abbott,	 J.,	Gray,	 J.,	Williams,	A.	
and	Teh,	L-S.	Patient	perspective	of	systemic	lu-
pus	erythematosus	about	health-related	quality	of	
life	concept,	a	qualitative	study.	Lupus.	2010;19:	
1640–1647

	 15.	Voulgari,	 P.,	 Katsimbri,	 P.,	 Alamanos,	 Y.,	 and	
Drosos,	A.	Gender	and	age	differences	in	system-
ic	lupus	erythematosus.	A	study	of	489	Greek	pa-
tients	with	a	review	of	the	literature.	Lupus.	2002;	
11: 722–729A.

	 16.	Garcia-Gonzales,	A.,	Richardson,	M.,	Popa-Lissea-
nu,	M.	G.,	Vanessa,	C.,	Kallen,	M.	A.,	Janssen,	N.,	et	
al.	Treatment	Adherence	In	Patients	With	Rheuma-
toid Arthritis And Systemic Lupus Erythematosus. 
Clin	Rheumatol.	2008;	27:	883–889.

	 17.	Garcia	 Popa-Lisseanu	M.G.,	 Greisinger	A.,	 and	
Richardson M. Determinants of treatment adher-
ence in ethnically diverse, economically disad-
vantaged patients with rheumatic disease. J Rheu-
matol.	2005;	32:	913–919.

 18. Osterberg, L., and Blaschke, T. Adherence to 
Medication.	NEJM.	2005;	353:	487–497

 19. Morisky, D.E., Green, L.W., dan Levine, D.M. 
1986.	 Conccurent	 and	 Predictive	 Validity	 of	 a	
Self-Reported	Measure	of	Medication	Adherence.	
Medical	Care.	1986;	24:	67-74.



Adverse Childhood Experiences and Depression among 
Indonesian University Students

Salma Salma1, Dian Veronika Sakti Kaloeti1, Amalia Rahmandani1, Hastaning Sakti1, Suparno Suparno1

1Faculty of Psychology, Diponegoro University, Semarang, Indonesia

ABSTRACT

The prevalence of mental health problems, including depression, among university students was high. 
Previous	 studies	 showed	 that	 adverse	 childhood	 experiences	 was	 among	 factors	 that	 contribute	 to	 the	
course of depression. Individuals with more adverse childhood experiences had more vulnerability to 
have depression symptoms in their later life. This study was aimed to describe the adverse childhood 
experiences and depression among university students and to investigate the role of adverse childhood 
experiences	to	depression.	Data	were	collected	from	419	students	of	Diponegoro	University.	The	subjects	
filled	the	Adverse	Childhood	Experiences	Questionnaire	and	Beck	Depression	Inventory	II	(BDI-II).	Data	
were	analyzed	using	descriptive	and	correlation	analysis	as	well	as	Receiver	Operating	Curve	(ROC)	and	
odds	ratio	computation.	The	result	showed	that	subjects	had	zero	to	seven	adverse	childhood	experiences	
and the average score of depression is 13,22 (SD=6.998).	Using	cut-off	score	at	17,	the	data	showed	that	
the	prevalence	of	 depression	 among	 subjects	was	27.7%.	Both	variables	 in	 the	 study	were	 significantly	
correlated (Spearman’s rho=	.266;	p< .0001), supporting previous studies in general population. The Area 
Under the Curve (AUC) of adverse childhood experiences as predictor of depression was 61.9%. Odds 
ratio	of	individuals	with	minimum	one	adverse	childhood	experience	was	2.481	(95%	CI;	1.602	–	3.843).	
The	 result	 offers	 an	 additional	understanding	 to	mental	health	problems,	particularly	depression,	 among	
university	student.	Further	implication	of	this	findings	for	mental	health	program	in	university	is	discussed.
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INTRODUCTION

Mental health problems at the developmental 
transition from adolescence to adulthood was prevalent. 
In particular, previous studies showed high prevalence 
of mood disorders, anxiety disorders, and substance 
use disorders among adolescents1,2 and young adults. 
Depression becomes one among other mental health 
problems which needs special attention because of 
its	 risk	 to	 suicide	 attempt	 and	 other	 health-related	
problems3. College students as indivuals experiencing 
transition from adolescence to adulthood also prone to 
mental health problems, including depression4–7. The 
depressive symptoms used to be expressed through 

social media like facebook8. Depression among college 
students	could	negatively	affect	not	only	health-related	
condition but also academic development.

Several factors were associated with the course of 
depression, including adverse childhood experience9–11. 
Adverse childhood experience (ACE) was a commonly 
used indicator in public health surveillance. It consisted 
of but not limited to experience of abuse (emotional, 
physical,	 sexual);	 neglect	 (emotional,	 physical);	
witnessing domestic violence, having family members 
abuse alcohol or drugs or have mental illnesses, parental 
separation or divorce, or having family members with 
criminal behaviors12. ACE could be an obvious marker 
to develop early prevention to foster children for having 
more	severe	effect	in	their	later	life.

Many studies were done regarding association 
between ACE and depression. It showed that having 
more adversity experiences during childhood increases 
the risk of having depressive symptoms13,14 or depressive 
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disorder9,10 or risky behavior related to depression such 
as alcohol or drug abuse, smoking, risky sexual behavior, 
self-injurious	behavior,	and	suicide	attempt13–16 in later 
developmental stage. Most of those studies involved 
adult participants. The study on younger samples such 
as adolescence or younger adult was available but 
still limited11,14, particularly in developing countries 
setting15–17. Considering the importance of passing 
through developmental transition and succeding the 
academic process in college or university, study about the 
role of ACE to the emergence of depressive symptoms 
and depressive disorder with college students sample 
was needed.

This study aimed to describe the ACE and 
depressive symptoms among university students and 
examine the risk level of having depression among 
those experiencing adversities during their childhood. 
The hypothesis of the study is the more adversities 
experienced during childhood, the more probability or 
risk for having depression.

METHOD

Subjects and procedures:	 The	 subjects	 comprised	 419	
undergraduate students from Diponegoro University, 
Semarang, Indonesia. The subjects were from four faculties 
in	 the	university.	Prior	 to	data	collection,	 the	 researchers	
sent a letter for asking permission to the dean of each 
faculty to conduct the research. Aproval from the dean was 
then followed by coordination with academic vice dean 
about which class was able to be involved in the study. 
Subjects	 consented	 to	 participate	 in	 the	 study	 filled	 the	
quetionnaires	classically	with	guidance	 from	researchers’	
team. Of the sample, the age of the subjects range from 18 
to 20. Majority of the sample were female (73%).

Measures: Adverse Childhood Experiences 
Questionnaire	 was	 used	 to	 measure	 the	 type	 and	
number of adversities experienced by subjects during 
their childhood. It consisted of 12 items, asking about 
childhood	adversities	during	respondent’s	first	18	years	
of life. The twelve items were representing childhood 
adversities, including abuse (emotional, pphysical, and 
sexual), neglect (emotional and physical), domestic 
violence, parental separation or divorce, alcohol or 
substance abuse problems in family, mental health 
problems in family, incarcerated family members, 
bullying,	and	loss	of	parent(s).	The	ACEs	Questionnaire	

was	administered	in	self-report	technique	and	sored	by	0	
or 1, resulting in total score ranging from 0 to 12. Zero 
indicating subject was not experiencing the adversity 
and 1 indicating subject had that kind of adversity 
experience. The samples of the items were “Were you 
bullied?” and “Did your parents (father/mother) die?”.

Beck	 Depression	 Inventory-II/BDI-II	 was	 self-
reported questionnaire used to measure depression level 
of	individuals.	It	consisted	of	21	items.	The	BDI-II	was	
among most frequently used questionnaire to measure 
depression around the world, both in general and clinical 
setting. The subject were asked to choose among groups 
of statements (multiple choice) that best describe their 
condition for the last two weeks. Each item scored 
from 0 to 3. The total score were summative score of 
all items, ranging from 0 to 63 which indicate the level 
of	 depression.	 The	 BDI-II	 had	 been	 adapted	 in	 many	
languange. This study used Bahasa Indonesia version 
of	 BDI-II	 with	 satisfactory	 reliability	 and	 validity.	
Cronbach’s	alpha	in	this	study	was	.83.	The	cut-off	used	
in this study was 17 to detect clinical level of depression, 
as recommended by study in Indonesia. The sample item 
of	BDI-II	was	“I am sad all the time” and “I feel my 
future is hopeless and will only get worse”.

DATA ANALYSIS

The	data	in	this	study	were	analyzed	using	Statistical	
Package	 of	 Social	 Science	 (SPSS)	 for	Windows	 version	
20.0.	Descriptive	and	non-parametric	correlational	analysis	
were	employed.	In	addition,	t-test,	odds	ratio	and	Receiver	
Operating Curve (ROC) were computed.

RESULTS AND DISCUSSIONS

The demographic data of the subjects were 
presented in Table 1. It showed that most of the subjects 
were female (73%), Javaness ethnic group (76%). The 
age of the sample ranged from 18 to 20 with mean age 
18.61 (SD= .607).	The	GPA	ranged	from	1.89	to	4	with	
mean 3.39 (SD= .37)	for	4	point	grade.	The	number	of	
adversity experienced by subjects ranged from 0 to 7. 
Most of the subjects claimed to have none of adverse 
childhood	experiences	(54.2%),	followed	by	one	adverse	
childhood	experiences	during	theori	first	18	years	of	life	
(30.1%).	The	score	of	depression	level	using	BDI-II	was	
ranged from 1 to 39 (M= 13.22;	SD= 6.998).	Using	cut-
off	17,	a	number	of	118	(28.2	%)	of	 the	subjects	were	
found to have clinical depression.
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A	 t-test	 and	 One-Way	ANOVA	 or	 Kruskal-Wallis	
test	were	conducted	to	see	the	differences	on	variables	
of	interest	based	on	demographic	data.	The	differences	
based on gender were observed on ACEs score (t[416]=	
-2.959;	p=	.03),	but	not	in	BDI-II	score	(t[416]=	-.120;	
p= .904). Male students had higher average ACE score 
than female students. Based on ethnicity, there were 
significant	differences	in	BDI-II	score	(F[2]=	5.116;	p= 
.006), but not in ACEs score (λ2[2]=	4.518;	p= .104).	The	
multicultural goup was found to have highest depression 
score, followed by non javanese ethnic group, and 
javanese	ethnic	group.	The	differences	was	observed	in	
ACEs score based on study major (λ2[3]=	 25.995;	p< 
.0001),	but	not	in	BDI-II	score	(λ2[3]=	6.190;	p= .103). 
Non-parametric	 correlational	 analysis	 then	 employed	
between variables of interest and age. There was no 
correlation	between	both	ACEs	score	and	BDI-II	score	
with age (Spearman’s rho=	-.007;	p= .665.; Spearman’s 
rho= -.021;	p= .892). The correlation was also not found 
between	BDI-II	score	with	GPA	(Spearman’s rho= -.063;	
p= .209). But, the correlation was observed between 
ACEs	score	and	GPA	(Spearman’s rho= -.121;	p= .015).

Regarding adversity type, the most common 
adversity experienced by subject was bullying (33.2%), 
followed by emotional abuse (8.8%), physical abuse 
(6.9%), and parents passed away (6.9%). The most 
common depression symptoms observed in the subjects 
was change in sleep pattern, followed by guilty feelings, 
self-criticalness,	 agitation,	 and	 change	 in	 appetite.	
The complete descriptive data for adverse childhood 
experiences and depression were displayed in Table 2 
and Table 3.

Table 1: Demographic data (gender, ethnicity, 
faculty), ACEs score, and depression score of 

samples (n = 419)

Category f % ACEs 
Mean (SD)

BDI-II 
Mean (SD)

Gender
Female 305 73 .67 (1.11) 13.19 (6.97)
Male 113 27 1.04	(1.21) 13,28 (7.12)

Missing data 1
Ethnicity*

Javanese 316 76 .72 (1.13) 13.04	(6.83)
Non	

Javanese 87 20.9 .78 (1.07) 13.06 (7.09)

Bicultural or 
multicultural 13 3.1 1.54	(1.56) 19.31 (8.75)

Missing data 3

Conted…

Study major
Psychology 93 22.2 1.38 (1.56) 15.29	(8.43)
Engineering 59 14,1 .56 (.95) 12.75	(6.49)

Sains and 
mathematics 157 37,5 .64	(.99) 12.57	(6.43)

Public	health 110 26,3 .53 (.82) 12.65	(6.44)

*Ethnic group were divided into three categories to 
simplicize the data. Non javanese ethnic group consists 
of many ethnic groups other than Javanese and was 
computed together because of the small number of each.

The	 non-parametric	 correlational	 analysis	 using	
Spearman rho test was employed to examine the relation 
between ACE and depression. The result showed that 
there was positive correlation between adverse childhood 
experiences and depression (Spearman’s rho= .266;	p< 
.001). Therefore, the more adversity experiences by 
subjects during their childhood, the more depression level 
was observed among subjects. In terms of sesitivity and 
specificity,	the	ROC	analysis	showed	that	measurement	
of ACEs had Area Under Curve (AUC) of .626 (95% 
CI;	 .566	 -	 .687),	meaning	 that	 62.6%	prediction	using	
ACE	score	was	correct.	The	recommended	cut-off	point	
was	.5	(or	rounded	to	1).	Using	the	recommended	cut-
off	 points,	ACEs	 questionnaire	 could	 predict	 correctly	
61.9% of subject with clinical depression as having 
depression (sensitivity level) and 39.5 % of subjects 
without clinical depression as having normal depression 
level	 (spesificity	 level).	 Odds	 ratio	 of	 individual	 with	
at least one adverse childhood experience to have 
depression	in	their	early	adulthood	was	2.481	(95%	CI;	
1.602	 –	 3.843).	 It	 could	 be	 interpreted	 that	 individual	
with adversity experience during their childhood, even 
only one, would have 2.5 times risk higher than others to 
have depression in their later life.

Table 2: Prevalence of adverse childhood 
experiences’ types among samples (n = 419)

ACE f %
Emotional abuse 37 8.8
Physical	abuse 29 6.9
Sexual abuse 9 2.1

Emotional neglect 24 5.7
Physical	neglect 6 1.4

Living in family with parents 
separated or divorced 12 2.9
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Conted…

Living in family with domestic 
violence 7 1.7

Living with family member with 
alcohol or substance abuse problem 5 1.2

Living with family member with 
mental health problems 13 3.1

Having incarcerated family member 10 2.4
Bullying 139 33.2

Parent(s)	passed	away 29 6.9

Table 3: Prevalence of depressive symptoms among 
samples (n = 419)

Items Score
0

Score
1-2-3

Sadness 196	(46.8%) 223 (53.2%)
Pessimism 293 (69.9%) 126 (30.1%)
Past	failure 251 (59.9%) 169	(40.1%)

Loss of pleasure 230	(54.9%) 189	(45.1%)
Guilty feelings 60	(14.3%) 359 (85.7%)

Punishment	feelings 250 (59.7%) 169	(40.3%)
Self-dislike 262 (62.5%) 157 (37.5%)

Self-criticalness 124	(29.6%) 295	(70.4%)
Suicidal thoughts or 

wishes 385 (91.9%) 34	(8.1%)

Crying 295	(70.4%) 124	(29.6%)
Agitation 129 (30.8%) 290 (69.2%)

Loss of interest 239 (57%) 180	(43%)
Indecisiveness 213 (50.8%) 206	(49.2%)
Worthlessness 325 (77.6%) 94	(22.4%)
Loss of energy 170	(40.6%) 249	(59.4%)

Changes in sleep pattern 39 (9.3%) 380 (90.7%)
Irritability 229	(54.7%) 190	(45.3%)

Changes in appetite 131 (31.3%) 288 (68.7%)
Concentration	difficulty 182	(43.4%) 237 (56.6%)

Tiredness or fatigue 137 (32.7%) 282 (67.3%)
Loss of interest in sex 351 (83.8%) 68 (16.2%)

Note: Five most common symptoms were displayed in bold

The results of this study supported previous study 
both in developed and developing country settings that 
ACE became a risk factor for mental health problems 
during adolescence and early adulthood10–15,17. When 
individual with history of ACE was experiencing 
chronic stress during adolescence, there would be 

higher response on hipotalamus pituitary adrenal 
(HPA),	resulting	more	elevated	and	prolonged	cortisol3. 
This	 enhanced	HPA	 activity	 become	 one	 factor	 of	 the	
emergence of depression among uniersity students.

The most common childhood adversities 
experienced by subjects in this study was bullying. It 
supported previous study about the high prevalence 
of bullying at school18, and showed the dangerous 
effect	 of	 it.	 Bullying,	 especially	 during	 childhood	
and early adolescence was like a crisis situation for 
children because peer acceptance was very essensial 
for them. The second common childhood adversities 
found in this study was emotional abuse. The example 
of emotional abuse was insult, humiliation, and action 
in the way which put children down or make children 
afraid of physically hurt. Those kinds of behavior were 
often observed among parents. They might not aware 
of	 the	 effect	 of	 their	 behaviors.	Children	 experiencing	
emotional abuse had their trust to the very closed person 
in their life broken. With their basic trust broken, it 
would	be	more	difficult	to	trust	another	people,	resulting	
in	difficulty	to	relate	with	other.	Children	experiencing	
emotional	 abuse	 would	 also	 had	 low	 self-esteem	 and	
easy to blame themselves for failure.

In	 line	 with	 the	 findings	 about	 ACE,	 the	 most	
common depressive symptoms found in this study were 
chenge	in	sleep	pattern,	guilty	feelings,	self-criticalness,	
agitation,	 and	 change	 in	 appetite.	 The	 first	 common	
symptom was about sleep disturbance, representing 
somatic symptoms. This symptom indicated that subjects 
was very tense and stressed. The disturbace in sleeping 
patter could expressed in hypersomnia or insomnia. 
Both of them were indicators of tension and stress. This 
findings	was	 similar	 to	 study	 among	US	young	 adults	
which showed 57% prevalence of sleep disturbance19. 
The later depressive symptoms were highly associated 
with	low	self-esteem.	Individuals	with	low	self-esteem	
were very easy to feel guilty eventhough they were not 
guilty. The guilty feeling was usually accompanied by 
self-critical,	such	as	doing	overevaluation	to	themselves	
all the time. This overevaluation also made individuals 
agitated. Change in appetite as another somatic symptom 
could also appear when individuals in tese and stress. 

The prevalence of clinical depression among 
university students in this study was 28.2%. The 
depression	 level	 did	 not	 differ	 across	 gender	 or	 study	
major,	 but	 differed	 by	 ethnicity.	 The	 students	 with	
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multicultural ethnic and non javanese ethnic were shown 
to have higher licel of depression. This could be because 
they need cultural adaptation when study in Central Java 
with	 javanese	 ethnicity	 as	 majority.	 This	 finding	 was	
different	from	previous	study	that	usually	found	gender	
differences	on	depression.

The	 difference	 based	 on	 gender	 was	 observed	
in ACE score with higher score on male. It was also 
different	with	previous	study	that	usually	showed	female	
as more vulnarable to have childhood adversity because 
of gender inequality.Further study was needed to explore 
this	finding.

The main result in this study was about the 
correlation between ACE and depression the odds ratio 
based	on	the	recommended	cut-off	from	ROC	analysis.	
The odds ratio found in this study was similar to the 
study among adults9. The positive correlation found 
between both variables was supported by previous 
study that ACE was a risk factor of depression. The 
more childhood adversities experienced by individuals, 
the more depression level individuals would have. This 
finding	 confirmed	 that	 the	 risk	 was	 exist	 even	 since	
adolescence.

The higher risk of having depression among 
university students with at least one ACE implies the 
need for all kinds of intervention, including preventive, 
curative, and rehabilitative. The preventive action was 
compulsory	in	childhood	stage.	Effective	programs	need	
to be implemented to prevent more children experiencing 
adversities and prevent more adversities experienced 
by children12. The curative and rehabilitative programs 
could be done by university through counseling and 
mental health promotion programs20.

Despite	 the	 important	findings	 in	 this	 study,	 it	has	
several limitations. First, this study used convenient 
sampling with representation from several faculties 
or study majors. Further study could use random 
or systematic sampling to get more representative 
prevalence	and	odds	ratio.	Second,	this	study	was	a	cross-
sectional study with ACE measured retrospectively. 
Although retrospective method was recommended 
fo	 population-based	 study12, there was a risk of bias 
based on the dispositional condition of the subjects21. 
Prospective	method	 to	measure	ACE	could	be	used	 to	
get a more objective result. Third, further study could 
expand the investigation by involving more variable, 
including predictor variables and outcome variables.

CONCLUSIONS

The ACE and depressiom were common among 
university student. Having at least one adverse childhood 
experience could increase the risk of having depression 
to	2.48	times.	With	this	risk,	students	would	need	more	
support and guidance in dealing with both academic and 
con academic stressors during their study in university.
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ABSTRACT

To	overcome	the	maternal’s	health	problem,	preventive	action	based	on	the	culture’s	perspective	was	chosen	
compared	to	the	medical’s	perspective.	Madurese	still	believe	in	the	myth	about	food	and	action	which	affect	
their	pregnancy.	Based	on	the	theory	of	A.L	Kroeber,	there	is	3	form	of	culture	to	identify	a	community’s	
culture.	This	study	aim	is	to	identify	maternal	care	among	Madurese	through	the	form	of	cultural:	1)	ideas;	
2) activities and 3) artefact. This study was a descriptive research with the qualitative approach. This study 
conducted	in	the	area	of	Puskesmas	Trageh	(Bangkalan)	and	Puskesmas	Omben	(Sampang)	in	Madura.	The	
total main informant was 18 persons that consist of 3 pregnant women for each area and the key informants 
consist of 1 midwife coordinator, 1 local midwife, 1 shaman and 1 family member of each pregnant women. 
The maternal care towards the form of cultural ideas: 1) They should have a good intention towards other 
people;	2)	increase	their	worships	through	reading	Holy	Qur’an;	3)	avoid	the	distraction	of	the	spirits	by	
pray and use a talisman. The maternal care towards the form of cultural activities: 1) have a celebration to 
show	the	gratitude	feeling	towards	God;	2)	drink	herbal	medicine	and	do	massage	at	stomach	by	the	shaman;	
3) avoid several foods based on myth. The maternal care towards the form of the cultural artefact uses the 
talisman to avoid misfortune. It showed phenomena that Madurese still do traditional maternal care which 
often contradictory to the modern medicine.
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INTRODUCTION

Based on a research by Devy (2013), the cause factors 
of maternal health problems are including maternal 
health knowledge, poverty and culture1. Meanwhile, a 
factor that is often overlooked is the culture of society. 
Discussing culture means also relating to values, beliefs, 
behaviours, myths and even something magical / mystical 
and contrary to modern medical science. Society does 
not	prioritise	preventive	efforts	that	fit	the	medical	view,	
such as routine check pregnancy and eat nutritious food. 
However,	 the	 preventive	 efforts	 undertaken	 are	 more	
inclined to the cultural view, which is to eat taboos to eat 
certain foods and behaviours. However, these behaviours 
often endanger the health of pregnant women.

Identifying the culture of society can be done 
by referring to the three cultural manifestations of 
A.L.Kroeber.	 Three-forms	 of	 culture	 are:	 1.)	 Form	 of	
ideas, 2.) Form of activity, 3.) Form of artefact2. The 
statement	 is	 in	 accordance	with	Malinowski’s	 opinion	
in Ihromi (1981), on the view of functionalism towards 
culture, stating that every pattern of habitual behaviour, 
every belief and attitude that is part of the culture in a 
society,	fulfils	some	fundamental	functions	in	the	culture	
concerned3. Based on the explanations that have been 
described, it is necessary to do mapping on maternal 
care	on	Madurese	culture.	This	 study	 refers	 to	Dunn’s	
theory, which states that behaviour is formed through 
3 factors: culture, social and psychology4. In this study 
focused on cultural factors only. The results of this study 
are expected to be baseline for special health promotion 
activities	in	the	field	of	MCH,	and	indirectly	contribute	
to the quality of health education materials for pregnant 
women. The aim of this study is to identify and develop 
the mapping of maternal care in Madurese culture using 
the three form of culture.
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METHOD

This study used descriptive research design with 
qualitative approach. The study conducted in area of 
Bangkalan	 District	 (Puskesmas	 Trageh)	 and	 Sampang	
District	 (Puskesmas	 Omben)	 in	 Madura	 Island.	 The	
duration	of	this	study	was	4	months	(August-November	
2016). Informant that included in this study were 
pregnant women who already selected based on inclusion 
criteria. The inclusion criteria for the informant who 
were	 1)	willing	 to	 be	 a	 research	 subject;	 2)	 originally	
from	Madura	Island;	and	3)	local	people	who	live	at	the	
location of the study. 

The total number of informants for each area was 
3 pregnant women. While, the key informants for each 
district was consisted of a midwife coordinator, a midwife 
district, a shaman and a family member of each pregnant 
women.	In-depth	interview	and	observation	were	using	
for collecting the data from the informants. Traditional 
maternal	 care	 is	 defined	 as	 health-related	 activities	
conducted traditionally during pregnancy in Madurese 
society, covering 3 forms of culture that is Ideas (values, 
norms, beliefs), Activities (activities performed during 
pregnancy)	 and	 Artefacts	 (health-related	 equipment	
used during pregnancy). To obtain valid data in this 
study, credibility of data or info was obtained with doing 
data triangulation, conducting member check and doing 
observational persistence in informants.

RESULTS AND DISCUSSIONS

Mapping of Maternal Care in Bangkalan District: 
Maternal care is an activity that plays an important role 
for the health of mother and baby. Based on the research 
data, obtained information that the utilisation of maternal 
health	services	is	good.	Based	on	the	results	of	in-depth	
interviews with the midwife coordinator and the village 
midwife, the following quotation excerpt:

“Health services in pregnant women already in 
maximum level, for example: go to the pregnant 
women’s house. Integrated antenatal care has 
been done routinely through pregnant women’s 
classes (i.e 6 months once in 2016). The classes 
directly conducted in some villages “(Midwife 
Coordinator, Z).

“.... pregnant women want to receive prenatal 
care & want to go to Polindes (Village Maternity 
Hut)“ (Local Midwife, Ch).

The	 average	 number	 of	 antenatal	 care	 visit	 is	 4	
times during the pregnancy. In general, pregnancy tests 
performed by pregnant women in modern and traditional 
way. At the beginning of feeling their pregnancy, the 
mothers check to ensure her pregnancy to midwife. 
Having tested positive pregnant, on the advice of the 
family, the mothers choose treatment to the shaman for 
the	massage.	After	4	to	5	months	of	pregnancy,	pregnant	
women come to the midwife to check their pregnancy. As 
stated by the local midwife in the following interview:

“When they know about their pregnancy, they 
directly checked to a shaman. If their pregnancy 
getting bigger, they check their pregnancy to 
midwife. Antenatal care is not purely do by 
pregnant women because they just do it from 
2nd trimester, like check to Midwife. There are 
elements of taboo at the age of 1 to 9 months that 
the baby will be eaten by “dhilep” (ghost), so 
that in 5 months of pregnancy, the new pregnant 
mother conduct examination to midwife” (Local 
Midwife, Ch)
“If the shaman usually massaged her stomach, 
the benefits is the baby position will downward. 
So many are troubled because it is even massage 
upheld by the shaman so that pregnant women 
are not in pain. ...the reason why pregnant 
women go to the shaman because of her family 
(mother-in-law, mother and grandmother) who 
asks to go to the shaman to be massage upheld” 
(Local midwife, Ch)

From the interviews, it was found that there is 
several activities related to the three form of culture that 
was did by pregnant women and her husband during the 
pregnancy	to	avoid	misfortune.	Pregnant	women	and	her	
husband	believed	that	the	activities	have	some	benefits	
for her and her baby, the collection of activity could be 
seen in the Table 1. The maternal care activities in the 
1st trimester is still negative because there are still many 
myths	 trusted	even	 though	 there	 is	no	 scientific	proof.	
The maternal care in the 2nd trimester still not involving 
health worker. The activity of maternal care in trimester 
3 there is still myth trusted by society even though there 
is	no	scientific	proof	about	it.
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Table 1: The Maternal Care based on the three form of culture in Bangkalan District

Trimester Pregnancy Care Activity Benefits

1st Trimester The Form of Ideas:

Pregnant	women	have	dietary	restriction To avoid the baby condition is not the same 
as	the	food’s	properties

Must	recite	Holy	Qur’an,	especially	Surah	
Maryam and Yusuf after prayer The baby becomes handsome and beautiful

The Form of Activities:
Drink the herbal drink and young coconut water The baby will have fair skin
The Form of Artefact:

Use talisman in her stomach To	avoid	the	distraction	of	bad	spirit’s	power
2nd Trimester The Form of Ideas:

Eating eggs should be divided into two To	avoid	baby	born	with	conjoined	twin’s	
condition

The Form of Activities:
The pregnant women regularly doing massage 

by the shaman To	fix	the	baby’s	position	

The Form of Artefact:
Have a celebration (selametan)	in	the	4th month 
of pregnancy and giving food to the God with 

white and red porridge

Doing celebration because the spirit of the 
baby recently enters the its body

3rd Trimester The Form of Ideas:
Should not drink much ice and should not 
eat high fat food, for example: beef, bone 

marrow,instant noodle and meatballs

To avoid the baby condition is not the same 
as	the	food’s	properties	and	become	bigger

The Form of Activities:
The pregnant women regularly doing massage 

by the shaman To	fix	the	baby’s	position	

The Form of Artefact:
Use talisman in her stomach To	avoid	the	distraction	of	bad	spirit’s	power

Mapping of Maternal Care in Sampang District: 
Based	on	the	result	of	in-depth	interview	and	observation	
with	the	informants	in	Puskesmas	Omben,	the	utilisation	
of maternal health services is quite good in that area. 
The midwife said that the coverage of maternal health 
service	is	already	good	through	Posyandu	that	hold	every	
month in the 2nd week. The average number of visits for 
antenatal	care	is	more	than	4	times	during	the	pregnancy.	
While	the	problem	is	the	first	visit	(K1)	among	pregnant	
women is still mixed between visiting shaman and 
also the midwife. The local midwife called that this 
condition as the impurity of maternal care. There are 
several reasons underlying this impurity, such as living 
wandering, unaware of being pregnant, underestimating 
pregnancy	examination	in	the	first	trimester,	and	being	
ashamed of having too many children. The following 

statement	was	 obtained	 from	 in-depth	 interviews	with	
the midwife coordinator and the local midwife, here is 
the quotation excerpt:

“The pregnant women do the antenatal care 
regularly; the majority is more than 4 times. A 
small number do the pure K1, the majority is 
impurity K1 .... “(Midwife Coordinator, Hf)
“K1 is not pure because of living wandering, 
unconscious pregnant (the reason is using 
birth control), underestimate during the first 
trimester because they considered that it is still 
early stage of pregnancy, shy, too much child 
...” (Local Midwife, Ard)

Results of interviews with local midwife, midwife 
coordinator and shaman as the subject, showed there 
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are still pregnant women who are undergoing maternal 
care and giving birth in shaman. Society believes that 
pregnant women who are giving birth with the help of 
health	 worker	 is	 considered	 have	 difficulty	 of	 doing	
birth. Maternal care which provided by the shaman is 
include massage and herbal medicine. There are the 
quotes of interview.

“There is still a small number who gave birth in 
the shaman ...” (Midwife Coordinator, Hf)
“... The perception towards health worker is 
negative” (Local Midwife, Ard)
“Massage and herbal medicine are still done” 
(Midwife Coordinator, Hf)

“Herbal medicine is given for healthy babies. 
Massage for position repair ... “ (Local 
Midwife, Ard)
“Massage, treatment of pregnant women at the 
age of 7-9 months ... they pay as they want” 
(Shaman, R)

Pregnant	women	and	her	husband	believed	that	the	
activities	have	some	benefits	 for	her	and	her	baby,	 the	
collection of activity could be seen in the Table 2. In 
the 1st trimester, maternal care activities are more on 
traditional treatments. In the 2nd trimester, maternal care 
activities based on the local traditions or cultures. In the 
3rd trimester, maternal care activities are still based on 
the myth that does not have a certain truth, and there are 
still elements of culture derived from the ancestors.

Table 2: The Maternal Care based on the three form of culture in Sampang District

Trimester Pregnancy Care Activity Benefits
1st Trimester The Form of Ideas:

Should not eat pineapple, fermented cassava (tape) 
and squid

To	avoid	the	miscarriage	and	difficulties	
during	baby’s	birth

The Form of Activities:
Should not chewing eggs and oil (swallowed directly) To avoid the miscarriage

2nd Trimester The Form of Ideas:

wear clothes should not be wrapped so that the child is not wrapped around 
the umbilical cord

The Form of Activities:
The pregnant women regularly doing massage by the 

shaman To	fix	the	baby’s	position	

3rd Trimester The Form of Ideas:

wear clothes should not be wrapped so that the child is not wrapped around 
the umbilical cord

The Form of Activities:

Wear straps which wrapped around the belly To	avoid	the	distraction	of	bad	spirit’s	
power	during	baby’s	birth

The Form of Artefact:
Should not wearing a talisman

Pregnancy Care On Madurese Culture: The utilisation 
of maternal health services is quite good among 
Madurese in both districts. The remained problem is the 
impurity	of	first	visit	(K1)	among	pregnant	women.	They	
still do their K1 in shaman, not in midwife. The average 
number of visits for doing the antenatal care is more than 
four	 times	 during	 the	 pregnancy,	 around	 8-9	 times.	 In	
general, pregnant women perform their maternal care in 
a medical and traditional way.

According	to	the	pregnant	women	and	her	family’s	
perception,	 midwives	 and	 shamans	 have	 different	

abilities and mutual support. The shaman has the 
ability	to	know	and	organise	the	baby’s	position.	While	
midwives have the ability to know the health conditions 
of pregnant women, for example: giving injection, 
measure	 the	 blood	 pressure	 level,	 check	 the	 baby’s	
heartbeat and giving vitamins. In fact, pregnancy care 
performed by pregnant women is still dominated by 
traditional treatments. Because pregnant women have 
no authority in that regard. Authority is on the mother 
figure	or	mother-in-law.	She	decides	all	matters	related	
to pregnancy care and determines birth attendants. The 
traditional treatment aims to maintain the health and 
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safety of mother and baby in the womb. However, it is 
often contrary to modern medical provisions.

Concept of Society’s View of Traditional Knowledge 
as a Culture of Maternal Care: Overall traditional 
knowledge is said to be “traditional” because this 
knowledge	 is	 created	 in	 a	 way	 that	 reflects	 the	
traditions of its people with the culture that exists in 
their neighborhoods. More explicitly, Correa (2001) 
concludes that Traditional Knowledge is a collection 
of various information and functions, developed in 
the past, but adaptable and subject to contemporary 
development5. Traditional Knowledge is disclosed in 
documented and undocumented forms and it can have 
commercial value depending on its potential and real 
use. So it can be said that the traditional knowledge 
that	exists	in	the	community	will	be	influenced	by	local	
culture or customs. The cultural value system is made 
up	of	conceptions	that	live	in	the	minds	of	most	citizens,	
about the things they have to value in life6.

Similarly, the types of traditional medicine in 
the process of maternal care in Madurese culture, 
most pregnant women are very obedient to what their 
mother-in-law	 instructs	 because	 they	 are	 afraid	 to	
happen anything with their womb and fear of blame, 
so they prefer to do pregnancy treatment traditional, 
such as doing massage and taking herbal medicine to 
care for their pregnancy to a midwife instead of having 
their pregnancy checked into the village midwife. It 
happens	 because	 of	 low	 mother-in-law	 education	 and	
paradigm that still believe in the myth or beliefs that 
exist in the community. This is in line with the results 
of	Devy’s	 (2013)	 study,	 stating	 that	 some	of	 the	other	
reasons why pregnant women do not deliver to a health 
worker are because the cost of delivery to a health 
worker is considered expensive, the family interfering in 
decision making, fear of surgery and medication, health 
knowledge of pregnant women7. In addition, there are 
various taboos and suggestions that must be done by a 
pregnant woman, like the myth that developed in the 
community. While the results of surveys conducted by 
health workers such as midwives and nurses show, doing 
the massage as maternal care by the shaman will lead 
to swelling, and the habit of doing scratching the back 
(kerokan) can damage the skin and blood vessels. So the 
high infant mortality rate in Indonesia can also be caused 
by the illegal practice of shaman.

CONCLUSIONS

Maternal	 care	 in	Madurese	culture	 refers	 to	 three-
forms of culture, it showed phenomena that Madurese still 
do traditional maternal care which often contradictory 
to the modern medicine, especially drinking herbs, 
activity and dietary restrictions. Mapping of maternal 
care in Madurese culture refers to three cultural forms, 
as the description of the phenomenon is sourced from 2 
districts on the island of Madura. The development of 
pregnant class material specially concerning about the 
effect	of	drinking	herbs	and	food	taboos	that	refer	to	the	
dietary restriction contrary to medical rules is important. 
Using religious forums in the community (pengajian) as 
a medium to explain the inappropriate public perception 
of maternal care is the best approaching method.
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Implementation of Premenstrual Gymnastics on Intensity of 
Pain dan Level of Anxiety
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ABSTRACT

Background:	Premenstrual	syndromes	(PMS)	is	a	group	of	symptoms	and	signs	related	to	the	physical	and	
psycological	changes	happen	before	women	is	getting	period.	PMS	reffers	to	less	of	economic	productivity,	
lazyness,	and	lack	of	activity	daily	living.	The	aim	of	this	study	is	 to	identify	the	implementation	of	 the	
premenstrual gymnastics related to intensity of pain and level of anxiety for young teenagers, late teenagers, 
and adult women.

Method:	This	study	was	a	quasi-experimental	with	pre-test	post-test	controlled	group	design.	The	sample	
consist of 360 women, with 235 as an intervention and 125 women as control group. The group were 
devided into young teenagers, late teenagers, and young adult women. The level of pain and anxiety were 
taken before and after the premenstrual gymnastics. This was done 30 minutes for 5 days at 6 to 10 days 
before getting period. The Data was analised by an independent t test.

Results: The prevalence of premenstrual syndrome is 80.6%. The time of menarche is getting early a year 
in	the	last	two	decades.	Consuming	herbal	medicine	is	the	most	choices	for	overcoming	PMS.	Most	subjects	
have	 a	PMS	history	 from	 their	mother.	The	mean	of	pain	 intensity	 and	 anxiety	 level	 at	 pretest	 of	 three	
intervention	groups	are	higher	than	of	thats	at	three	control	groups.	Premenstrual	gymnastics	decreases	the	
intensity of pain and the level of anxiety. There are relationships between premenstrual gymnastics with 
intensity of pain and level of anxiety with p value at 0.001 and p 0.001 respectively.

Conclusion:	Premenstrual	gymnastics	might	be	applied	on	young	teenagers,	late	teenagers,	and	young	adult	
women in order to reduce premenstrual syndrome.
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INTRODUCTION

Premenstrual	syndrome	(PMS)	is	a	set	of	symptoms	
of psychological changes, physical and the behavior 
occurs 7 to 10 days before menstruation in women of 
reproductive age.(1,2)	The	incidence	of	PMS	vary	widely.	
The	prevalence	of	PMS	from	mild	to	moderate	is	more	
than 75%.(3,4)	As	many	as	30-60%	of	young	women	 in	
Iran	 who	 have	 PMS	 getting	 interference	 significant	

daily activities.(5) According to the American College 
of Obstetrics and Obstetricians (ACOG) at least 80% 
of American women of reproductive age experienced at 
least	one	or	more	symptoms	of	PMS.(6) PMS	beginning	
at	 age	 14	 years	 or	 2	 years	 post-menarche.	 PMS	 can	
be persistent until menopause or the age of 50 years 
or	 similar	 with	 a	 480	 menstrual	 cycle.	 PMS	 happen	
most	severe	in	decades	of	age	late	20’s	and	early	30’s.
(7)	 	 PMS	 usually	 starts	 in	 adolescence	 to	 menopause.	
PMS	 contributes	 to	 the	 rise	 in	 cases	 of	 postpartum	
depresssion. The exact cause of premenstrual syndrome 
until now uncertain. According to Taylor, 2005(8), there 
were	several	factors	that	cause	PMS,	which	is	related	to	
biological and hormonal changes. Highest percentage of 
interference they are experiencing is a decrease in mood, 
irritability,	anxiety,	emotional	instability,	and	lazy	to	do	
physical activity.
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PMS	 usually	 happens	 during	 the	 luteal	 phase	 and	
disappears	after	the	first	day	of	menstrual	blood	out.	The	
intensity of the disorder vary between individuals from 
one another, including in each menstrual cycle.(9) The 
diagnosis	of	PMS	is	enforced	through	the	stages	of	the	
assessment process, which includes a complete history of 
the health status relevant to the physical examination, to 
rule out the existence of psychiatric symptoms which can 
be	identified	from	prospective	rating	PMS questionnaire, 
and check the pattern and severity.(10,11) Diagnosis of 
PMS	might	be	screened	in	several	ways.	The	diagnosis	
of	PMS	can	be	measured	 through	 indicators	 issued	by	
WHO in 1996, the American College of Obstetricians 
and	Gynecologists	 (ACOG),	 the	American	 Psychiatric	
Association,	 the	DSM-IV	 in	2000,	or	 the	US	National	
Institute	of	Mental	Health	(NIMH).  DSM IV is the most 
often	questionnaire	used	to	diagnose	PMS.(2,11) 

Effects	 and	 symptoms	 of	 PMS	 vary	 and	 could	 be	
individually. Tamaki Matsumoto in 2013 (12) mentions 
the existence of mood disorders and behaviors which 
include irritability, anxiety, tension, mood instability, 
prone to tears, expressions of anger, depression or 
felling	blue,	lost	of	controll,	difficulty	of	concentration,	
confusion, forgetfulness, social isolation or withdrawal. 
Physical	symptoms	such	as	bloating,	mammary	tension,	
fatigue, headache, swollen extremities, muscle and joint 
pain, acne, increased appetite, weight gain, hypersomnia 
or insomnia.(13,7) 

The	 effects	 of	 PMS	 attack	 occurred	 during	 the	
productive majority. Where their activity is to learn and 
work. Research in Southern California by Dean 2006 
involving	 women	 aged	 18	 to	 45	 years	 reported	 cases	
of	PMS	significantly	associated	with	increased	rates	of	
absenteeism	 and	 daily	 learning	 activity.	This	 effect	 on	
the decline in labor productivity, the quality of education, 
and household activities. The results of the economic 
analysis in the United States was given a diagnosis 
of	 PMS	 significantly	 associated	 with	 an	 increase	 of	
government funding per year for direct medical costs 
which include outpatient, laboratory tests, and radiology. 
In addition, there was an increase of United State on an 
indirect costs associated with decreased productivity and 
working	hours	flown,	the	value	equivalent	to	3-16%	of	
labor productivity (14).

Handling	 PMS	 were	 done	 through	 pharmacology,	
psychology,	 diet	 modification,	 exercise,	 or	 herbal	
remedies. However, very few studies related to the 

effectiveness	 of	 such	 treatment.	 Moreover,	 another	
handling	 of	 non-pharmacological	 were	 done	 by	
modifying behavior.(15) Some studies mention that  dietary 
modification	 and	 supplementation	 of	 food,	 relaxation,	
and	sports	programs	might	be	one	choice	to	reduce	PMS.	
Dietary	 modification	 includes	 control	 cofein	 intake,	
alcohol,	salt,	carbohydrates,	and	non	of	refined	sugar	have	
a	 positive	 effect.(16,17) Relaxation exercises and exercise 
is	 also	 beneficial	 in	 cases	 of	 PMS,	 but	 still	 very	 little	
research on this. Study conducted by Sabaei stated that 
physical	activity	might	decrease	the	symptoms	of	PMS.	It	
is	a	crucial	research	and	newly	scientific	evidence	related	
to	sports	and	exercise	on	PMS.(4)

Research by Sri Sumarni, 2015(18) found that 
exercise	increased	the	levels	of	hormon	βeta	endorphins	
from	an	average	197.02	before	exercise	to	234,	28	after	
the	 exercise	 in	 the	 intervention	 group.	 Premenstrual	
gymnastics reduced intensity f pain from the average 
5.84	 to	1.58	before	gymnastics	activity	 in	 intervention	
group.	There	was	a	significantly	differences	in	the	levels	
of	 βeta	 Endorphins	 hormone	 between	 the	 intervention	
and control group with p value 0.003. There is a 
significant	 difference	 on	 the	 intensity	 of	 pain	 between	
the intervention and control group with p value 0.001.

The purpose of this study was to identify the 
implementation of the premenstrual gymnastics related 
to intensity of pain and level of anxiety for young 
teenagers, late teenagers, and young adult women. 

METHOD

This study was a quasy experimental study with 
non-randomized	 pretest-posttest	 control group, design 
which	do	not	randomization	in	the	sample	and	there	is	
a control group.(19,20)  Subjects as an intervention was 
given a premenstrual gymnastics series performed for 30 
minutes per day for 5 days before the menstrual period. 
Treatment group was measured at the beginning and end 
of the intervention. The treatment group and the control 
group consisted of three groups. The early teenager 
group was similar to Junior High School students. The 
second group was late teenagers same as Senior High 
School students. The third group was young adults 
women similar to college students.

Subjects were all women who experienced 
premenstrual syndrome. The subjects were screened by 
DSM IV questionnaires from the last 3 months menstrual 
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period.	 They	 weren’t	 have	 any	 reproductive	 disorders	
such as endometriosis and cystic abnormalities through 
interview. Early teenagers interested in this study as 
many	as	186	people,	who	suffered	of	PMS	165	(89%),	
dropped out was 32 people (19.3%). Subjects who 
completed the study were 133 people. These divided 
into	90	as	treatment	and	43	as	a	control.	

The late teenagers who were interested in this 
research	were	194	peopl.	They	were	156	people	(80.4%)	
who experienced premenstrual syndrome. There were 12 
people	(7.6%)	who	dropped	out.	They	were	144	people,	
which consisted of 89 as a treatment and 55 as a control. 

The young adult women were 168 people, who 
experienced premenstrual syndrome was 121 people 
(72.0%), dropped out was 25 people (26%). Young adult 
women	who	finished	the	study	were	95	people	(56	and	
39 as treatment and as the control group respectively). 

The independent variable is premenstrual gymnastics 
and the dependent variable were the intensity of pain 
and level of anxiety. The tools using in this study were 
DSM IV questionnaires (2), age of the subject, age of 
menarche,	history	of	PMS	from	the	biological	mother,	
physical	 daily	 activity,	 habits	 for	 overcoming	 PMS,	
numeric	rating	scale	(NRS),	and	the	Hamilton	Anxiety	
Rating Scale.

Subjects were given an explanation about this study 
before	taking	informed	consent.	Pre-test	was	done	in	the	
beginning of the study for those groups (intervention and 
control groups). Intervention in the form of premenstrual 
gymnastics	for	30	to	45	minutes	has	performed	for	5	times	
in	the	treatment	group.				The	gymnastics	was	organized	
by	 an	 expert	 as	 gymnastics	 instructor.	 Post-test	which	

measured intensity of pain and level of anxiety was taken 
after premenstrual gymnastics was performed in the last 
day of luteal phase. The institutions participating in this 
study is the Junior High School, Senior High School, and 
university at Semarang, District of Kendal, and  District 
of	Jepara	at	Central	Java	Province,	Indonesia.

RESULTS

The data collected during four months from August 
until	November	2016.	Data	collection	was	conducted	by	
researchers, enumerators, and gymnastics instructors. 
The result of the study in details are presented in the 
table below.

Table 1: Characteristic of subjects based on the age 
of menarche

Group The age of menarche
Mean Min Max

Young 
Teenagers

Treatment 11.34 9 14
Control 11.95 10 14

Late 
Teenagers

Treatment 12:41 10 16
Control 12.62 10 15

Young adults 
women

Treatment 13:04 10 18
Control 12.91 11 16

From the table above it was known that the 
minimum age of menarche for all respondents 9 years 
and the maximum age of menarche was 18 years old. 
The average age of menarche approximately was at the 
age of 12 years in all age groups. The age of menarche 
of young teenagers was at 11 years old.  Moreover, the 
age of menarche for the late teenagers and young adults 
were 12 and 13 years respectively.

 Table 2: Characteristic of respondents based on the habits in overcoming premenstrual syndrome

Habits to cease 
PMS

Early teenagers Late Teenagers Young adult Women
Treatment Control Treatment Control Treatment Control

Herbal Remedies 34	(37.7) 4	(9.3) 40	(44.4) 12 (21.8) 12	(21.4) 9 ( 23.0)
Sleeping 14	(15.5) 9 ((20.9) 8 (8.9) 8	(14.8) 7 (12.5) 4	(10.2)

Watching TV 2 (2.2) 1 (2.3) 3 (3.3) 1 (1.8) 4	(7.1) 2 (5.1)
Warm Compress 2 (2.2) 1 (2.3) 2 (2.2) 6 (10.9 2 (3.5) 3 (7.6)

Medicine 4	(4.4) 2	(4.6 12	(13.4) 2 (3.6 ) 10 (17.8) 4	(10.2)
Sports 3 (3.3) 2	(4.6) 4	(4.4) 5 (9.1) 10 (17.8) 5 (12.8)

Relaxation 15 16.0) 10 (23.2) 14	(15.7) 12 (21.8) 11 (19.6) 12 (30.7)
Others 16 (17.7) 14	(32.5) 6 (6.7) 9	(16.4) 0 0

n 90 43 89 55 56 39
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The table above shows that the fewest percentage 
of	subjects	who	 treating	PMS	was	watching	 television	
and using Water Warm Zack on stomach. Consuming 
analgesic or Aspirin was the most consuming medicine 
for	 reducing	 pain	 during	 PMS.	 All	 of	 young	 adult	

women reported that they took an action for overcoming 
the symptoms of premenstrual syndrome, no one do “not 
do anything”. It could be said that young adult women 
were more aware about their selves.

Table 3: Characteristic of subjects based on the mother’s history of premenstrual syndrome

Variabel
Mother’s history of premenstrual syndrome

Yes No Not know n
Groups n (%) n (%) n (%)

Early Teenagers
Treatment 27 (30) 18 (20) 45	(50) 90

Control 17 (39.5) 4	(9.3) 22  (51.1) 43
Late Teenagers

Treatment 15 (16.8) 12	(13.4) 62 (69.6) 89
Control 19	(34.5) 10 (18.2) 26	(47.3) 55

Young Adult Women
Treatment 21 (37.5) 17 (30.3) 18 (32.1) 56

Control 12 (30.7) 10 (25.6) 17		(43.5) 39

The table shows that the high cases of premenstrual 
syndrome might be contributed to the history of it with 
their mother. In addition, the early teenagers and late 
teenagers do not aware the history of their mother. It was 
showed by the highest percentage of the number “do not 
know	the	history	of	PMS	of	their	mother”.	However,	the	
young adult women were the highest group who know 
the	history	of	their	biological	mother	about	PMS.

Table 4: Distribution of subjects based on the 
intensity of pain during premenstrual syndrome

Variable
Mean 

of Pain 
Intensity

Mean 
of Pain 

Intensity

Difference 
of mean

Pre-test Pot test
Early teenagers
Treatment 5.23 2.38 2.85

Control 3.13 2.87 0.26
Late teenagers
Treatment 5.92 3:59 2:33

Control 4.87 4.64 0:23
Young adult women
Treatment 5.33 0.95 4.38

Control 4.54 5.13 0.59

The table above shows that most groups decreased 
level of pain. On the other hand, the control group of 
young adult women increased the level of pain intensity. 
The highest decreasing of pain intensity was at group of 
young	adult	woman	which	was	at	4.38	point.	This	was	
from	5.33	at	pre-test	to	0.95	at	post-test.	However,	young	
adult women groups in the control group experienced 
improvement	in	pain	intensity	at	0.59	point,	from	4.54	
to 5.13.

Table 5: Distribution of subjects based on the level 
of anxiety during premenstrual syndrome

Variable Mean Anxiety Difference of 
meanPre-test Post-test

Early teenagers
Treatment 16.6 14.74 1.86

Control 15.4 15.59 -0.19
Late teenagers

Treatment 18.59 11.92 6.67
Control 14.97 13.97 1.00

Young Adult Women
Treatment 14.23 7.05 7.18

Control 13.28 12.92 0.36
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It showed that in all group at treatment and control 
groups decreased the level of anxiety. However, it is an 
exception that control group of early teenagers increased 
the level of anxiety at 0.19 point. The highest point of 
decreasing anxiety was in treatment group of young 
adult	women	at	7.18.	It	was	from	14.34	to	7.05.

Table 6: The effect of premenstrual gymnastics 
toward intensity of pain

Variable Mean SD 95% CI P value
Early teenagers

Treatment 2.35 2.00 1.93	-	2.77 0.001
Control 0.27 1.38 -0.14	-	0.70 0.194

Late teenagers
Treatment -1.92 1.83 1.53-	1.15 0.001

Control 0.29 0.89 0.04	-	0.53 0.100
Young Adult women

Treatment 4.50 3.15 3.65	–	5.34 0.001
Controls 0.59 1.69 1.14	-	0.04 0.360

Table	 above	 shows	 that	 there	 was	 a	 significant	
influence	 of	 premenstrual	 gymnastics	 against	 intensity	
of pain in all treatment groups. There were same p 
values	 at	 0.001.	There	do	not	 influence	 in	 intensity	of	
pain as evidenced by the p value more than 0.05 in all 
control groups.

Table 7: Effect of premenstrual gymnastics toward 
the level of anxiety

Variable Mean SD 95% CI P 
value

Early teenagers
Treatment -0.321-2.86 3.02 1.80-2.86 0.001

Control -0.89-0.2390 1.83 -0.89-0.239 2.23
Late Teenagers
Treatment 4.73 6.46 3.36 – 6.09 0.001

Control 0.54 2.42 -0.11-	1.20 0.101
Young Adult Women
Treatment 5.55-8.73 5.94 5.55-8.73 0.001

Control -0.08-0.800 1.36 -0.08-0.80 7.14

The	 table	 above	 shows	 the	 significant	 effect	 of	
premenstrual gymnastics against the level of anxiety in 
all treatment groups with p value of 0.001. In all control 
group	premenstrual	gymnastics	were	not	influenced	with	
the p value more than 0.05.

DISCUSSIONS

The	prevalence	of	women	who	suffered	premenstrual	
syndrome case was varied in all three groups. The total 
number of subject who interested in this study was 
548	 women.	 The	 prevalence	 of	 women	 who	 suffered	
premenstrual	syndrome	was	442	(80.6%).	The	drop	out	
number of subject participating in this study was a quite 
high. It was 70 (12%) from all women who counted in 
the	post-test.	The	highest	 number	of	 drop	out	was	 the	
women who were in the young adult women groups. 
It might be they were having a lot of daily crucial 
activities. Moreover, it might be also because of the 
length of the treatment (premenstrual gymnastics) was 
a	five	continuous	days.	In	addition,	some	schools	have	
different	 program	 such	 as	 days	 off,	 clinical	 practice	
activity, and examination time.

The average age of menarche in the early teenagers, 
late teenagers and young adult women in the treatment 
group and the control group are almost the same. The 
women experienced the age of menarche approximately 
at 12 years old. The minimum and maximum ages of 
menarche were at 9 and 18 years respectively. In addition, 
it is assumed from the study that the age of menarche 
became earlier a year within the last two decades. The 
study showed that average age of menarche of early 
teenagers was at 11 years. Moreover, the average age 
of menarche for late teenagers and young adult women 
were 12 and 13 years respectively.

However, some study concluded that the minimum 
age of menarche was at 11 years the last decade. In this 
study, the currently minimum age menarche is at 9 years 
old. This is likely caused by internal factors and external 
factors	 that	 affect	 the	 maturation	 of	 reproductive	 age	
individually, such as nutritional status, activity daily 
living, Basal Mass Index/ BMI, and psychological status.
(21)	The	external	influencing	factors	contributed	with	this	
issue were exposure for media social, lack of external 
supports, and environmental atmosphere.(22)

The	 habit	 to	 overcome	 the	 negative	 effect	 of	
symptoms on premenstrual syndrome were varied. The 
highest percentage was consuming herbal medicine. This 
is probably caused by increasing of awareness of society 
culture	and	local	wisdom	utilization.	Moreover,	supported	
by a wide range of information that encourages the use 
and	 benefits	 of	 herbal	 medicine	 scientifically	 through	
books, journals, and internet. Besides, most young adult 
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women	aware	on	PMS	by	aerobic	exercise,	jogging,	run,	
and other physical activities. Watching television, warm 
compresses and pharmacology medicine were less used 
in all groups both in treatment and control groups.

The	history	of	the	mother	about	PMS	varied	in	all	
groups. The data obtained that the more mature is the more 
awareness to know the medical history of premenstrual 
syndrome experienced by the mother. Moreover, the less 
percentage of groups who did not know about the history 
of	 PMS	was	 young	 adult	 women.	Most	 women,	 who	
knew her mother medical history, stated that more than 
the majority of subjects have a biological mother with a 
history of premenstrual syndrome. It is suitable with the 
research that the mother menstrual history may heritage 
to the children (23,6).

The	average	intensity	of	pain	in	the	pre-test	treatment	
was higher than of that in the control group. While, 
the average intensity of pain in the post test treatment 
group was lower than of that in the control group. This 
happened in the early teenagers, late teenagers, and 
young adult women.

The	 average	 levels	 of	 anxiety	 in	 the	 pre-test	
treatment group were higher than of that in the control 
group. Instead, the average levels of anxiety post test 
treatment group were lower than its in the control 
group. This occurs at early teenagers, late teenagers, and  
young adult women. On the other hand, none had severe 
anxiety	level	at	the	post-test	treatment	group.	However,	
there	were	some	women	who	suffered	severe	anxiety	in	
all control group. This is proved by the level of  anxiety 
was more than 28 score.

Normality	 data	 was	 done	 with	 Kolmogorov	
Smirnov. The data which were not normal was done 
with transformation data.  The mean of pain intensity 
and anxiety level at pretest of three intervention groups 
were higher than of thats at three control groups. 
Premenstrual	 gymnastics	 decreased	 the	 intensity	 of	
pain and the level of anxiety. There was a relationship 
between premenstrual gymnastics with intensity of 
pain and level of anxiety with p value at 0.001 and p 
0.001	 respectively.	 Premenstrual	 gymnastics	 does	 not	
affect	the	intensity	of	pain	in	the	control	group	at	early	
teenagers, late teenagers, and young adult women. This 
is	evidenced	by	the	p-value	at	0.194,	0.100,	and	0.360	
respectively.

The	 premenstrual	 gymnastics	 affect	 the	 level	 of	
anxiety in the experimental group at early teenagers, late 

teenagers,	and	young	adult	women	with	p-value	at	0.000	
all	 age	 groups.	 Gymnastics	 does	 not	 affect	 the	 level	
of anxiety in the control group at early teenagers, late 
teenagerse, and young adult women. This is evidenced 
by	the	p-value	at	0.251,	0.101,	and	0.109.

CONCLUSION

The prevalence of premenstrual syndrome is 80.6%.  
The age of menarche is getting early a year in the last two 
decades. Consuming herbal medicine is the most choices 
for	 overcoming	 PMS.	 Exercise	 improves	 	 the	 women	
lifestyle.	Most	subjects	have	a	PMS	history	from	their	
mother. The mean of pain intensity and anxiety level at 
pretest all intervention groups are higher than of thats at 
three	control	groups.	Premenstrual	gymnastics	decreased	
the intensity of pain and the level of anxiety. There are 
relationships between premenstrual gymnastics with 
intensity of pain and level of anxiety with p value at 
0.001 and p 0.001 respectively
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ABSTRACT

Stunting is one of public health nutrition problem in Indonesia that will likely reduce the potential human 
resouces capacity in the near future. However, Indonesia could have prevented the problem since it has the 
potential	food	sources	from	the	agricultural	and	coastal	region.	This	study	aimed	to	analyze	the	relationship	
between dietary diversity in the agricultural and coastal area with the prevalence of child stunting.

The	design	of	the	study	was	cross	sectional	involving	55	under	five	years	old	children	and	their	mother.	
Dietary diversity was measured using the Individual Dietary Diversity Score (IDDS) and stunting was 
determined	using	height-for	age	index	using	the	WHO	2005	standard.	Statistical	analysis	used	to	test	the	
hypothesis was logistic regression. The results showed that the prevalence of child stunting was 28%. Food 
groups	consumed	in	the	agricultural	as	well	as	coastal	area	were	dominated	by	starchy	food,	meat,	fish	and	
egg.	There	was	significant	correlation	between	child	stunting	and	dietary	diversity	in	agricultural	and	coastal	
area	in	Sidoarjo	District	(p-value=0,019;	OR=5,49;	95%	CI=1,32-22,93).	Compare	to	children	living	in	a	
houshold with good dietary diversity, those who live in a poor dietary diversity household have 5 times risk 
of	being	stunted.	In	conclusion,	the	significant	correlation	between	good	dietary	diversity	in	the	agricultural	
and coastal area of Sidoarjo District and child stunting indicated potential diet to reduce stunting. The 
majority	of	the	diet	in	the	study	involved	consumption	of	starchy	food,	fish	and	egg.
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INTRODUCTION

Children	 need	 sufficient	 food	 to	 support	 the	
process of growth and development both physically and 
motoric(1). Growth and development during childhood 
will be optimal with the right amount and good quality 
food(2).	Nutrients	deficiency	in	children	causing	decreased	
physical growth and motor development(1). According to 
the Indonesian Ministry of Health, malnutrition in infant 
causes a higher risk of chronic illness when they grow (3).

Problems	 of	 malnutrition	 and	 excessive	 nutrients	
can	 be	 prevented	 by	 socializing	 balanced-nutrition	
messages. Consuming a variety of food consisting of 
staple food, side dishes, vegetables, and fruits and with 
considering the amount and type according to the needs, 
is the principle of balanced nutrition(3). Introducing 
and providing a variety of food items for children can 
complement the nutrients needed because each food 
contains	different	nutrients(2).

Based on the Ministry of Agriculture in 2016, 
adequate	 food	 fulfillment	 can	 be	 reflected	 from	 the	
availability of food. Indonesia as an agrarian and maritime 
country has the potential to provide food sources. The 
fulfillment	 of	 food	 still	 rely	 on	 agricultural	 resources,	
yet	 empower	 other	 resources	 such	 as	 fisheries(4). Rice 
consumption	in	2015	is	98.39	kg/cap/year	and	this	figure	
shows	an	increase	of	1.22%	from	2014(5).

Research on the diversity of food as measured by 
Dietary Diversity Score (DDS) in Ghana shows that the 
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diversity	of	food	consumption	can	significantly	increase	
the energy, nutrient intake, and nutritional status of 
children (p <0.05)(6). Other studies suggest that there 
is a relationship between food diversity and stunting 
in children. This is related to the consumption of low 
protein-containing	 food	 groups,	 showing	 that	 there	 is	
a	 significant	 relationship	 between	 protein	 intake	 and	
stunting in children (7).

Another study mentioned that children with low 
energy	 intake	 were	 significantly	 associated	 with	 low	
nutritional	 status	 according	 to	 weight-for-age(8). The 
relationship of protein intake and nutritional status of 
children	 under	 five	 also	 showed	 significant	 results,	
which means that children with low protein intake 
had	 low	 nutritional	 status	 according	 to	weight-for-age	
and	 weight-for-height(8). Dietary Diversity Score is 
calculated by summing the food groups consumed using 
the	24-hour	food	recall	method.	The	results	of	IDDS	can	
be grouped into three categories of low food diversity if 
≤3	food	group,	medium	if	4-5	food	groups,	and	high	if	
≥6	food	groups(9).

Undernutrition	 conditions	 in	 infants	 reflect	 poor	
eating habits because at this age, most children only 
want to consume one type of food alone(10). The diversity 
of	 food	 consumption	 is	 influenced	 by	 various	 factors	
such as knowledge of nutrition, number of household 
members, socioeconomic, and food availability. The 
diversity of food consumption can also be used as an 
indicator of food insecurity(11).

Based on data from the Central Bureau of Statistics 
(BPS),	the	use	of	land	in	Sidoarjo	regency	in	addition	to	
residential areas for agricultural land is 17,205 hectares(12) 
and aquaculture is   15,729 ha. The agricultural sector is 
a strategic sector because it provides the people with 
food needs. Enterprises in the agricultural sector to meet 
food needs, among others, by increasing production and 
biodiversity(13). 

Agriculture is closely related to the consumption 
of food for the community because agriculture is able 
to provide adequate nutrition from food processing 
and unprocessed foods (14).	 If	 food	 produced	 by	 the	
agricultural	 sector	 is	 available	 in	 sufficient	 quantities	
and	varies	at	different	levels	of	society,	there	will	be	no	
malnutrition. A healthy peasant family will produce good 
labor	and	agricultural	output.	Poverty	and	low	household	
food consumption will lead to malnutrition(15). 
Increased	production	of	crops	will	affect	the	availability	

of	local	food	and	food	prices(14).	The	excellent	potential	
of Sidoarjo Regency in agriculture sector consists of 
various commodities such as rice, soybean, and lowland 
vegetables (spinach, kale, and mustard).

Ponds	 are	 able	 to	 produce	 a	 variety	 of	 typical	
fishery	resources	in	the	form	of	fish	and	other	brackish	
water	 animals	 such	 as	 shrimp,	 crab,	 and	 shellfish(16). 
Aquaculture	can	meet	the	needs	of	fish	and	can	meet	the	
food and nutritional community in particular to meet the 
needs of protein consumption society(16). 

Leading	 commodities	 from	 the	 fishery	 sector	 are	
shrimps	and	milkfish.	In	addition,	the	existence	of	ponds	
is an abundance of the availability of biological natural 
resources that can meet the needs of animal protein(17). 
Indonesia is included in 17 countries from 117 countries 
that have three nutritional problems such as stunting, 
wasting, and overweight(18). Aquaculture activities in 
addition	 to	having	benefits	 for	 the	 availability	of	 food	
sources	of	protein,	is	also	a	fishery	cultivation	that	can	
be a source of livelihood and income for the community. 

According to the Food Security and Extension 
Counseling	Agency	(BKP3),	Sidoarjo	Regency	has	not	
fulfilled	 food	 consumption	 diversity	 the	 principles	 of	
diverse, nutritious, balanced and safe food(19). This can 
be	 seen	 from	 the	 score	 of	 Food	 Pattern	 Expectations	
(PPH)	of	Sidoarjo	 regency	 that	has	not	met	 the	 target.	
PPH	scores	on	agricultural	agroecology	area	was	83.95	
and	in	fishery	agroecology	area	was	87.32,	while	for	the	
target	of	own	PPH	score	was	95(20).

The	prevalence	of	under-five	children	under	five	in	
Sidoarjo	Regency	in	2015	is	4.9%,	whereas	malnourished	
children	under	five	are	0,022%(21). Therefore, researchers 
want to see the diversity of food in agricultural areas and 
ponds to prevent the occurrence of stunting in Sidoarjo.

MATERIAL AND METHOD

This study is observational analytic research with 
cross sectional design. The population of this research 
was	 household	whom	 has	 children	 aged	 under	 five	 in	
Wonokasian and Kalanganyar Village. The area was 
selected because it is the area that has the potential in 
agriculture and the largest pond in the region of Sidoarjo 
district.

The	 samples	 were	 children	 aged	 2-5	 years	 old	
in the village area with the mother/caregiver as 
respondents. The sample in this research was 55 and 
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selected using proportional random sampling. Data 
collection was conducted through interviews with 
questionnaires, food diversity using IDDS, food recall 
2x24	 hours,	 weight	 weighing	 using	 digital	 scales	 and	
height using microtoise. The questionnaire contains the 
characteristics of families and children. For the start, 
researchers	measured	children’s	weight	and	height	then	
interviewing	children’s	mother	or	caregiver	and	for	food	
diversity, IDDS was used.

Table 1: Children’s Dietary Diversity in Sidoarjo District

No. Dietary 
Diversity

Agroecology
Agricultural Coastal

n % n %
1. Low 10 33,3 4 16
2. Moderate 14 46,7 14 56
3. High 6 20 7 28

Total 30 100 25 100

Table 2: Children’s Nutrient Intake Distribution

No. Dietary Intake
Agroecology

Agricultural Coastal
n % n %

1. Energy
Low 19 63,3 14 56

Adequate 10 33,3 10 40
High 1 3,3 1 4

2. Carbohydrate
Low 28 93,3 21 84

Adequate 2 6,7 3 12
High 0 0 1 4

3. Protein
Low 2 6,7 2 8

Adequate 11 36,7 6 24
High 17 30,9 17 68

4. Fat
Low 9 30 8 32

Adequate 16 53,3 11 44
High 5 16,7   6 24

Table 3: Children’s Nutritional Status

No. Nutritional 
Status

Agroecology
Agricultural Coastal

n % n %
1. Severe stunted 4 13,3 3 12
2. Stunted 4 13,3 4 16
3. Normal 22 73,3 18 72
4. High 0 0 0 0

Total 30 100 25 100

FINDINGS

In this study, there	was	significant	correlation	between	
child stunting and dietary diversity in agricultural and 
coastal	area	in	Sidoarjo	District	(p-value	=	0,019;	OR	=	
5,49;	95%	CI	=	1,32-22,93).	As can be seen in table 1, the 
average value of dietary diversity in agricultural groups 
and coastal are in the medium group. In agriculture 

group	there	are	14	children	(46.7%)	and	coastal	there	are	
14	 toddlers	also	 (56.0%).	Groups	of	 food	consumed	by	
children in agricultural and coastal area dominated by 
starchy food, milk and dairy products. Other food groups 
that widely consumed by children in agricultural areas 
and	ponds	are	meat,	fish	and	eggs.	Consumption	of	green	
vegetables is higher in the coastal area while vegetables 
and fruits is higher in agricultural areas.

Fulfillment	 of	 nutritional	 intake	 in	 children	 can	
be determined from the quality and quantity of food 
consumed. Energy and protein intake is assessed 
using  food recall	2	×	24	hour	and	 then	converted	with	
Nutrisurvey. Further analysis was done by comparing the 
output of nutrisurvey	with	Nutritional	Sufficiency	(AKG).

Can be seen in table 2, the results showed that energy 
sufficiency	 in	 both	 agriculture	 and	 coastal	 area	 are	
mostly	in	low	category	with	19	children	(63.3%)	and	14	
children (56%) consecutively. Equal with carbohydrate 
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adequacy, in both areas are mostly in low category with 
28	children	(93,3%)	and	21	children	(84%).	Meanwhile,	
in protein adequacy in both areas are mostly in high 
category with 17 children (30,9%) and 17 children 
also (68%). For fat adequacy, in both areas are mostly 
in moderate category with 16 children (53,3%) and 11 
children	(44%).

The higher the result of dietary diversity in children 
illustrates that they tend to consume more varied foods 
compared to them with low result. The more varied we 
consumed then the better nutrients that will enter the 
body. As we know, one type of food does not contain all 
the nutrients therefore we need to consume a variety of 
food so nutritional needs will be met.

As	 can	 be	 seen	 in	 table	 3,	 majority	 children’s	
nutritional status in both areas were in normal with 22 
children (73,3%0 and 18 children (72%) consecutively. 
Infants and young children is in critical age for growth 
and	development.	They	need	energy-	and	nutrients-	dens	
foods in order to grow and develop both physically and 
mentally(22).  Our study revealed that there is positive 
association between dietary diversity and stunting in 
children. Households with food insecurity showed 
higher prevalence in child stunting. Low varied foods 
consumption	 tends	 to	 effects	 conditional	 growth	 in	
children height. In line with study from Busert et al who 
examined dietary diversity and expected height in rural 
areas	 in	Nepal.	Her	 study	 found	 that	 dietary	 diversity	
had positive association with growth height in children. 
Children with low dietary diversity, the expected height 
were not met(23).

Study from Arimond who investigated dietary 
diversity	 and	 child	 nutritional	 status	 in	 11	 different	
country, showed that country with highest prevalence 
of stunting tend to had lower mean dietary diversity 
score(22). Study in Kenya also showed household with 
severe food insecurity and poor dietary diversity had 
higher number in stunting children(24).

Dietary diversity is associated with child nutritional 
status, which interacted with several factor such as 
geographical factor(22).	 In	 this	 study,	 high-protein	
adequacy mainly caused by the geographical factor. Our 
participants lived in agriculture and coastal area which 
had	 high	 availability	 in	 protein-dense	 foods	 including	
fish	 and	 prawns.	Thus,	 children	 in	 these	 areas	 tend	 to	
consumed	 protein-dense	 food	 as	 daily	 consumption.	
Areas with high agricultural biodiversity improves 

household food security and dietary diversity (24). A more 
diverse diet has the potential to provide a more abundant 
supply	both	macro-	and	micronutrient	 therefore	would	
ensure greater food and nutrition security(24).

CONCLUSION

One factor contributes in dietary diversity is 
geographical factor. A more diverse geographical 
factors will improve dietary diversity and furthermore 
will prevent child stunting. Several factors contribute 
in	 agricultural	 and	 costal	 products’	 sustainability	
including weather, economy, climate change, pollution 
and soil degradation. Thus, it is necessary to maintain 
agricultural and coastal productivity to maintain food 
availability which in long term will reduce children 
stunting prevalence.
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ABSTRACT

Diabetes	mellitus	type	2	is	a	hyperglycemic	disease	caused	by	insensitivity	of	cells	to	insulin.	Prevalence	
of diabetes mellitus in Indonesia by doctor diagnosed there are 2,1% and the biggest fourth of people 
with	diabetes	mellitus	disease	in	the	world.	The	objective	are	to	explain	the	effect	of	eating	patterns	and	
physical activity to diabetes mellitus type 2.This study used case control study with 70 people sample who 
were	patients	in	RSUD	Dr.	Doris	Sylvanus	Palangka	Raya.	The	sample	was	divided	into	two	groups:	35	
respondents case group (type 2 DM patients) and 35 respondents control group (not people with type 2 
diabetes). Data analysis in this study used univariate analysis, bivariate analysis (chi square) and multivariate 
analysis	(logistic	regression).	The	variables	affecting	of	DM	type	2	happen	were	eating	patterns	value	=	
0,016	(OR	=	3,33;	CI95%	=	1,235-8,997)	and	physical	activity	value	p	=	0,006	(OR	=	5,16;	CI95%	=	1,493-	
17,883).	The	variables	that	have	no	effect	are	age,	type,	education,	obesity,	blood	pressure	and	family	history	
(p>	0.05).	Physical	activity	is	the	most	influential	variable	effect	of	type	2	diabetes	happen.	The	People	who	
doing	physical	exercise	less	than	three	times	a	week	have	the	risk	five	times	exposed	to	get	type	2	diabetes	
mellitus disease than the people with physical activity at least three times a week after good eating patterns 
controlled.The recommendation study are need counseling and nursing discussion about physical activity 
and eating patterns especially with diabetes mellitus patients.
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INTRODUCTION

Diabetes mellitus is a world health problem that 
is	considered	one	of	the	five	main	causes	of	morbidity	
and mortality among people1,2. Diabetes mellitus is 
a symptom that arises in a person due to an increase 
in blood sugar (glucose) chronically due to insulin 
deficiency	both	quantitatively	and	qualitatively2.

The prevalence of diabetes in adults aged 18–99 
years	was	estimated	to	be	8.4%	in	2017	and	predicted	to	
rise	to	9.9%	in	2045.The	high	prevalence	of	diabetes	has	
important	social,	financial	and	development	implications	
especially	in	lowand	middle-income	countries3. Indonesia 
the ranks fourth in 10 countries with the highest number 

of patients diabetes mellitus. Basic Health Research 
(Riskesdas) in 2013 shows the prevalence of diabetes 
mellitus in Indonesia which is diagnosed by doctor 
or symptom 2,1%4. According to the World Health 
Organization	 (WHO)	 data,	 Indonesia	 in	 the	 number	 of	
people with diabetes mellitus that is 7%5.

Some factors is caused diabetes mellitus include 
genetic or hereditary factors, viruses and bacteria, toxic 
and toxic substances, nutrition, lifestyle. Environmental 
factors and unhealthy lifestyles, such as overeating, fat, 
lack of activity and stress play a huge role as a trigger 
diabetes mellitus6,7.

Diet	 is	 a	 good	 role	 for	 influencing	 of	 diabetes	
mellitus indicate. Moreover, diet related with lifestyle. 
The diet in the cities has shifted from the traditional diet 
that	contains	lots	of	fiber,	vitamins	and	minerals,	to	an	
all-round	modern	diet,	with	the	composition	of	foods	that	
contain	too	much	protein,	fat,	sugar,	and	little	fiber8,12,13.

Physical	activity	is	a	physical	movement	of	the	body	
and its supporting system, in the DM disease physical 
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activity becomes the determinant part of the glucose 
index because in a person doing physical activity either 
mild, moderate, or heavy will require calories or energy. 
Energy or calories in the human body is a process of 
cell metabolism, the main source of energy in the human 
body, among others, glucose, glycogen and trigleserida. 
Human physical activity requires calories, while the 
material from calories is glucose so that the heavier the 
activity	 level	 the	more	blood	glucose	 it	 uses.	Physical	
activity	 is	 very	 influential	 in	 diabetes	 mellitus	 type	
2 patients because blood glucose can enter the cells 
with	high	metabolism	 in	 the	 cell.	Physical	 activity	 for	
people with diabetes type 1 should be noted the signs of 
hypoglycemia because glucose in the blood can not enter 
and make insulin not produced by pancreatic beta cells 
that function to deliver glucose as an energy material. 
Physical	 exercise	 is	 one	 of	 the	 pillars	 in	 diabetes	
management9,10,11.

Based	 on	 Health	 Profile,	 Central	 Kalimantan	
Province	 is	 also	 faced	 with	 double	 burden	 problem	
where there are increasing cases of degenerative 
diseases such as hypertension and diabetes mellitus. 
Infectious disease cases are still high, but on the other 
hand degenerative diseases also increase. In the province 
of Central Kalimantan in 2012 amounted to 3.855 cases 
and	increased	in	2014	to	4,167	cases.

Based on the background that has been described 
above, it appears that diabetes mellitus type 2 is a serious 
health problem that must be overcome by controlling risk 
factors. So the problem formulation in this research is DM 
in Central Kalimantan is high, as evidenced from medical 
record	data	in	RSUD	dr.	Doris	Sylvanus	Palangka	Raya.	
DM	incidence	from	2013	(1.4%)	increased	to	(1.5%)	by	
2015	and	DM	became	the	first	in	10patient	diseases.	One	
of the factors of DM is diet and physical activity, diabetes 
type	2	can	still	be	controlled	or	managed	and	more	suffered	
because	 the	 body	 does	 not	 produce	 sufficient	 hormone	
insulin or insulin can not be used properly again (insulin 
resistance). Can be caused of lack attention to good diet 
and lack of physical activity such as exercise can cause 
diabetes mellitus type 2.

METHOD

The research design used was case control. In this 
study	 the	 researchers	 differentiated	 into	 2	 ie	 the	 case	
group was all patients diagnosed with diabetes type 
2	 (n	=	35)	 and	 the	 control	group	was	 a	patient	he	did	

not	diagnoisis	as	patients	with	type	2	diabetes	(n	=	35).	
Sampling technique for case group with total population 
and for sampling control using accident sampling. In 
this research the researcher is assisted by 1 nurse who 
served in polyclinic disease in dr. Doris Sylvanus to 
assist researchers in explaining the research objectives 
and participation of respondents in this study. The data 
were collected by interviewing the variables of age, sex, 
education, family history, diet, and physical activity. 
BMI variable premises measure height and weight. The 
pressure and resistance variables of diabetes mellitus 
type 2 were obtained from the medical record.

The inclusion criteria of the case groups were: DM 
type 2 patients who had been examined in the polyclinic 
of	internal	medicine	(medical	record)	based	on	doctor’s	
diagnosis	in	RSUD	Doris	Sylvanus;	age	≥45	years;	able	
to	 communicate	well;	willing	 to	 be	 a	 respondent.	The	
inclusion	criteria	for	the	control	group	were	in-patients	
with	undiagnosed	type	2	diabetes;	age	≥45	years;	able	to	
communicate	well;	willing	to	be	a	respondent.

Data analysis in this study used 3 stages: univariate 
analysis, bivariate analysis using chi square and 
multivariate analysis using logistic regression.

RESULTS AND DISCUSSIONS

Respondents in the case and control group had similar 
characteristics, including: age, sex, education, BMI, 
eating pattern, blood pressure and family history, physical 
activity (table 1). There are only two variables that are 
significantly	associated	with	diabetes:	eating	pattern	and	
physical activity. Respondents who do not eat well in the 
diabetes group more three times bigger than control group 
(p	=	0,016,	OR	=	3,33).	Respondents	 in	diabetes	group	
with	less	activity	have	five	times	more	risk	diabetes	than	
in	the	control	group	(p	=	0.006,	OR	=	5.16).

Table 1: Distribution of age, sex, education, BMI, 
eating pattern, blood pressure, family history, 

physical activity in case group (Type 2 DM) and 
control group (non-diabetic)

No. Variabel
Case Control

P 
n % n %

1. Age
0,806≥	60	Years 13 37,1 14 40,0

45-59	Years 22 62,9 21 60,0
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2. Sex
1,00Female 19 54,3 19 54,3

Male 16 45,7 16 45,7
3. Education

0,629Low 14 40,0 16 45,7
High 21 60,0 19 54,3

4. BMI
0,811Obesity 16 45,7 17 48,6

Not	Obesity 19 54,3 18 51,4
5. Eating Pattern

0,016Not	good 20 57,1 10 28,6
Good 15 42,9 25 71,4

6. Blood Pressure
0,473abnormal 20 57,1 17 48,6

Normal 15 42,9 18 51,4
7. Family History

0,621Derivative 21 60,0 23 65,7
Underivative 14 40,0 12 34,3

8. Physical Activity

0,006Less Exercise 14 40,0 4 11,4
Moderate 
Exercise 21 60,0 31 88,6

Relation of age with Type 2 DM: The age proportion of 
respondents in this study showed that from 35 respondents 
case	 group	 (diabetes	mellitus	 type2	 patients)	 aged	 45-59	
years	there	are	22	people	(62.9%)	rest	aged	≥60	years.	Based	
WHO	 data	 on	 diabetes	 country	 profile	 for	 Indonesia	 the 
prevalence of diabetes was higher in older age groups2,5. 
Person	(≥45	years	old)	has	an	increased	risk	of	developing	
DM and glucose intolerance caused by degenerative factors 
that decrease body function14. Diabetes mellitus was the 
second	 leading	 cause	 of	 death	 in	 the	 45-54	 age	 group	 in	
urban	areas	(14.7%)	and	the	six	times	higher	in	rural	areas	
(5.8%)15. Diabetes often appears after a person has entered 
this	prone	age,	 especially	 after	 the	 age	of	45	years.	Data	
from Riskesdas 2013 also showed a correlation between the 
increased age and the incidence of diabetes mellitus4.

The results of this study is relatively the same as 
that proposed by the International Diabetes Federation 
(IDF),	for	90-95%	of	people	with	diabetes	type	2	usually	
aged	more	than	40	years.	There	is	a	relationship	between	
age and the incidence of DM16.

Respondents	of	case	group	that	is	suffer	of	DM	Type	
2	aged	≥60	years	of	proportion	is	smaller	than	the	age	of	

45-59	years.	This	is	because	the	number	of	patients	with	
diabetes type 2 aged not more than 60 years.

Relation of gender with DM Type 2: Malehas a risk of 
diabetes increases faster. Scientists from the University 
of Glasgow, Scotland revealed it after observing 51,920 
men	 and	 43,137	women.	All	 are	 people	with	 diabetes	
type 2 and generally have a body mass index (BMI) 
above the limit of overweight or obesity. Men exposed 
to diabetes on BMI averaged 31.83 kg / m2 while new 
women experienced it in BMI 33.69 kg / m2. This risk 
difference	 was	 influenced	 by	 body	 fat	 distribution.	
In men, fat accumulation is concentrated around the 
abdomen, which triggers central obesity risking more 
metabolic disorders 9,10.	The	proportion	of	respondents’	
gender in this study were female respondents in both 
case	and	control	group,	19	(54,3%)	responder	same	as	
male respondent both case and control were equal to 16 
(45,7%)	respondent.

This	 is	 different	 from	 some	 previous	 research	
because the results of this study men and women have 
not	 too	much	different	 in	 the	case	 there	are	19	 female	
respondents and 16 male respondents. Although the 
patients	at	Doris	Sylvanus	Hospital	of	Palangka	Rayadi	
were dominated by female patients, the sex were not 
significantly	 related	 to	 the	occurrence	of	diabetes	 type	
2. However, the results of Awad research (2013) in 
Endocrine	Polyclinic	RSU	Prof.Dr.R.D.Kandou	Manado	
prove that patientsdiabetes type 2 are women17. This may 
explain the fact that women are more sensitive to insulin 
than men. The function of the hormone insulin produced 
by a group of pancreatic beta cells that play a role in the 
metabolism	of	glucose	for	the	body’s	cells.	When	the	fat	
content in the blood increases due to dietary factors that 
contain cholesterol, then the hormone insulin is more 
widely used to burn fat. As a result the body lacks the 
hormone insulin to facilitate the metabolism of sugar in 
the blood. Thus any person with sex of both men and 
women have the same risk of exposure to DM if the diet 
is not good.

Relation of education with DM Type 2: This study 
showed that from 30 respondents with low education 
there	were	 14	 (40,0%)	 respondents	 in	 case	 group	 and	
16	 (45,7%)	 respondents	 in	 control	 group.	 Statistically	
the	difference	in	proportions	is	40.0%	and	45.7%	is	not	
significant,	 corresponding	 to	 the	 p	 value	 of	 0.629	 (p>	
0.05). There is no relationship between the level of 
education with the incidence of diabetes mellitus type 2 
in	RSUD	Doris	Sylvanus	Kota	Palangka	Raya.
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This	is	clearly	different	from	the	research	conducted	
by Fatmawati (2010)18 that people with high school 
and college education (SMA) are at higher risk of 
diabetes than people with primary and junior secondary 
education	 (p	 =	 0.002,	 OR	 =	 0.325).	 This	 can	 happen	
because increasing levels of education, a person more 
interesting to accept himself as a sick person when he or 
she experiences certain symptoms than a more primitive 
group of people and thus seen from a study in control 
case of 21 respondents with higher education is seen 
more likely to check himself to the hospital. They are 
also reported to be quicker to seek medical help than 
people with lower social status. Lower educational level 
is a predictor of incident type 2 diabetes19.

Relation of BMI with DM Type 2: Obesity is a major 
risk factor for diabetes mellitus type 2 and also causes 
sleep disorders such as obstructive sleep apnea (OSA), 
studies of the last few decades suggest an independent 
relationship between the two20. The proportion of 
respondents	who	are	obese	and	not	obese	is	very	different.	
This is also seen from the calculation of body mass index 
(BMI) in this study that the proportion of respondents 
who	 most	 often	 exist	 at	 normal	 weight	 (18.5-22,9)	
(41.4%).	The	 proportion	 of	 respondents	 in	 obestration	
I	(25.0-29,9)	was	also	quite	high,	from	70	respondents	
there	were	28	(40%).	This	can	happen	because	the	higher	
ofincome	lever	a	person,	the	level	of	food	consumption	
is less attention, so tend to experienceobobitas. The more 
fat tissues, body tissues and muscles will become more 
resistant to insulin resistance, especially when body 
fat or overweight accumulates in the central obesity. 
This fat will block the work of insulin so that glucose 
can not be transported into cells and accumulate in the 
bloodstream. Body fat tend to store more body fat and 
unburned	fat,	there	is	a	deficiency	of	insulin	hormone	for	
carbohydrate burning, so more likely to happen diabetes 
mellitus type 2.

In general, this study showed that from 33 obese 
respondents	 there	 were	 16	 (45,7%)	 respondents	 in	 case	
group	 and	 17	 (48,6%)	 in	 control	 group.	 Statistically	 the	
difference	 of	 the	 proportion	 is	 45.7%	 and	 48.6%	 is	 not	
significant,	 according	 to	 the	 p	 value	 of	 0.811	 (p>	 0.05).	
There	 is	 no	 significant	 relationship	 between	 obesity	
(obesity) with the incidence of DM type 2 in RSUD Doris 
Sylvanus	Kota	Palangka	Raya.

This	 is	 different	 from	 the	 research	 conducted	 by	
Fatmawati (2010)18 that obesity 3.3 times the risk of the 

incidence of diabetes mellitus type 2. This can happen 
because of income level of a person, the level of food 
consumption is less attention, so tend to experience 
theobesitas and also because of the high their income is 
not paying attention when body fat or overweight is a very 
dangerous problem for themselves. Body mass index has 
a strong relationship to diabetes and insulin resistance. In 
obese	individuals,	the	amount	of	nonesterified	fatty	acids,	
glycerol,	 hormones,	 cytokines,	 proinflammatory	markers,	
and other substances that are involved in the development 
of insulin resistance, is increased21.

Relation of eating pattern with DM Type 2: Diet has a 
major	role	in	influencing	of	diabetes	mellitus.	Moreover,	
diet is also very closely related with lifestyle. The diet 
in the cities has shifted from the traditional diet that 
contains	 lots	of	fiber,	vitamins	and	minerals,	 to	an	all-
round, modern diet, with the composition of foods that 
contain	too	much	protein,	fat,	sugar,	and	little	fiber.	The	
composition	of	food,	especially	in	the	ready-to-eat	foods	
of late is very popular12,13.

The	 respondents’	 diet	 in	 this	 study	 varied	 greatly	
when viewed from the source of daily intake of 
carbohydrates, proteins and fats. Source of carbohydrate 
most respondents per day is rice, ie as many as 38 
(54.3%)	of	 respondents	 consume	 rice	3	 times	per	day.	
The source of animal protein of respondents per day 
is	 fish	 (29,4%)	 consume	fish	 3	 times	 per	 day.	 For	 the	
source	of	fat	intake	per	day	is	palm	oil	is	41	(58.6%)	of	
respondents use palm oil 2 times per day.

Meanwhile, for the source of intake per week is not 
much	different	 from	 the	 source	of	 intake	per	day.	The	
highest source is animal protein of respondents was 53 
fish	(75.7%)	and	skinless	chicken	(42%),	while	vegetable	
protein	was	57	(81.4%)	and	55	(78.6%).	For	the	source	
of fat intake of the week, respondents mostly used palm 
oil	57	(81,4%),	and	all	 respondents	 in	 this	research	no	
one use margarinedan butter. Because the selection of 
foods containing canincreases fatis the risk of diabetes 
or diabetes mellitus caused by hormone imbalance 
in the body. In consuming sweet foods and the use of 
sugar in the diet is actually allowed if the portion is not 
excessive	 for	 diabetics	 and	 non-diabetics.	 Foods	 with	
simple carbohydrates will tend to cause a spike in blood 
sugar levels so excessive consumption of carbohydrates 
should be avoided, especially carbohydrates in rice and 
white bread. In simple carbohydrates will be more likely 
to increase the release of sugar into the bloodstream. 
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The release of sugar into the blood will then stimulate 
the release of insulin by pancreatic beta cells this can 
stabilize	 blood	 sugar	 levels.	However,	 if	 the	 intake	 of	
carbohydrates increases then the release of sugar into 
the bloodstream will continue to rise. As a result, insulin 
secretion will continue to occur so that the increased 
risk of damage to beta cells of the pancreas (pancreatic 
beta cell fatigue index increased). In this kind of 
damage we should be able to prevent by consuming low 
carbohydrates or start consuming brown rice, black rice 
and wheat instead of rice and bread.

In this study, it was found that from 30 respondents 
with bad diet there were 20 (57.1%) respondents in case 
group and 10 (28,6%) in control group. Statistically 
there	 is	 significant	 correlation	 proportion	 not	 good	 in	
case 57,1% and proportion not good at control 28,6% 
hence,	difference	of	proportion	 is	28,5%	significant	 so	
that show there is relation between diet with incidence of 
DM type 2. Value OR indicated that people with poor diet 
had	a	3.33-fold	risk	of	type	2	DM	incidence	compared	
to	a	non-DM	type	2	diet	(control	case)	at	Doris	Sylvanus	
Hospital	Kota	PalangkaRaya	(p	=	0.016	<0.05)	(CI95%	
=	1,235-8,997).	An	obese	individual	should	either	diet	or	
control his diet to reduce caloric intake until his weight 
drops to an ideal level. A moderate decrease in calories 
(500-1000	kcal	/	day)	will	result	in	slow	but	progressive	
weight	loss	(0.5-1	kg	/	wk).	Weight	loss	of	2.5-7	kg	will	
improve blood glucose levels 22,23,24. This is in line with 
the	research	conducted	by	Sudaryanto	et	al.	(2014)25 that 
respondents with poor diet have 10 times more risk of 
developing type 2 diabetes mellitus. Sumangkut et al., 
(2013)26 also indicates the association between diet and 
the incidence of type 2 diabetes mellitus.

Relation of blood pressure with DM Type 2: Increased 
blood pressure on hypertension is closely related to 
improper storage of salt and water, or increased pressure 
from the body on peripheral blood vessel circulation 
(Fatimah, 2015)27.The estimated prevalence of 
hypertension in adults with diabetes is 20–60%, which is 
1.5–3	times	higher	than	that	in	age-matched	individuals	
without diabetes28.

The proportion of respondents in this study found 
that of 37 respondents with abnormal blood pressure 
there were 20 (57.1%) respondents in the case group 
and	 17	 (48.6%)	 in	 the	 control	 group.	 Statistically	 the	
difference	of	the	proportion	is	57.1%	and	48.6%	is	not	
significant,	according	to	the	p	value	of	0.473	(p>	0.05).	

Thus,	there	is	no	significant	relationship	between	blood	
pressure with the incidence of type 2 diabetes in RSUD 
Doris	Sylvanus	Kota	Palangka	Raya.

Relation of family history with DM Type 2: A person 
with diabetes mellitus is suspected of having the diabetes 
gene. It is suspected that the diabetic talent is a recessive 
gene.	Only	 people	who	bersifathomozigotdengan	 such	
recessive genes who have diabetes mellitus (Fatimah, 
2015)27. Genetic factors are an important factor in 
Diabetes	Mellitus	which	can	affect	beta	cells	and	alter	
its	 ability	 to	 recognize	 and	 spread	 insulin	 secretory	
excitatory cells. This increases the susceptibility of 
these individuals to environmental factors that alter 
the integrity and function of pancreatic beta cells. 
The	proportion	of	 respondents	 indicates	 that	of	 the	44	
respondents who had a family history of DM, there 
were 21 (60.0%) respondents in the case group and 23 
(65.7%)	in	the	control	group.	Statistically,	the	difference	
of	 60,0%	and	65,7%	 is	 not	 significant,	 according	 to	 p	
value	 0,621	 (p>	 0,05).	 Thus,	 there	 is	 no	 significant	
relationship between family history with the incidence 
of type 2 diabetes mellitus in dr. Doris Sylvanus Kota 
Palangka	Raya.

This	 study	 was	 different	 from	 the	 research	 of	
Wicaksono (2011)29 which stated on 30 patients in 
Internal	 Medicine	 Polyclinic	 Dr.	 Kariadi	 Semarang,	
where	the	family	history	of	DM	is	a	significant	factor	of	
DM	Type	2	which	has	a	statistical	significance	and	has	
an	effect	on	 the	 incidence	of	DM	Type	2	by	75%	 that	
people	with	a	family	history	of	DM	42.3	times	are	more	
at	risk	of	DM.	Sudaryanto	et	al.	(2014)25 also proves that 
people who have a family history of DM 25 times more 
likely to develop DM than people who do not have a 
history of DM. It can be caused of lack of information 
or respondent knowledge also related to diabetes history 
owned her parents

Relation of physical activity with DM Type 2: Disease 
DM is also related with physical activity of a person. 
Increased weight and lack of physical activity caused 
of insulin resistance. Regular physical exercise can 
improve blood vessel quality and improve all aspects of 
metabolism, including increasing insulin sensitivity and 
improving glucose tolerance17. According to research 
conducted in China some time ago, if a person in his 
life less exercise or moderate exercise, the reserves of 
glycogen or fat will remain stored in the body, this is 
what triggers the occurrence of various degenerative 
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diseases such as diabetes mellitus type 225. The pattern of 
life may be a big risk factor as a factor that exacerbates 
the condition ofdiabetes mellitus type 2. Such behaviors 
include excessive body mass index and lack of physical 
activity.	Physical	activity	converts	glucose	 into	energy	
so	 that	 blood	 sugar	 levels	 can	 be	 controlled.	 Physical	
activity leads to increased insulin so that blood sugar 
levels	 will	 decrease.	 People	 who	 less	 exercise,	 food	
substances of the body will not burned but dumped 
in the body as fat and sugar. The longer the insulin 
becomes	less	effective	in	changing	glucose,	then	insulin	
resistance occurs

In this study, it was shown that from 18 respondents 
who	did	not	perform	sports	activity	there	were	14	(40,0%)	
in	case	group	and	4	(11,4%)	in	control	group.	Statistically,	
there	 was	 a	 significant	 correlation	 of	 non-exercise	
proportion	in	case	of	40.0%	and	non-exercise	proportion	
in	 control	 11,4%	 hence	 difference	 of	 proportion	 was	
28,6%	significant	so	that	show	there	is	relation	between	
physical activity with diabetes mellitus type 2 OR showed 
that people who did not exercise activity in the case had 
a risk of 5.16 times against the incidence of diabetes 
mellitus type 2 than people who did not do sports activities 
that are not DM type 2 (control cases) in RSUD dr. Doris 
Sylvanus	Kota	Palangka	Raya	(p	=	0,006	<0,05),	(CI95%	
=	1,493-17,883).	This	research	is	in	line	with	the	research	
conducted by Fatmawati (2010), there is a relationship 
between sports activity with the incidence of diabetes 
mellitus	type	2	(OR	=	0.391;	p	=	0.005)	.Because	if	we	
do less physical activity then consumed sugar will also be 
more used , consequently the prevalence of elevated blood 
sugar levels will also be the higher the lack of activity is 
one factor that contributes in causing insulin resistance in 
DM type 2.

Dominant variable influence of DM Type 2: The 
independent variable used as the candidate in this regresi 
logistic is the variable with value (p <0.25). The method 
used in this analysis is the stepwise	method.	The	 first	
modeling methosde there is no independent variable 
whose value (p> 0.05). from the eight independent 
variables have related with DM type 2 there are two 
variables have relation with thediabetes mellitus type 2 
patient	 in	dr.	Doris	Sylvanus	Palangka	Raya	 is	dietary	
variables and physical activity variables. However, 
the	two	most	influential	variables	on	the	occurrence	of	
diabetes mellitus type 2 are physical activity variables 
as	seen	from	OR	(5,244)	bigger	than	dietary	variables.	

This can be interpreted that the lack of physical activity 
has	a	chance	of	5,244	times	most	 to	 the	occurrence	of	
diabetes	mellitus	type	2	compared	with	non-DM	type	2	
(case control).

CONCLUSION

Characteristics of respondents who more risk 
diabetes	 mellitustype	 2	 are	 age	 45-59	 years,	 female,	
highh education, obese, hypertention and respondents 
who have a family history of DM.

This research has proved that dietary pattern and 
physical activity are associated variables to diabetes 
mellitus	type	2.	The	greatest	influence	for	DM	type	2	is	
physical activity.
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Relationship between Cadres Counseling about Diarrhea to 
Handling Child Diarrhea
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ABSTRACT

Diarrhea	is	the	second	leading	cause	of	death	in	children	under	five	years,	about	760,000	children	die	every	
year	from	diarrhea.	Most	people	who	die	of	diarrhea	are	actually	due	to	severe	dehydration	and	fluid	loss.	
The handling of diarrheal diseases in the community both in the management of cases and for prevention is 
well controlled, but the problem of diarrheal disease is still a relatively big problem. The purpose to analyze	
relationship counseling cadres of health about diarrhea to handling child diarrhea. This research used 
descriptive quantitative method with cross sectional approach. The sample were cadres which follow health 
counseling	to	handling	children	diarrhea	in	Public	Health	Centre	of	South	Purwokerto	that	 is	48	people.	
Sampling	technique	used	by	simple	random	sampling.	Data	analysis	using	Spearman’s	Rank	correlation. 
Media of counselling used audio visual and demonstration about diary management. Spearman’s	 Rank	
correlation	test	results	obtained	p	value	=	0.001	(<α	=	0.05)	which	means	H0 rejected and H1 accepted, so that 
there	is	a	relationship	between	health	counseling	cadres	and	handling	of	children	diarrhea	in	Public	Heath	
Centre	of	South	Purwokerto.	Cadres	who	 follow	counseling	well	able	 to	handle	diarrhea	children	better	
by	67%.	Handling	of	diarrhea	in	children	is	done	in	simple	non-pharmacotherapy. The counseling cadres 
about	diarrhea	effectively	to	handling	of	children	diarrhea	in	Public	Health	Centre	of	South	Purwokerto.	The	
importance for cadres health education program to the handling of diarrhea in children, so hopefully this 
program can be sustainable.
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INTRODUCTION

Diarrheal diseases are still a global problem with 
high degrees of morbidity and mortality in many 
countries, especially in developing countries. Indonesia 
is one of the developing countries with high incidence of 
diarrheal diseases due to high morbidity and mortality1. 
Endemic diarrheal disease also often appears as an 
outbreak (AOB) and followed by many victims. To 
overcome diarrhea diseases in the community both the 
management of the case and for the prevention is quite 

controlled. However, the problem of diarrheal disease is 
still a relatively big problem2.

Diarrheal disease is one of the causes of mortality 
and morbidity of children in the world. Diarrhea is 
the second leading cause of death in children under 
five	years,	about	760,000	children	die	every	year	from	
diarrhea. Most of them are caused by food and water 
sources contaminated with diarrhea. A total of 780 
million people have no access to drinking water and 2.5 
billion people have no sanitation. Infectious diarrhea 
is widespread throughout the developing world. Most 
people who die of diarrhea are actually due to severe 
dehydration	and	fluid	loss3.

Based on data from Basic Health Research in 
2013 there are 30775 cases of diarrhea. From these 
data indicate that diarrhea cases ranks seventh of the 
top 10 other diseases, while the incidence of diarrhea 
in Toddlers ranks second of 10 other diseases. Diarrhea 
was	 the	number	one	cause	of	death	 in	 infants	 (31.4%)	
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and toddlers (25.2%), whereas in all age groups it was 
the fourth cause of death (13.2%) 4.

In 2015 there are 18 times the outbreak of diarrhea 
with the number of people with 1213 people and the 
death	 of	 30	 people	 (2.47%).	 The	 mortality	 rate	 when	
outbreak of diarrhea is expected to be <1%. Based on 
the recapitulation of outbreaks of diarrhea from 2008 to 
2015, the 2008 mortality rate was still quite high (> 1%) 
of	2.94%,	except	in	2011	the	mortality	rate	at	AOB	was	
0.40%,	while	in	2015	the	number	death	of	diarrhea	when	
the	outbreak	even	increased	to	2.47%.	National	morbidity	
results from the Diarrhea Morbidity Survey of 2012 which 
amounted	to	214/	1.000	population.	So	it	is	estimated	that	
the	 number	 of	 diarrhea	 sufferers	 in	 health	 facilities	 as	
much	as	5,097,247	people,	while	the	number	of	diarrhea	
patients reported to be handled in health facilities as many 
as	4,017,861	people	or	74.33%.	The	data	is	still	below	the	
national	target	of	5.405.235	or	100%	5.

The proportion of cases of diarrhea in Central 
Java in 2015 amounted to 67.7 percent, decreased 
when	 compared	 to	 2014	 proportion	 of	 79.8	 percent.	
This suggests discovery and reporting still need to be 
improved. Cases found or treated in both government 
and	private	services	have	not	been	reported.	For	gender-
based cases between men and women more women, 
this is due to the fact that women are more likely to 
be associated with diarrheal risk factors, which are 
transmitted through oral vecal, particularly related to 
clean water, food serving and clean and healthy live 
behaviour (CHLB). The highest number of cases of 
diarrhea was Kebumen by 202.5 percent, while the 
district with the lowest discovery rate was Brebes 11.9 
percent. The number of cases of diarrhea in Banyumas 
Regency is in the order of 18, which is 67.8% 6,	24.

Case of Diarrhea in Banyumas District from year 
to year is still high compared with other cases of illness. 
The	 number	 of	 diarrhea	 of	 Banyumas	 District	 in	 2014	
is	 214/1000	 population,	while	 in	 2013	 it	 is	 21.55/1000	
population.	 Coverage	 The	 finding	 of	 Diarrhea	 case	 in	
2014	 is	 100%.	The	 number	 of	 diarrhea	 cases	 found	 in	
2015 amounted to 35006 cases, while the number of 
diarrhea cases handled amounted to 23728 cases (67.8) 21.

Based	 on	 research	 Suryati	 (2014),	 that	 there	 is	 a	
relationship between educations with the activeness 
of posyandu cadres in the prevention of childhood 
diarrhea8.	 In	 line	 with	 Agustina’s	 (2012)	 research,	 it	
is conveyed that there is a relationship between health 
counseling about prevention of diarrhea in infants with 
mother attitude in prevention of diarrhea9.

Diarrhea	case	data	at	Puskesmas	Purwokerto	Selatan	
in	2015	amounted	to	1174	cases.	Based	on	preliminary	
study	 conducted	 on	 07	November	 2016	 at	 Puskesmas	
Working	 Area	 of	 		Purwokerto	 Selatan	 that	 case	 of	
diarrhea	that	happened	to	children	under	five	from	July	
2016	until	October	2016	counted	90	people	under	five.	
On	average	per	month	as	many	as	23	people	under	five	
suffering	from	diarrhea.

The purpose of this research is to know the 
relationship of health counseling about diarrhea to the 
handling of diarrhea in children in society.

METHOD

The type of research used in this research is 
quantitative with analytic design using cross sectional 
approach.	Analyzed	to	find	out	the	relationship	of	health	
counseling about diarrhea about the handling of diarrhea 
in children. The samples examined were some of the 
cadres who followed the counseling of diarrhea handling 
in	 the	 children	 at	 Puskesmas	 Purwokerto	 Selatan	 in	
November	 2016.	 Number	 of	 respondents	 48	 cadres.	
The sampling technique used in this study is by Simple 
Random Sampling of the total population of 265 cadres.

RESULTS

 1. Univarible Analitic
 1.1 Characteristic of Respondents

Table 1: Characteristic of Respondents

Variable Frequensi  
(n = 48) Percentage (%)

Age (year)
< 25 2 4,2

25–35 16 33,3
> 35 30 62,5

Education
Low 21 43,8

Middle 24 50,0
High 3 6,3

Occupation
Goverment 2 4,2
Housewife 45 93,8

Non	government 1 2,1

Source:	Primer	data
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	 	Based	 on	 table-1	 can	 be	 explained	 that	most	
respondents aged over 35 years as many as 
30 people (62.5%), high school education as 
many	as	24	people	(50%),	and	employment	as	
housewife	as	many	as	45	people	(93.8%).

 1.2. Health Counseling for Caders and Handling 
Diarrhea

Table 2: Health Counseling for Caders and 
Handling Diarrhea

Variable Frequensi  
(n = 48)

Percentage 
(%)

Health counseling
Less 6 12,5
Good 42 87,5

Handling diare
Less 20 41,7
Good 28 58,3

	 	Based	 on	 table-2	 can	 be	 explained	 that	most	
respondents assess health counseling cadres in 
good	category	as	much	as	42	people	(87.5%).	
Most of the respondents in the handling of 
diarrhea in children in the good category as 
many as 28 people (58.3%).

 2. Related Health Counseling Caders with 
Handling Diarrhea for Children

Table 3: Related Health Counseling Caders with 
Handling Diarrhea for Children

Counseling
Handling Diare

Total p-value
Less Good

f % f % f %
0,001Less 6 100,0 0 0,0 6 100,0

Good 14 33,3 28 66,7 42 100,0

Source:	Primer	data

Based	on	table-3	it	can	be	explained	that	all	health	
counseling cadre in the category enough with the 
handling of diarrhea in the category enough as much 
as 6 people (100%), and there is no health education 
cadre in the category enough with diarrhea treatment 
in good category. Counseling of health cadre in good 
category	with	diarrhea	treatment	in	category	enough	14	
people (33.3%), and health counseling of cadres in good 
category with diarrhea treatment in good category as 

many	as	28	people	(66.7%).	Spearman’s	rank	correlation	
test	results	obtained	p-value	=	0.001	(<α	=	0.05).

DISCUSS

 1. Characteristic Respondents
 1.1. Age: Age range of respondents in this study is 

a productive age in which work productivity 
can	be	done	optimally.	A	person’s	age	affects	
a	 person’s	 capability	 and	 mindset	 on	 the	
information provided. Increasing age, the 
ability to catch and the mindset of a person 
growing10, 27.

  Capture power is the ability of a person to 
receive information given to him. Capture 
power is related to the maturity of the body 
functions both the senses and the brain and the 
health of a person. Someone at the age of 30 
years must have passed the growth stage of 
body functions. Age 30 is also a productive age 
in which work productivity can be performed 
optimally and health complaints are rarely 
disclosed. Maturity of body function, health 
and	 optimal	 productivity	 will	 influence	 the	
entry of better information, thereby increasing 
one’s	knowledge22.

	 	The	 result	 of	 Agustina’s	 research,	 about	 the	
relationship of health counseling about prevention 
of	 diarrhea	 in	under	fives	with	mother	 attitude	
in	prevention	of	diarrhea	in	children	under	five	
years	found	that	most	of	them	are	31-40	years	old	
as	many	as	18	respondents	(44%)	9. In line with 
Nugraha’s,	study	on	the	relationship	of	mother’s	
behavior in the prevention of diarrhea with the 
incidence	 of	 diarrhea	 in	 under-five	 children	 at	
Puskesmas	 Kalikajar	 I,	 Wonosobo	 District,	 it	
was	found	that	the	respondent’s	age	was	mostly	
41-45	years	old11.

  According Maulana, with increasing age 
also increased the experience that has been 
experienced by someone12. Someone by the 
age of 30 must have gone through a short life 
journey, on the way to life experience and more 
communicating with others. The experience and 
information that is quite a lot at age increasingly 
shapes	one’s	attitude	towards	a	thing.

  Adisasmito, states that maternal age is not a 
factor	that	affects	the	incidence	of	diarrhea	in	
infants13. Young age and old age of a mother do 
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not	affect	the	occurrence	of	diarrhea.	Maternal	
age does not contribute to the occurrence 
of diarrhea, while those who contribute are 
knowledge, behavior and maternal hygiene.

 1.2. Education: Most	 of	 the	 middle-level	 formal	
education is high school. In general, education is 
defined	as	any	effort	planned	to	influence	other	
people, individuals, groups, or communities so 
that they, do what is expected by the educator10.

  The higher the education of a person, the 
easier it is to receive information, the more the 
knowledge that the less educational will inhibit 
the	 development	 of	 one’s	 attitude	 toward	 the	
newly introduced values14. That information 
obtained from both formal and non formal 
education can provide immediate impact to 
produce changes or increase knowledge15.

	 	A	 person’s	 level	 of	 education	 will	 have	 an	
effect	on	responding	to	something	that	comes	
from outside. An educated person will provide 
a rational response to the information coming 
and think about the extent to which they might 
gain the idea.

  Suryati research, about factors related to the 
activeness of posyandu cadres in the prevention 
of diarrhea in infants found that most posyandu 
cadres	 have	 high	 school	 education	 and	 PT	
as	 much	 as	 64.4%	 8. Education is anything 
consciously undertaken to nurture personality, 
developing a lifelong, physical and spiritual 
capability that lasts a lifetime within and out of 
school16.

	 	The	 development	 of	 education	 can	 affect	 a	
person as well as the behavior of a person will 
the pattern of life, especially in motivating the 
attitude of participating in the development of 
health, generally the higher the education of a 
person will be more easily receive information 
so that more patterns owned17.

 1.3. Occupation: The result showed that the 
respondent’s	 job	 as	 big	 was	 housewife.	
Respondents work as housewives who daily 
take	care	of	household	affairs,	so	rarely	have	the	
availability of time to follow health counseling 
activities. Lack of health education, resulting 
in limited insight or knowledge, causing wrong 
perception so that mother to be negative to 
prevention of diarrhea in toddler.

	 	The	 result	 of	 Agustina’s	 research,	 about	
the relationship of health counseling about 
prevention	 of	 diarrhea	 in	 children	 under	 five	
with mother attitude in prevention of diarrhea 
in infants found that most work as housewife 
counted	26	respondents	(64%)	9.

 2. Health Counseling Caders: Respondents who 
evaluated cadre health counseling about handling 
simple diarrhea in good category were 87.5%. 
This shows that the willingness to learn great 
from the respondents. Information obtained from 
counseling, processed by a person to generate 
knowledge. The more often people are exposed to 
information, the more their knowledge.

  In accordance with the opinion expressed by 
Maulana, that information is also a form of 
attitude. Information is accepted as an object of 
a pleasant attitude or not, if fun then it will be 
believed and eventually there will be a push to 
do it12. Increasing the use of health cadres can be 
done through training, support, and supervision of 
health cadres.

  The high number of drop outs of health cadres 
can	 be	 influenced	 by	 elements	 of	 leadership	
and management, such as funding sources and 
sustainability, community ownership, and selection 
mechanisms.	 The	 degree	 of	 effectiveness	 of	
healthcare kader programs varies, depending on the 
specific	definition	of	the	impact	form	and	when.	The	
health cadre program with considerable success is in 
the	field	of	maternal	and	child	health	18.

 3. Handling Diarrhea for Children: Respondents 
who can handle diarrhea in children with good 
category as much as 58.3%, other respondents less 
good. This indicates that most of the respondents 
have implemented the treatment of diarrhea in 
children well. This condition shows increasingly 
get health education about about diarrhea, hence 
the better also way of handling diarrhea in child.

  Health counseling is an educational activity 
conducted by spreading the message, instilling 
confidence,	 so	 that	 people	 not	 only	 aware,	
know and understand, but also willing and able 
to do a suggestion that has to do with health. 
Health	counseling	can	influence	knowledge	while	
knowledge	 can	 influence	 attitude	 and	 behavior	
according	 to	K-A-P	 theory	 (knowledge-attitude-
practice) 9.
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	 	Where	 new	behaviors	 can	materialize	 following	
the stages of knowledge, attitude, and practice. 
In	 day-to-day	 practice	may	 happen	 otherwise,	 a	
person behaves positively, although his knowledge 
and attitude are still negative 10, 28.

	 	The	 result	 of	 Agustina’s	 research,	 about	 the	
relationship of health counseling about prevention 
of	 diarrhea	 in	 children	 under	 five	 with	 mother	
attitude in prevention of diarrhea in children under 
five	stated	that	health	counseling	about	diarrhea	in	
under	fives	 is	 the	first	 step	of	 increasing	 insight	
or knowledge of someone who can form attitude 
in handling diarrhea9. With frequent health 
counseling interesting and easy to understand can 
increase the knowledge of good mothers about 
handling prevention of diarrhea in infants will be 
responded positively by the mother at least from 
his	 attitude	 first	 before	 realized	 in	 the	 form	 of	
behavior (practice).

  Rarely held health counseling, mother knowledge 
about	handling	of	diarrhea	in	under	five	is	also	less	
then most also have negative attitude in handling 
diarrhea. Thus the more frequently held health 
counseling about prevention of diarrhea then have 
a role in determining better knowledge and in 
determining an increasingly positive attitude in 
the handling of prevention of diarrhea in infants.

	 4.	Related Health Counseling Caders with 
Handling Diarrhea for Children: All cadres 
with poor health assessment of cadre counseling, 
can not handle diarrhea well. Health education 
cadre in good category with diarrhea handling 
in	good	category	as	much	as	66.7%.	Spearman’s	
Rank	 correlation	 test	 results	 obtained	 p-value	 =	
0.001	(<α	=	0.05)	which	means	H0	rejected	and	
H1 accepted, so it can be stated that there is a 
relationship between health counseling cadres 
and	handling	of	diarrhea	in	children	in	Puskesmas	
Area	Working	Purwokerto	Selatan.

  The existence of relationship between health 
education of cadre and handling of diarrhea in 
children according to the theory proposed by 
Notoatmodjo,	that	promotion	or	health	education	
through counseling is essentially an activity or an 
effort	to	convey	health	message	to	society,	group	
or individual10. In the hope that with the message, 
people, groups or individuals can gain knowledge 
about better health.

  Health promotion is a comprehensive program of 
community behavior change, within the context of 
the	community.	Not	only	behavioral	changes	(within	
people), but also changes in the environment. 
Behavioral change without environmental change 
followed	 will	 not	 be	 effective,	 the	 behavior	 will	
not last long. Therefore, health promotion is not 
just change behavior but also seek to change 
environment, system, and so on 10.

	 	The	 result	 of	 Agustina’s	 research,	 about	 health	
counseling relationship about prevention of 
diarrhea	 in	 under	 fives	 with	 mother	 attitude	 in	
prevention	 of	 diarrhea	 in	 under	 fives	 is	 found	
that there is health counseling about prevention 
of diarrhea in balita with mother attitude in 
prevention	of	diarrhea	in	underfive	at	health	center	
of	Kandangan	in	2010	(p-value=	0.031).	The	more	
active or ever get health counseling the more 
positive attitude of the respondent, on the contrary 
more inactive or never get health education more 
negative	attitude	(r-count=	+	0.322) 9.

  The role of health cadres can be increased so that it 
can be a source of messages that are believed and 
deemed	capable	of	providing	information.	Efforts	
that can be done, among others, by training health 
cadres and routine coaching so that the cadres can 
become a reliable health instructor.

  The cadres have a noble duty. Cader is expected to 
play a role as a provider of health information to 
the	 community,	 community	mobilization	 to	 carry	
out health messages such as visiting posyandu and 
implementing clean and healthy life. Besides, the 
cadre	can	also	act	as	the	first	to	find	out	if	there	are	
health problems in the area and immediately report 
to local health personnel. Cader is a liaison between 
the community and health personnel because the 
cadres are always in the midst of society5,23.

	 	In	 line	with	Utami’s,	 study	 on	 the	 effectiveness	
of individual verbal approaches by health 
cadres in improving early detection knowledge 
of diarrheal diseases in infants it is found that 
individual verbal approaches by health cadres 
are	 more	 effective	 in	 improving	 knowledge	 of	
early detection of diarrheal diseases in infants. 
This approach is chosen so that the delivery of 
materials and the implementation of the practice 
can	work	effectively19.
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  Based on the research of Solikhah, et al, 
obtained the need for implementation of cadre 
training on simple handling in cases of diarrhea, 
respiratory infections, and nutrient males20. 
Health education is a learning process to develop 
the correct understanding and positive attitude 
of the individual or group on health so that the 
concerned can apply a healthy way of life as part 
of the way of life everyday. One of the extension 
methods that can be given is the lecture method 
in small groups. Lectures are a way of explaining 
and explaining an idea, understanding, or message 
orally to a target group so as to obtain information 
about health10, 26.

CONCLUSIONS

Most of the respondents were over 35 years old, the 
majority of them were high school, and the majority did 
not work (housewife). Respondents most of the cadre 
health education assessment in the good category as 
much as 82%, as a form of high spirit. Respondents 
handled diarrhea in children in good category as much 
as 58.3%. There is a relationship of health counseling 
and	cadre	handling	of	diarrhea	in	children	at	Puskesmas	
Working	Area	of	Purwokerto	Selatan	(p-value	=	0,001).	
The results of this study can be useful as information and 
knowledge about the importance of health counseling 
to handle diarrhea that occurs in children. Community 
Health Center continue the diarrhea extension counseling 
program to all cadres, so it can be improved as early 
detection	of	case	finding.	The	results	of	 this	study	can	
be useful as a reference for researchers who want to 
conduct further research on diarrhea, especially in terms 
of health counseling conducted by health cadres.
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ABSTRACT

The	level	food	safety	of	school	(PJAS)	and	the	low	level	of	clean	and	healthy	life	style	(PHBS)	implementation	
in schools is a serious problem that needs more attention. Elementary school students are the largest group at 
risk	of	exposure	to	food	and	water	contamination	diseases.	This	study	aims	to	determine	the	effect	of	health	
education	on	PJAS	and	PHBS	on	the	knowledge	and	attitude	of	students	of	grade	V	in	SDN	001	Sungai	
Kunjang.	The	 research	method	used	Pre	Experimental	with	 the	design	of	One	Group	Pre-Post	Test	 and	
interventions are provided through health education. The population in the study were all students of grade 
V with a total sample of 121 people taken use the purposive sampling method, with kriterian inclusions 
are students who are will be to follow the researched and present the researched conducted. Technique 
of collecting data using interview method and using research instrument in the form of questionnaire and 
data taken within one day. The results showed that respondents who are knowledgeable before the health 
education 12% and after was 56%. Respondents who had good attitude before the health education 92% and 
after	was	95%.	The	result	of	statistical	analysis	with	wilcoxon	signed	rank	test	showed	significant	influence	
with	p-value	=	0,000.	Provision	of	health	education	was	proved	to	significantly	influence	the	knowledge	and	
attitude	about	PJAS	and	PHBS	on	students	of	grade	V	SDN	001	Sungai	Kunjang,	Samarinda.
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INTRODUCTION

School age children is an investment in the future 
of a nation, because they are the next generation of this 
nation-building.	The	 nation’s	 quality	 is	 determined	 by	
the quality of the kids at this point. Age group children 
in	 Indonesia	 are	 big	 enough	 that	 is	 34%	 of	 the	 total	
population of Indonesia and consists of a group of 
elementary school age children by 5%.(1)

Time	 primary	 school	 children	 7-12	 years	 of	 age	
is that is the golden age for instilling the values of 
clean	 living	 and	 healthy	 behaviors	 (PHBS)	 in	 order	
to support healthy behaviors through health degrees 
early	 on.	 However,	 children	 often	 become	 the	 high-
risk groups against certain diseases. One of the reasons 

that is administering the nutrition and food intake while 
growing hibiscus children not done perfectly. As the 
use of dangerous substances, the lack of hygiene in the 
process of management of individual foods, not paying 
attention	to	the	environment	and	also	do	not	reflect	the	
efforts	of	clean	living	and	healthy	behavior.	Phatogenic	
bacterial transmit disease in food by 80%.(2)

The	outbreak	of	food	poisoned	according	to	BPOM	
RI indicated that 30% of food poisoned incidents occur 
in educational institutions and of those 89% events 
happening in the elementary school (SD/MI).(3) The 
problem of the school cafeteria that has yet to apply the 
principles of Hygiene and behavior students who do not 
know about the behavior of living clean and healthy can 
also	cause	undesirable	health	effects.	Based	on	data	from	
the	 profile	 of	 East	 Kalimantan	 Health	 Office	 the	 year	
2016,	 that	 diarrhea	 sufferers	 in	 Samarinda	 of	 58%.(4)	

This to be vigilance regarding early threat of infections 
and cases of poisoning are transmitted through food 
especially on traditional school children. The condition 
must be anticipated by increasing healthy life patterns 
via	safe	PJAS	and	PHBS.
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Lestari’s	et	al.	research	(2015)	in	Madrasah	Gonilan	
Surakarta	showed	there	is	 the	influence	of	education	on	
healthy snacks to knowledge of students.(5)	Kurniatilah’s	
research	 (2017)	 showed	 on	 SDN	 Taman	 kota	 Serang	
showed	there	is	the	influence	of	the	CTPS	to	knowledge	
extension students.(6) However, there are limitations of 
earlier	 studies	 is	 just	 researched	 about	 PJAS	 or	 PHBS,	
but	 in	 this	 study	 examines	 about	 PJAS	 and	 PHBS	
simultaneously.	So	that	this	research	was	conducted	to	find	
out	the	influence	of	health	education	on	awarding	of	PJAS	
and	PHBS	to	knowledge	and	attitude	of	students	of	class	V	
SDN	001	Sungai	Kunjang,	Samarinda,	East	Kalimantan,	
Indonesia. This research in addition to researched also 
produced output. The output in this researched is the 
formation	 of	 Healthy	 Student	 Ambassadors	 SDN	 001	
Sungai Kunjang provided training.

METHOD

This	type	of	research	is	Pre	Experimental	with	the	
design	 of	 One	 Group	 Pre-Post	 Test	 and	 interventions	
are provided through health education. Measurement 
of	 early	 (pre-test)	 before	 treatment	 (experimental	
treatment) and after treatment carried out measurement 
again	(post-test).	This	research	was	carried	out	on	SDN	
001 Sungai Kunjang, Samarinda on April 30, 2018.

The population in this study were all V graders as 
many as 137 students and the total of samples of 121 
students. Method of sampling used a purposive sampling 
technique, with inclusions criteria are: students who are 
will be to follow the researched and present the researched 
conducted. As well as the criteria of exclution is students 
who are not present in the activities of the school. This 
study	 aims	 to	 determine	 the	 effect	 of	 health	 education	
on	PJAS	and	PHBS	on	 the	knowledge	 and	 attitude	of	
students	of	grade	V	in	SDN	001	Sungai	Kunjang.

The material of questionnaires were include about 
food safety of school and clean and healthy life behavior. 
Data collection techniques method interviews used a 
researched instrument in the form of questionnaires 
using scale model guttman and data taken within one 
day. If the question is answered correctly then it will be 
assigned a value of 1, and if one is given the value 0. 
So the total score for knowledge was 16 and total score 
for attitude is 15. The primary data used for analysis in 
univariate and bivariate and using the wilcoxon signed 
rank	test	with	a	95%	significance	level	(α	=	0.05).

RESULTS AND DISCUSSION

Table 1: Distribution of Respondents Characteristics

No. Characteristics Frequency %
1. Sex

Male 67 55
Female 54 45

2. Age
10 years 31 25,6
11 years 81 67
12 years 8 6,6
13 years 1 0,8

3. Class
V B 29 24
V C 29 24
V D 30 25
V E 33 27

Base on table 1 shows that the majority of respondents 
by male (55%), most 11 year old respondents (67%).

Table 2: Variable Distribution of Respondents

Variable
Category Total

Good Enough Less
F %

F % F % F %
Knowledge
Pre-test 14 12 97 80 10 8

121 100
Pos-test 68 56 53 43 1 1

Attitude
Pre-test 111 92 5 4 5 4

121 100
Pos-test 115 95 5 4 1 1

On the basis of table 2 indicates that before given 
health education to students who had good knowledge of 
14%	and	students	who	had	less	knowledge	of	88%.	After	
the given treatment to students who had good knowledge 
of 56% and students who had less knowledge of 1%.

Before treatment (given health education) to 
students who had good attitude of 92% and students 
who	had	attitude	less	by	4%.	After	treatment	the	students	
who had good attitude of 95% and the students who had 
attitude less of 1%.
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Table 3: The Results Of Statistical Test

Variable Mean SD Min-Max P-value
Knowledge

Pre-test 67,2 10,5 25,0-87,5
0,000

Post-test 78,4 10,2 4,7-100
Attitude

Pre-test 88,9 15,3 0-100
0,000

Post-test 92,9 11,7 0-100

Based on table 3 average score of knowledge of 
respondents before the given health education is 67.2 
with standard deviation 10.5. The highest score of 
respondents is 87.5 and the lowest score was 25.0. The 
average score of knowledge of respondents has given 
health	 education	 is	 78.4	with	 standard	 deviation	 10.2.	
The highest score of respondents is 100 and the lowest 
score	was	4.7.

The average score of the attitude of the respondent 
before the given health education is 88.9 with standard 
deviation 15.3. The highest score of respondents is 100 
and the lowest score was 0. The average score of the 
attitude of the respondent after the given health education 
was 92.9 with a standard deviation of 11.7. The highest 
score of respondents is 100 and the lowest score was 0.

The	 study	 has	 been	 finished	 to	 the	 respondent’s	
knowledge	there	was	significant	differences	before	and	
after given health education. Before of health education 
majority of respondents knowledgeable enough and 
after given majority of good knowledgeable. It showed 
significant	 improvements	 before	 and	 after	 the	 given	
health education where respondents knowledgeable 
enough to become good knowledgeable.

This	 study	 is	 supported	 by	 Norimah	&	 Rasidah’s	
research	 (2017),	 the	 educational	 program	 had	 effect	
for	 increase	significant	for	obese	children’s	knowledge	
about healthy food.(7)	Base	on	study	by	Tafti’s	research	et	
al.	(2018),	there	was	signficant	increased	of	knowledge	
after intervention of educational program in the 
experimental group.(8) 

Eskandari’s	research	et	al.	(2017),	after	intervention	
of an educational program for the experimental group 
there	was	significant	increased	of	knowledge,	it	proved	
by the mean scores of knowledge before and after 
intervention.(9)	The	study	by	Rosenkranz’s	et	al.	(2017)	
there were improved of knowledge after intervention 
nutrition education.(10) This study was supported by 

Jadhav’s	research	et	al.	(2014),	there	was	improvement	
of	knowledge	after	intervention	and	there	was	effect	of	
health education on students‘s knowledge.(11) 

This	study	was	supported	too	by	Ismail’s	research	et	
al.	(2018)	there	was	a	significant	difference	in	knowledge	
of the respondent before and after the health education 
on the consumption of healthy snacks.(12) Through health 
education by administering medical or health information 
messages in the form of outreach to provide or enhance 
the knowledge on health.(13) A good level of knowledge 
can improve student behavior against the importance of 
the	PJAS	and	PHBS	so	that	in	the	future	can	support	the	
PHBS	behavior	and	good	PJAS	surroundings	school.

Knowledge is the ability of a person to reveal what 
they knows through proof answer oral or writing that is 
stimulusi of the question. Knowledge is a component 
of common behaviors for adults. With the knowledge 
someone can consider to behave and act.(13)

Based on the results of the study showed the level 
of knowledge of respondents before and after health 
eduation with media power point average results 
obtained knowledge of the respondent increased after 
a given health education. Based on the results obtained 
there is increased knowledge of the respondent through 
the information provided in the form of health education 
through the medium of power point.

Power	point	is	one	medium	that	serves	as	a	tool	to	
present	a	material.	Power	point	among	other	advantages:	
the	material	becomes	more	interesting	because	there’s	a	
game of colors, fonts and animation, the animated text or 
animated good pictures or photos. Message information 
visually easy to understand and more stimulating 
children to learn more information about the materials 
that are presented.(14)

Based on the results of the statistical tests are obtained 
that	 there	 is	 influence	 the	given	of	health	education	 to	
the	level	of	respondents	knowledge	about	the	PJAS	and	
PHBS.	 Given	 treatment	 of	 health	 eduacation	 proved	
to	 be	 influential	 in	 improving	 the	 knowledge	 of	 the	
respondent this is evidenced through the score obtained 
by the respondent. After received health education, score 
of knowledge of respondents experienced an increase. 

This research is supported by research conducted 
Korwa	et	al.	(2018),	that	there	is	the	influence	of	health	
education towards the level of knowledge about the 
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behavior	of	PHBS	(healthy	 life)	disposable	hand	wash	
SOAP	before	and	after,	 in	SD	Negeri	Tatelu	Minahasa	
Regency	North,	evidenced	with	the	change	of	knowledge	
before and after the given extension.(15)

 The results of the research that has been conducted 
to	 the	 attitude	 of	 the	 respondent	 there	 was	 significant	
differences	before	and	after	health	education	the	majority	
of respondents had good attitude, but an increase in 
the total of respondents who had good attitude. The 
existence of a given health education can change the 
attitude of the respondent, proved by the existence of 
difference	in	attitude	for	the	better	when	getting	health	
education	about	PJAS	and	PHBS.

Peyman’s	 research	 et	 al.	 (2015),	 there	 was	
improvement	 student’s	 attitude	 and	 knowledge	 after	
intervention	and	 there	was	effect	of	health	educational	
on attitude and knowledge students.(16) This study was 
supported	too	by	Bisallah’s	research	et	al.	(2018),	there	
was	 sinificant	 increased	 for	 the	 intervention	 group	 on	
their	attitude	and	knowledge,	there	was	effect	of	health	
education intervention program to improvment attitude 
an knowledge.(17) Base on study by Yingklang et al, 
(2018),	on	the	 intervention	group	there	was	significant	
increased of attitude and knowledge and health education 
was	effective	to	improvment	students	girl	‘s	attitude	and	
knowledge.(18) 

This	study	was	supported	by	Aini’s	research	(2016)	that	
the attitude of the respondent before the health education 
tend to be negative and, after treatment the attitude of 
students continues to rise and very respond good.(19)

Analestariastuti’s	reserach	et	al.	(2014),	showed	the	
influence	of	health	education	on	there	students	attitude,	
but	there	is	no	difference	in	the	attitude	of	the	students	
before and after the educational and health related 
diseases dengue fever. The research in contrast to the 
results of this study.(20)

Based on the results of the statistical tests showed 
that	there	is	influence	of	health	education	on	responde’ts’	
attitude	 about	 the	 level	 food	 safety	 of	 school	 (PJAS)	
and	 clean	 and	 healthy	 life	 behavior	 (PHBS).	 Giving	
treatment	 of	 health	 education	 affecting	 the	 change	 in	
attitude of respondents for the better. This is because 
the respondents have a good knowledge will show a 
good	 attitude	 as	 well.	 A	 person’s	 attitude	 can	 affect	
the knowledge there had. Someone who is likely to be 
positive knowledgeable good compared with that of 
being negative.(21)

This	 study	 is	 supported	 by	 Ramadhani’s	 et	 al.	
research	 (2016),	 that	 were	 a	 significant	 difference	 in	
differences	 in	 attitude	 of	 students	 before	 and	 after	
education about a balanced nutritious food and safe.
(22)	Mulyawati’s	et	al.	 research	(2017),	 that	 there	 is	 the	
effect	 of	 health	 education	on	 students	 attitudes	 toward	
traditional security.(23)

CONCLUSION

There	is	a	difference	in	the	level	of	knowledge	and	
attitude of students of grade V about the level food safety 
of	 school	 (PJAS)	 and	 clean	 and	 healthy	 life	 behavior	
(PHBS)	 before	 and	 after	 given	 health	 education.	
Increased knowledge and attitudes for the better after a 
given	health	education.	It	proves	a	significant	influence	
about health education in the improvement of knowledge 
and	attitude	about	PJAS	and	PHBS	in	students	grade	V	
SDN	001	Sugai	Kunjang,	Samarinda,	East	Kalimantan.
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ABSTRACT

Background: The	 present	 study	 identified	 health	 insurance	 market	 penetration	 among	 urban	 informal	
workers with its challenges and their health seeking behavior. This study had been carried out in the district 
of Banyumas, Central Java, Indonesia.

Method: A	multi-methods	design	by	mixing	both	qualitative	and	quantitative	studies	had	been	applied.

Results: The	present	study	identified	the	enrollment	of	urban	informal	workers	in	health	insurance	program	
was less than 3%. Challenges in expanding health insurance enrollment among urban informal workers 
were	 related	 to	 adverse	 selection,	 the	 need	 for	 specific	 premium	 collection,	 irregularity	 of	 income,	 and	
higher rate of failure to pay premium. In fact, urban informal workers who had been enrolled in national 
health	insurance	program	had	benefited	accessing	health	care	services	compared	to	those	who	live	in	rural	
areas. The logistic regression results proved that informal workers who live in urban areas were statistically 
significant	in	hospital	admissions.

Conclusion: Policy	makers	and	marketers	of	health	insurance	policies	should	recognize	a	specific	approach	
and intervention for extending enrollment to urban informal workers. Empowerment of social capital and 
networks	among	urban	informal	workers	could	be	modified	to	support	the	effort	of	universal	health	insurance	
enrollment and enhance access to quality health services of such workers.
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INTRODUCTION

Informal workers account for the larger number of 
workers in urban areas in developing countries 1, 2. These 
workers often bear substantial risks and vulnerabilities 
as	 an	 effect	of	 their	 activity	 and	occupation	 settings	 3. 
In	 Indonesia,	 as	 the	 effort	 to	 achieve	 universal	 health	
coverage through the implementation of national health 
insurance, extending enrollment among such workers 
remains challenging to date 4,	5. This “missing middle” 
population	 in	health	 insurance	market	needs	a	 specific	

concern with considering each group of informal 
worker’s	characteristics4-6.

The challenges of expanding health insurance 
enrollment to informal workers in urban area is how to 
identify their unique preferences and behaviors 6. The 
urban informal workers have better access to health care 
facilities compare to the rural population, however their 
specific	 characteristic	may	 causing	 a	 slow	 increase	 in	
enrollment 7. Moreover, substantial adverse selection 
problem of the informal workers membership in health 
insurance scheme also need to be encountered5.

The present study aimed to identify health insurance 
market penetration among urban informal workers with its 
challenges and their health seeking behavior. In doing so, 
we	filled	an	important	gap	in	knowledge	as	prior	literature	
has not yet explored the situation of health insurance 
enrollment among informal workers in urban settings.
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METHOD

This study had been carried out in the district of 
Banyumas,	 Central	 Java,	 Indonesia.	 A	 multi-methods	
study design by mixing both quantitative and qualitative 
approaches had been applied. For the quantitative 
study,	 we	 selected	 197	 respondents	 from	 non-salary	
worker’s	 members	 of	 BPJS Kesehatan database who 
had arrears in premium payment. The independent 
variables consisted of information on sociodemographic 
factors	 (sex,	 household’s	 size,	 age,	 level	 of	 education,	
occupation), household economic and health status, 
while	 the	 dependent	 variable	was	 inpatient	 utilization.	
The quantitative study focused on measuring the 
determinants	 of	 inpatient	 utilization	 among	 informal	
workers.	 All	 analyses	 were	 performed	 with	 SPSS	
statistical software.

For the qualitative study, we selected 8 informants 
from urban informal workers. By using phenomenology 
study design, this approach focused on exploring 
the experience of urban informal workers on having 
insurance,	 and	 the	 effort	 to	 prevent	 failure	 to	 pay	 for	
premium. For data analysis, we adopted thematic 
framework approach. To facilitate qualitative data, we 
performed	 with	 MAXQDA	 11	 qualitative	 software.	
The software assisted the researcher in conducting data 
sorting and coding to construct conceptual and thematic 
categories. Ethical approval was obtained prior to 
commencement of study and declared by the research 
ethics committee of the Faculty of Medicine, Jenderal 
Soedirman University, Indonesia.

RESULTS AND DISCUSSIONS

The results indicate that informal workers who were 
living in urban area increased the use of inpatient care in 
hospital (Table 1). Informal workers in urban area were 
less likely to have geographical barrier to access hospital 
service compare to those who lived in rural area. Urban 
informal workers could spend less transportation cost 
as well as accommodation costs for their carers. In 
developing country like Indonesia, geographic barrier 
may prevent people from accessing health services due 
to a higher marginal cost such as costs for transportation 
and accommodation 8, 9.

Table 1: The determinants of inpatient utilization 
among informal workers

No. Variables ba (se)a

1. Female 1.367 0.394
2. Household	member	>	4	

persons 0.703 0.362

Conted…

3. Age composition (years):
17–25 3.692* 0.727
26–35 0.551 0.394
36–45 1.150 0.522
46–55 1.360 0.481
55–65 1.232 0.883

65 and above
4. Urban 1.961* 0.352
5. Occupational status:

Farmer 0.000 1.140E4
Trader 0.000 1.140E4

Fisheries 0.506 4.180E4
Entrepreneur 0.000 1.140E4

Odd jobs 1.337 2.529E4
Etc. 0.000 1.140E4

6. Chronical illnesses 4.671*** 0.337
7. Household income:

Lowest 20% 0.804 0.517
Lower 20% 1.751 0.426
Middle 20% 1.746 0.428
Higher 20% 0.941 0.528

8. Education:
Lower level 1.452 0.719
Middle level 1.514 0.367

Constant 6.098E8 1.140E4
a The estimated parameters (βs) and asterisks indicate 

statistical	significance	at	the	1%	(***),	5%	(**)	and	10%	
(*)	level;	bRobust standard errors in parentheses.

The study results also show an interesting 
phenomenon that informal worker who joining the 
insurance scheme was encouraged by their health status 
(Table 1). An adverse selection phenomenon was occurred 
in health insurance scheme in Indonesia. Although the 
membership of BPJS Kesehatan is mandatory, however 
in the initial stage of its implementation, the coercive 
characteristics	 of	 this	 scheme	 was	 less	 effective.	 This	
finding	 is	 in	 line	with	 the	 previous	 published	work	 in	
China that adverse selection became a problem for basic 
health insurance scheme in Wuhan when being extended 
to informal workers 10.

The	qualitative	findings	provide	additional	information	
regarding urban informal workers phenomenon on an 
increasing	number	of	beneficiaries	had	arrears	 in	health	
insurance premium payments, potentially encouraging to 
enrollment suspension. Irregularity of income and lower 
ability to health insurance premium might cause failure to 
pay for urban informal workers to sustain their payments. 
Moreover, government has implemented a regulation to 
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prevent the rears in premium payments. However, it needs 
an extensive campaign in order to educate the informal 
workers by considering their income characteristics. The 
introduction of the community partnership model by 
developing	 public-private	 mixed	 approach	 like	 Indian	
Rashtriya Swasthya Bima Yojana, RSBY, as healthcare 
financing	mechanism	for	household	workers	in	informal	
sector where government plays a role as a guarantor and 
supports premium subsidy may reinforce the sustainability 
of such workers to pay health insurance premium 11.

The	 effort	 to	 extend	 health	 insurance	 enrollment	
among	urban	informal	workers	needs	a	specific	concern	
and government policy to maintain the sustainability of 
the premium payments among the insured. The barriers 
of the extending health insurance among informal 
workers have been well documented 4,	 6,	 10. Most of 
them have several problems related to the revenue 
of the premium, low awareness of health insurance 
mechanism and adverse selection. In urban settings, 
informal workers have better access to health facilities 
and	social	capital/networks	that	could	support	the	effort	
to extend the enrollment to such workers as well as to 
assure the sustainability of the membership 5. Therefore, 
government	 should	 recognize	 this	 opportunity	
through developing innovative marketing and tailored 
approaches as well as community empowerment as the 
effort	to	achieve	universal	coverage	to	such	workers.

CONCLUSIONS

Policy	 makers	 and	 marketers	 of	 health	 insurance	
policies	 should	 recognize	 a	 specific	 approach	 and	
intervention for extending enrollment to urban informal 
workers. Empowerment of social capital and networks 
among	 urban	 informal	 workers	 could	 be	 modified	 to	
support	the	effort	of	universal	health	insurance	coverage	
and increase accessibility to quality health services of such 
workers. Future research needs to elaborate on innovative 
models	 that	 may	 be	 more	 effective	 at	 addressing	 the	
challenges	in	the	efforts	to	extend	the	enrollment	among	
informal workers particularly in urban areas.
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ABSTRACT

Background: No-class	wards	policy	has	been	 implemented	 in	some	 local	public	hospitals	 in	 Indonesia.	
The	purpose	of	the	present	study	was	to	explore	the	experience	of	the	poor	and	non-poor	patients	after	the	
implementation	of	no-class	wards	policy,	hospital	behaviour	towards	the	treatment	patients	under	no-class	
wards	policy,	and	the	possible	impact	of	no-ward	class	policy	on	the	poor	and	non-poor	patients	with	respect	
to	the	government	and	hospital	commitments	to	enhance	non-discrimination	in	provision	and	quality	of	care.

Method: This	 case	 study	was	 conducted	 at	Wates	Hospital	 in	 the	 district	 of	Kulon	 Progo,	Yogyakarta,	
Indonesia.	The	purposeful	sampling	was	used	to	yield	participants.	This	study	employed	in-depth	interviews	
with	healthcare	users,	district	health	care	stakeholders	such	as	hospital	managers,	district	health	officer,	and	
local authority, and focus group discussion with hospital healthcare professionals.

Results: No-class	 ward	 policy	 at	Wates	 Hospital	 had	 clearly	 demonstrated	 on	 improving	 the	 right	 to	
access	quality	health	care	for	the	poor.	The	policy	had	effectively	reducing	the	experiences	of	patients	on	
discriminatory treatment and improving quality of services. The policy also had an impact on increasing 
hospital	utilization	significantly	among	public	insurance	beneficiaries	for	both	the	poor	and	non-poor	patients	
that support the success of the implementation of the universal health coverage. Moreover, the policy had 
improved the assurance of quality of services.

Conclusion: Future	research	needs	to	expand	on	our	work	to	compare	the	implementation	of	no-class	wards	
policy	in	other	hospitals	in	different	regions	in	Indonesia	considering	different	local	context	such	as	local	
political issues, public expectations and other technical issues.

Keywords: Right to access health care, discrimination, no-class wards hospital policy, underserved 
populations, Indonesia
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INTRODUCTION

Access to quality health services based on people 
needs, not ability to pay, regardless of where they live 
in the country becomes a foundation for developing 
the equity of access in healthcare system. Government 
commitment	to	strengthen	the	provision	and	finance	of	

healthcare	will	facilitate	the	effectiveness	in	improving	
well-being	 of	 people,	 particularly	 those	 who	 are	
marginalized.	This	 reflects	 to	 the	normative	content	of	
the right to health that encompasses both freedoms and 
entitlement.	 The	 freedom	 reflects	 the	 right	 of	 people	
to make decisions about their health and to be free 
from	interference,	while	entitlement	reflects	 the	ability	
of healthcare system to assure all people to enjoy the 
highest attainable standard of health 1, 2.

In developing countries, the issue of equal access to 
quality of health care is persistent and widespread, for 
example limited accessibility by the poor to hospital care 
3, 4. A lack of access due to limited number of health care 
personnel and facilities provided by public sector created 
two-tier	health	care	system.	Sophisticated	and	expensive	
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hospitals with better services are predominantly 
provided	by	private	entities	or	public	owners	with	profit	
oriented, and modest hospital facilities are provided by 
government	provisions	with	not	for	profit	oriented	5. This 
situation	will	 have	 a	 negative	 effect	 on	 the	 vulnerable	
and	marginalized	 groups	 of	 population	 to	 achieve	 full	
access to their right to health and raise the issue of 
discrimination on accessing quality health care 6.

Two-tier	hospital	system	is	now	also	widely	regarded	
as problematic in healthcare system in Indonesia. There 
is	serious	inequity	issue	arising	from	the	different	service	
structure embedded in this particular close intertwining 
of public and private. For example, public hospitals in 
Indonesia	 also	 offer	 private	 wards	 or	 ‘pay-beds’	 (e.g.	
VIP	 and	 VVIP	 class	 wards)	 for	 ‘cost	 recovery’	 and	
revenue generating although they still have obligation 
to provide basic services (e.g. third class ward) for the 
poor.	The	effect	of	this	two-tier	fee	structures	on	quality	
of care is pervasive, especially after the implementation 
of health insurance for the poor in early 2005 where the 
poor	becomes	‘non-paying	patients’	in	the	3rd class ward 
of	public	hospital.	The	different	fee	structure	 in	public	
hospital wards raise a critic concerning that the system 
create an incentive to increase waiting time, amenities 
gap and less satisfaction services  for the poor patients 7. 
Moreover, the perception of low quality hospital services 
by the poor continues 8.

No-class	 wards	 policy	 for	 public	 hospital	 has	
been implemented in some local public hospitals in 
Indonesia.	To	date,	there	are	44	hospitals	that	have	been	
restructured	to	adapt	no-class	wards	policy	in	response	
to	the	equity	issues	affecting	access	to	quality	health	care	
in Indonesia. An interesting policy innovation to create 
hospital without class ward is implemented at Wates 
Hospital	 in	 the	 District	 of	 Kulonprogo-Yogyakarta.	
In 2012, Kulonprogo District Governor launched a 
universal coverage district healthcare system and 
restructured	 the	 local	 public	 hospital	 ‘Wates	Hospital’	
become	 hospital	 without	 different	 class	 wards	 for	 the	
poor 9. This innovative policy guides hospital to accept 
the entire poor patients although the third class wards 
have been fully occupied. The poor could be upgraded to 
the	higher	class	wards	such	as	the	first	and	second	class	
wards without any additional charges if there are no beds 
available at the lower class to which they are entitled 9. 

During the implementation of the policy, the ward 
class system still exists. It is related to the public hospital 

autonomy to generate revenue from user fees especially 
from	 patients	 who	 could	 pay	 for	 ‘hotel’	 benefit	 10, as 
consequence of the government policy to generate 
non-tax	revenues	from	public	healthcare	facilities.	The	
policy	does	not	change	the	existing	‘cost	recovery’	beds,	
but	it	has	converted	all	hospital	beds	into	‘non-pay-beds’	
exclusively only for the poor to enhance the availability 
of	 hospital	 bed	 for	 them.	 The	 policy	 has	 influenced	
the	 poor	 patients’	 admission	 substantially.	As	 a	 result,	
admission rate among the poor increased from 39.60% 
in	2011	to	43.42%	in	2012	and	56.35%	in	2013	9.

This innovative policy has a potential to create 
the right to access to quality health care for the poor 
in Indonesia. However, there is a dearth of research 
about	 poor	 patients’	 right	 to	 access	 to	 quality	 care	 in	
hospital settings especially in Indonesia. The purpose of 
the present study was to explore the experience of the 
poor	and	non-poor	patients	after	the	implementation	of	
no-class	 wards	 policy,	 hospital	 behaviour	 towards	 the	
treatment	patients	under	no-class	wards	policy,	and	the	
possible	impact	of	no-ward	class	policy	on	the	poor	and	
non-poor	 patients	with	 respect	 to	 the	 government	 and	
hospital	commitments	to	enhance	non-discrimination	in	
provision and quality of care.

METHOD

This case study was conducted in the district of 
Kulonprogo, Yogyakarta, Indonesia, especially at Wates 
Hospital. The area of this district is 586.27 km with the 
population was 388,755 in 2010 11.	Purposeful	sampling	
was used to yield participants who could provide 
valuable insight into the right to access to quality health 
care	 and	 differed	 on	 a	 wide	 range	 of	 characteristics.	
Hospital administrators were asked to refer patients 
who	 had	 been	 admitted	 or	 hospitalized,	 and	 varied	
on wide range of attributes, including sex, insurance 
holder, socioeconomic status, and health treatment. This 
study	 also	 employed	 in-depth	 interviews	 with	 district	
health care stakeholders such as hospital managers, 
district	health	officer,	and	local	authority.	From	the	final	
research project sample of participants, we extracted the 
interviews to analyse their narratives.

The data collection was consisted of conducting 
thirty	to	sixty-minute	individual,	face-to-face	interviews	
with	 each	participant.	A	 semi-structured	 approach	was	
employed throughout the interview process to allow the 
emergence of unexpected themes. Some questions were 
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asked during the interview process, and the researcher 
probed	for	in-depth	elaboration	on	the	answers	provided	
and	 emerging	 themes	 that	 the	 participants	 identified.	
Focus group discussion (FGD) with hospital healthcare 
professionals was conducted to explore how the policy 
affected	the	quality	of	care	based	on	their	views.

The purpose of the qualitative data analysis was to 
identify	 and	 characterize	 as	 fully	 as	 possible	 concepts	
and themes emerging from the interviews and FGD 
that assisted in the interpretation of the qualitative 
findings.	 This	 consisted	 of	 a	 sequence	 of	 interrelated	
steps that was, reading, coding, displaying, reducing, 
and	interpreting.	Preliminary	analysis	included	multiple	
readings	 of	 all	 interviews/FGD	 and	 field	 notes.	 This	
procedure helped researchers evaluate the existing data 
and generated new strategy for collecting better data 12. 
In this step, a contact summary sheet was designed to 
summarize	 time-limited	 data	 for	 each	 interview/FGD,	
which served as an initial step to identify concepts, 
themes, and issues that emerged from the interview/
FGD. A thematic network analysis was adopted in which 
concepts and themes were formulated from the text and 
data 13. The qualitative data analysis software package 
MAXQDA	11	was	used	to	code	the	qualitative	data	into	
conceptual and thematic categories.

RESULTS AND DISCUSSIONS

The	data	collections	were	conducted	in	three	different	
phases.	The	first	phase	was	in-depth	interviews	with	19	
patients or their family members/carers. The second 
phase	was	in-depth	interviews	with	9	stakeholders:	local	
government	 officer,	 district	 health	 officer,	 and	 chief	
executive	 officer	 of	 Wates	 Hospital.	 The	 third	 phase	
was FGD with 8 hospital professionals such as hospital 
managers, senior doctor (neurologist), senior nurses, 
midwifes,	and	administrative	staffs.

The	 six	 main	 themes	 that	 emerged	 from	 in-
depth interviews and focus group discussion i.e.: (a) 
experiences	 and	 practices	 of	 healthcare	 users	 of	 no-
discrimination, (b) strategies for ensuring quality of 
services, (c) creating positive branding of hospital to be 
pro-poor,	(d)	fostering	a	positive	working	environment	
and a service culture, (e) supporting the success of the 
universal health coverage insurance program, and (f) 
challenges and opportunities around implementing 
inclusive	policy	with	a	pro-poor	focus.

This qualitative study clearly demonstrated 
the impact of inclusive policy at Wates Hospital by 
restructuring	 its	 facilities	 to	 accommodate	 pro-poor	
focus of the local government policy. This study 
highlighted interesting phenomena regarding the right to 
access quality healthcare especially for the poor. First, 
the	 experience	of	 the	poor	 and	non-poor	patients	 after	
the	implementation	of	no-class	wards	policy	and	hospital	
behaviour towards the treatment patients under the 
policy. Healthcare users, for both insured and uninsured, 
experienced	 friendly	 and	 dignified	 treatments,	 non-
discrimination medical treatment, hospital provided 
information in an accessible way, and equitable access 
to healthcare after the implementation of the policy. 

Second,	 the	 impact	 of	 no-ward	 class	 policy	 on	
the	 poor	 and	 non-poor	 patients	 with	 respect	 to	 the	
government	and	hospital	commitments	to	enhance	non-
discrimination in provision and quality of care. The 
policy	had	an	 impact	on	 increasing	hospital	utilization	
significantly	 among	 public	 insurance	 beneficiaries	 for	
both	 the	poor	and	non-poor	patients.	 It	means	 that	 the	
hospital policy had also supported the success of the 
universal health coverage insurance program in the 
local context. Moreover, in relation to service quality 
assurance for all patients regardless their socioeconomic 
status,	 hospital	 conducted	 several	 efforts	 through	
building a trustful relationship between healthcare 
professionals and users, improving hospital quality 
through patient empowerment and right, and developing 
clinical pathways for assuring quality of services. These 
efforts	had	created	a	positive	branding	of	hospital	to	be	
more	 pro-poor.	This	 qualitative	 study	 also	 highlighted	
the	 impact	 of	 no-class	 wards	 policy	 on	 fostering	 a	
positive work environment and a service culture among 
healthcare professional at Wates Hospital. And, third, 
this study provided relevant evidence for policy related 
several challenges and opportunities for the improvement 
of	the	implementation	of	this	inclusive	policy	with	a	pro-
poor focus. 

The discriminatory practice in healthcare can take 
many	forms,	including	those	associated	with	insufficient	
communication between healthcare users and providers, 
undignified	 treatments,	 unequal	 right	 to	 access	 health	
services,	 and	 providers’	 stereotyping	 of	 patients	 14. 
The	 results	 showed	 that	 the	 no-class	 wards	 policy	 at	
Wates Hospital could reduce discriminatory practice in 
healthcare. Healthcare users had positive experiences of 
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treatments	that	may	affect	their	future	healthcare	use	and	
have important consequence on continuing to alleviate 
socioeconomic health disparities.

The inclusive hospital policy was a complement of 
the success of the universal health coverage program 
in	 the	 district	 of	 Kulonprogo.	 No-class	 wards	 policy	
supported local governor political interest in creating 
equal access to health care services for all people in the 
district. Limited accessibility particularly for the poor to 
hospital care in developing countries is not inevitable. 
Limited	 number	 and	 two-tier	 system	 of	 hospitals	 in	
developing countries have worsened disparity in access 
between the poor and the wealthy 5.	No-class	ward	policy	
could tackle this problem through increasing capacity 
of hospital ward to achieve the poor patient not only 
limited to the lower class of ward but also the higher 
class without any additional expenditure. The increasing 
number	of	healthcare	utilization	was	the	main	objective	
of	this	policy	that	indirectly	influenced	the	success	of	the	
implementation of universal health coverage program 9. 

The demand for better quality of services was the 
prominent factor that motivated hospital professionals 
to improve the strategy for ensuring quality of services. 
Building a trustful relationship between healthcare 
professionals	and	users	was	a	first	 strategy	 to	 improve	
the quality of service that had been implemented by 
Wates Hospital. Through restructuring hospital policy 
to accommodate public expectation, Wates Hospital had 
been able to develop a positive impression of healthcare 
users to the hospital performance. Moreover, to build 
a trustful relationship between provider and users, 
Wates	 Hospital	 also	 focused	 on	 improving	 effective	
communication with healthcare users, for example, by 
providing adequate medical information to the patients. 
Effective	communication	will	facilitate	the	realization	of	
an	individual’s	enjoyment	of	human	rights,	especially	the	
right	 to	seek,	obtain	and	deliver	 information.	Effective	
communication with the patients will also be viewed by 
individuals as delivering high quality care because of 
provider’s	sufficiency	of	interpersonal	skills	15.

Another indicator for assuring quality of services 
that had been used by Wates Hospital was ensuring 
minimum standard of services to protect healthcare 
users from poor and unsafe care. Guideline and standard 
for clinical care are requirement for the implementation 
of quality improvement strategy 16. The development of 
case manager was also part of quality assurance that had 

been implemented at Wates Hospital. These activities 
had supported a positive impression of the public to 
hospital	performance	and	as	fulfilled	public	expectations	
of high standard of care 17. 

This study highlighted positive branding of 
hospital	 to	 be	 pro-poor	 due	 to	 the	 implementation	 of	
no-class	 wards	 policy.	 The	 policy	 had	 filled	 the	 gap	
of disparity in the use of hospital services. Healthcare 
utilization	among	the	poor	 increased	significantly	after	
the implementation of the policy 9. The hospital policy 
enhanced capacity of hospital wards to accept the poor 
patients although the third class had been fully occupied. 
Upgrading	to	a	higher	class	wards	such	as	the	first	and	
second class wards without any additional charges 
led to the hospital to avoid refusal of treatment to the 
patients	 with	marginalized	 background.	 This	 was	 also	
part of reducing discrimination of treatment on the basis 
of socioeconomic status 1, 18.  Other public hospitals 
in	 Indonesia	 have	 different	 policy	 for	 upgrading	 class	
wards. The consequence of the upgrading leads to 
a	 higher	 out-of-pocket	 expenditures	 and	 becomes	 a	
barrier, particularly the poor, in accessing health services 
7, 19.	The	no-class	wards	policy	at	Wates	Hospital	might	
be able to be a relevant intervention to tackle this issue.

This study was able to capture some perceptions 
related to hospital branding based on patient satisfaction 
expression.	 In	 general,	 healthcare	 users	 felt	 satisfied	
to the hospital performance, particularly among poor 
patients. The poor patients perceived that hospital policy 
had improved their accessibility to the hospital wards. 
Setting up facilities and services around the poor need had 
fulfilled	public	expectation	to	the	hospital	performance.		
This	 finding	 is	 in	 line	 with	 previous	 published	 study	
by Sreenivas and Babu 20 that patient satisfaction was 
influenced	by	fulfilling	patient	expectation	toward	health	
professional’s	 services,	 facilities	 and	 availability	 of	
hospital logistic.

In the context of working environment and 
organization,	 the	 implementation	 of	 no-class	 wards	
policy had shaped health professionals behaviour 
pattern. Fostering a positive working environment and 
service	culture	had	been	identified	in	this	study.	Adequate	
support	 from	 financial	 aspect	 had	 created	 a	 better	
working performance among healthcare professionals. 
Moreover,	hospital	policy	also	influenced	values,	beliefs	
and	 norms	within	 hospital	 organization,	which	 in	 turn	
help shape the way in which hospital professionals 
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interact and engage with patients. Service culture 
became embedded into hospital professional values 
and	 influenced	 the	way	 of	 delivery	 of	 health	 services.	
Improving hospital performance was the main advantage 
from positive working environment and service culture. 
This	finding	is	in	line	with	previously	published	studies	
that	organizational	culture	had	a	substantial	influence	to	
the	organizational	performance	21, 22. 

This study provides relevant evidence for policy, 
regarding several challenges and opportunities for 
the	 improvement	 of	 the	 implementation	 of	 no-class	
wards	 policy.	 The	 effect	 of	 no-class	 ward	 policy	 on	
increasing hospital bed occupancy was inevitable. As 
the consequence, longer waiting time occurred that led 
to potential anxiety and inconvenience caused by any 
delays	 in	 receiving	 care.	 This	 situation	 could	 affect	
patient	 satisfaction	 as	 well	 as	 influenced	 the	 quality	
of services of hospital 23. Improving infrastructure of 
hospital to provide adequate quantity of hospital wards 
becomes a take home message in direct response of the 
phenomena for the hospital managers and local policy 
maker in the district of Kulonprogo. 

Better	access	 to	healthcare	provider	 influences	 the	
workload of healthcare professionals due to limited 
number of personnel. Recruiting healthcare professionals 
to	 fulfil	 the	 ratios	 of	 health	 workers	 to	 population	
should	be	immediately	implemented.	Indonesia’s	health	
workforce is small compare to countries that have similar 
income level. Indonesia has considerably lower health 
worker to population ratios 24. It is a challenge for policy 
maker how to improve availability of health workers to 
enhance accessibility for all people to health services.

Policy	replication	was	an	important	issue	to	scale	up	the	
policy	to	other	hospitals.	No-class	ward	policy	had	clearly	
demonstrated on creating the right to access quality health 
care,	 particularly	 for	 the	 poor.	 Policy	 adoption	 to	 other	
hospital	 in	different	districts	and	provinces	will	provide	
an opportunity to tackle disparity in access to hospital in 
Indonesia. However, it needs an adjustment with political 
context in each regions, healthcare user expectations, 
and technical issue in each local hospital. Moreover, 
sustainability of the policy should be maintained to ensure 
the perpetuity of the program. 

An important limitation of this study is that it was 
conducted only in a hospital in a district. Actually there 
are	 about	 44	 hospitals	 that	 have	 been	 restructured	 to	

adapt	 no-class	 wards	 policy	 in	 different	 regions	 in	
Indonesia. Given that this study had not conducted 
a	 comparative	 study	 among	 different	 regions,	 the	
data lacked information on policy context, public 
expectations,	and	technical	issue	in	hospital	in	different	
regions.	The	implementation	of	decentralization	policy	
has	created	huge	differences	in	managing	public	sector	
among regions in Indonesia 25.	Consequently,	different	
local	context	was	not	possible	to	be	identified.

CONCLUSION

No-class	ward	policy	at	Wates	Hospital	had	clearly	
demonstrated on improving the right to access quality 
health care, particularly for the poor. The policy had 
effectively	 reducing	 the	 experiences	 of	 patients	 on	
discriminatory treatment as well as improving quality of 
services. The policy also had an impact on increasing 
hospital	utilization	significantly	among	public	insurance	
beneficiaries	 for	 both	 the	 poor	 and	 non-poor	 patients	
that support the success of the implementation of the 
universal health coverage in local context. Moreover, 
the policy had improved the assurance of quality of 
services through building a trustful relationship between 
healthcare	professionals	and	users;	patient	empowerment	
and	right;	and	developing	clinical	pathways	for	assuring	
quality	 of	 services.	 Policy	 replication	 becomes	 an	
important issue to scale up the policy to other hospitals 
in	the	different	regions	in	Indonesia	by	considering	local	
political context and various infrastructures. Future 
research needs to expand on our work to compare 
the	 implementation	 of	 no-class	 wards	 policy	 in	 other	
hospitals	 in	 different	 regions	 in	 Indonesia	 considering	
different	 local	 context	 such	 as	 local	 political	 issues,	
public expectations and other technical issues.

ACKNOWLEDGMENT

We are grateful to the	World	Health	Organization	
(WHO) Gender, Equity and Human Rights for supporting 
a research grant. We also thank to Wates Hospital, 
Kulonprogo, Yogyakarta for approving data collection. 
We appreciate to all study participants.

Conflict of Interest: The author(s) declared no potential 
conflicts	 of	 interest	 with	 respect	 to	 the	 research,	
authorship, and/or publication of this manuscript.

Ethical Clearance: Ethical approval was issued by the 
ethical committee of the Faculty of Medicine, Jenderal 



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         697      

Soedirman	University,	Purwokerto,	Indonesia.	Permission	
to conduct the study was obtained from the local 
government of the districts of Kulonprogo, Yogyakarta. 
All participants were recruited voluntarily and provided 
both verbal and written consent. Anonymity and 
confidentiality	were	maintained	throughout	the	process.

REFERENCES

 1.	Hunt	 P,	 MacNaughton	 G.	 Impact	 Assessments,	
Poverty	and	Human	Rights:	A	Case	Study	Using	
The Right to the Highest Attainable Standard of 
Health:	World	Health	Organization2006.

	 2.	Scott-Samuel	 A,	 O’Keefe	 E.	 Health	 impact	
assessment, human rights and global public 
policy: a critical appraisal. Bull World Health 
Organ.	2007	Mar;85(3):212-7.

 3. Meessen B, Chheng K, Decoster K, Heng TL, 
Chap	SC.	Can	public	hospitals	be	pro-poor?	The	
health equity fund experience in Cambodia2008.

	 4.	Aji	B,	Mohammed	S,	Haque	MA,	Allegri	M.	The	
Dynamics of Catastrophic and Impoverishing 
Health Spending in Indonesia: How Well Does 
the Indonesian Health Care Financing System 
Perform?	 Asia	 Pac	 J	 Public	 Health.	 2017	
Sep;29(6):506-15.

	 5.	Lewis	M,	Eskeland	G,	Traa-Valerezo	X.	Primary	
health	 care	 in	 practice:	 is	 it	 effective?	 Health	
Policy.	2004	Dec;70(3):303-25.

	 6.	UNHCR.	 The	 Right	 to	 Health.	 Geneva:	 United	
Nations	High	Commissioner	 for	Human	Rights;	
2008.

 7. Aji B, Yamamoto SS, Sauerborn R. The economic 
impact of the insured patients with severe chronic 
and acute illnesses: a qualitative approach. Glob 
Health	Action.	2014;7:22526.

	 8.	Utomo	B,	Sucahya	PK,	Utami	FR.	Priorities	and	
realities:	addressing	 the	 rich-poor	gaps	 in	health	
status and service access in Indonesia. Int J Equity 
Health.	2011;10:47.

 9. Sakir, Atmojo ME, Handoyo A. An evaluation of 
classless health services for poor families (Gakin) 
in	 Wates,	 Kulon	 Progo	 Regency.	 Journal	 of	
Governance	and	Public	Policy.	2018;5(2):239-58.

	 10.	Suwandono	A,	Gani	A,	Purwani	S,	Blas	E,	Brugha	
R. Cost recovery beds in public hospitals in 
Indonesia.	Health	Policy	Plan.	2001	Dec;16	Suppl	
2:10-8.

	 11.	BPS.	 Kulon	 Progo	 Regency	 in	 Figures	 2012.	
Kulon	 Progo:	 BPS-	 Statistics	 of	 Kulon	 Progo	
Regency;	2012.

	 12.	Miles	 MB,	 Huberman	 AM.	 Qualitative	 data	
analysis.	California:	SAGE	Publications;	1994.

	 13.	Attride-Stirling	J.	Thematic	networks:	an	analytic	
tool	for	qualitative	research2001;	I.

	 14.	FRA.	 Inequalities	 and	 multiple	 discrimination	
in access to and quality of healthcare. Vienna: 
European	Union	Agency	for	Fundamental	Rights;	
2013.

	 15.	Gostin	L,	Hodge	 JG,	Valentine	N,	Nygren-Krug	
H. The Domains of Health Responsiveness – 
A Human Rights Analysis. Health and Human 
Rights	Working	Paper	Series	No	2	[serial	on	the	
Internet]. 2003.

 16. WHO. What are the best strategies for ensuring 
quality in hospitals2003.

	 17.	Silow-Carroll	 S,	Alteras	 T,	 Meyer	 JA.	 Hospital	
quality improvement: Strategies and lessons from 
US hospitals2007.

	 18.	Nygren-Krug	 H.	 25	 Questions	 and	 Answers	
on Health and Human Rights: World Health 
Organization2002.

 19. Aji B, De Allegri M, Souares A, Sauerborn R. The 
impact	 of	 health	 insurance	 programs	 on	 out-of-
pocket expenditures in Indonesia: an increase or 
a	decrease?	Int	J	Environ	Res	Public	Health.	2013	
Jul;10(7):2995-3013.

	 20.	Sreenivas	 T,	 Babu	 NS.	 A	 study	 on	 patient	
satisfaction in hospitals: A study on three urban 
hospitals	 in	 Guntur	 District,	 Andhra	 Pradesh.	
International journal of management research and 
business	strategy.	2012;1(1).

 21. Jacobs R, Mannion R, Davies HT, Harrison S, 
Konteh F, Walshe K. The relationship between 
organizational	 culture	 and	 performance	 in	 acute	
hospitals.	Soc	Sci	Med.	2013	Jan;76(1):115-25.



     698      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

 22. Sørensen JB. The Strength of Corporate Culture and 
the	Reliability	of	Firm	Performance.	Administrative	
Science	Quarterly,.	2002;47(1):70-91.

	 23.	Ofili	 AN,	 Ofovwe	 CE.	 Patients’	 assesment	 of	
efficiency	of	 services	 at	 a	 teaching	hospital	 in	 a	
developing country. Annals of African Medicine. 
2005;4(4):150-3.

	 24.	Rokx	 C,	 Schieber	 G,	 Harimurti	 P,	 Tandon	 A,	
Somanathan A. Health Financing in Indonesia: A 
reform	 roadmap.	Washington	 DC:	World	 Bank;	
2009.

	 25.	Kurniadi	 BD.	 Health	 Decentralization	 in	
Indonesia: Some Obstacles2009.



Improvement of Water Quality after Implementation of Water 
Safety Plans (WSPs) in Semarang City, Indonesia

Budiyono Budiyono1, Praba Ginandjar2, Lintang Dian Saraswati3, Dina Rahayuning Pangestuti4,  
Martini Martini5, Sutopo Patria Jati6

1Department Environmental Health, 2,3,5Department Epidemiology and Tropical Diseases, 4Department 
Public Health Nutrition, 6Department Administration and Health Policy, Faculty of Public Health, 

Diponegoro University, Semarang, Indonesia

ABSTRACT

We	implemented	Water	Safety	Plans	(WSPs)	program	at	previous	work	due	to	poor	of	water	quality	in	the	
coastal area of Semarang, Indonesia. The aimed of the research was to evaluate water quality before and after 
implementation	of	WSPs	program	in	Bandarharjo	village,	Semarang	city.	This	was	an	experimental	design	
with	 steps	 for	 implementations	of	WSPs	program	adopted	 the	guidelines	 and	 tools	of	 the	World	Health	
Organization.	Numbered	80	samples	before	and	after	implementation	of	WSPs	and	fulfilled	by	purposive	
sampling	technique.	The	main	parameters	of	drinking	water	were	total	coliform	with	MPN	method,	turbidity	
with	turbidity	meter,	salinity	and	pH	with	potentiometer	instrument.	Data	were	analyzed	using	Wilcoxon	
match-paired	signed-rank	test	at	α	=	5%.	Bacteriological	quality	of	drinking	water	in	Bandarharjo	village	
has	 increased	17.5%	after	 implementation	of	WSPs	program.	There	were	 significant	difference	between	
total	coliform	(p	=	0.016),	salinity	(p	=	0.028),	and	turbidity	(p	<	0.001)	before	and	after	implementation	of	
WSPs.	Implementation	of	WSPs	program	has	improved	water	quality,	however	regularly	monitoring	of	the	
water supply system and bacteriological treatment are needed.

Keywords: implementation of WSPs program, water supply system, drinking water, coastal area, water 
quality improvement.
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INTRODUCTION

People	in	coastal	area	of	Semarang,	Indonesia	used	
the deep ground water or artesian wells for daily needs 
(i.e., drinking, cooking, and washing). The number of 
deep ground water were not met the requirement in 
terms of bacteriological quality was 9 out of 20 water 
samples. Microbial contamination of major urban 
drinking water has the potential to cause outbreaks of 
waterborne disease. 1

Our	 field	 risk	 assessment	 of	 water	 supply	 system	
in previous study in the coastal area revealed a very 
high degree of risk at source system, at a reservoir, at 
processing system, and at costumer or household system. 
We obtained a high degree of risk at distribution system.2

The	 water	 safety	 plans	 (WSPs)	 program	
implemented3 in the coastal area of Semarang in 
accordance with the WHO guidelines.4 The steps of 
WSPs	 program	 consist	 of	 introducing	WSPs	 program,	
team building, training the team, examination of water 
safety before risk assessment, risk assessment, minor 
repair I, examination of water safety risk, minor repair II 
after monitoring.5

Introducing	 of	 WSPs	 program	 to	 the	 community	
conducted by presented the results of research related to 
water quality in the region to the representative community. 
The value of drinking water (i.e., reduce future water 
borne	disease)	also	was	informed.	The	team	of	WSPs	was	
built	and	legalized	by	decree	of	village	office.	The	WSPs	
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team	was	well-trained	using	 the	materials	adapted	from	
the WHO training module.4 Methods of training included 
presentation	 and	 discussion,	 simulation,	 field	 visit,	 and	
working group. Risk assessment and minor repairs were 
implemented in source system, distribution system, and 
household system.3

However,	 implementation	 of	 WSPs	 program	 has	
not been evaluated. Evaluation of the implementation of 
WSPs	program	could	be	evaluated	due	to	the	parameters	
of quality of the drinking water. The aim of the research 
is to evaluate the water quality before and after the 
implementation	of	Water	Safety	Plans	(WSPs)	program	
in the coastal area of Semarang.

METHOD

Study Design: The location was in the Bandarharjo 
village, Semarang is chosen based on bacteriological 
water quality in the supply system. The samples numbered 
40	 out	 of	 73	 customers	 withdrawn	 by	 a	 purposive	
sampling technique. The parameters of drinking water 
are total coliform 6-8	with	MPN	method	9, turbidity with 
turbidity meter, salinity, and pH with potentiometer.1,7,10,11 
The examination of drinking water quality was performed 
in	the	Local	Health	Laboratory	of	Central	Java	Province.	
Research	 activities	 used	 the	 framework	 of	 WSPs	
guidelines 5,	 steps	 included:	 Introducing	 of	 WSPs	 to	
community	 by	 presentation	 and	 discussion	 method;	
WSPs	team	building	and	training	by	class,	exercise	and	
field	visit	method;	examination	of	water	safety	before	risk	
assessment	by	laboratory	examination;	risk	assessment	of	
water	safety	by	WSPs	team	using	tools	of	WHO;	minor	
repair	I:	after	risk	assessment;	examination	of	water	safety	
risk	after	minor	 repair;	monitoring	of	water	 safety	 risk;	
minor	 repair	 II:	 after	monitoring	 of	WSPs	 field	 trial	 in	
rob area.7 This work used experimental with pretest and 
posttest design.12-14

In accordance with sample representativeness, it was 
being taken from locations that are representative of the 
points of use 6. The time between sampling and analysis 
were kept to a minimum and it was storage in clean a 
glass	or	polyethylene	bottles	at	a	low	temperature	(4°C)	
in the dark sampler. Acidify (pH) and turbidity of water 
was tested immediately after sampling to prevent change 
during storage and transport 6.

STATISTICAL ANALYSIS

Description of data conducted by compared water 
quality	 before	 and	 after	 of	 the	WSPs	 implementation.	

Kolmogorov-Smirnov	 was	 performed	 to	 analyze	
normality	 of	 data	 (MPN	 coliform,	 turbidity,	 pH,	 and	
salinity).	 Wilcoxon	 match-paired	 test	 was	 performed	
to	 analyze	 the	 quality	 of	 drinking	 water	 before	 and	
after	 implementation	of	WSPs	program	at	α	=	0.05	 15. 
All	 statistical	 analyses	 were	 performed	 using	 SPSS	
statistical software version 20.0 (IBMTM Corp.).

RESULTS AND DISCUSSIONS

Table 1, in term of pH and salinity, all water sample 
qualify	 the	 standard,	 yet	 two	 of	 40	 samples	 exceed	
turbidity standard (> 25 mg/l). Eighty percent of water 
sample	at	customer	level	did	not	meet	specified	standard	
according to Decree of Ministry Health of Republic 
of	 Indonesia	 number	 416/1990,	 which	 is	 maximum	
10/100 ml water sample. Water quality does not require 
BOD parameter. The BOD examination was performed 
to estimate a possibility of piping leakage, loose 
connections, or water contamination by sewer or tidal 
inundation, also possibility sedimentation in inner pipe. 
In addition, from the results of our spot check by cutting 
distribution pipeline, we found in the inner wall of the 
pipe has a lot of stick impurity deposition.

On physical examination at household level of deep 
ground water, the turbidity levels before the repair were 
found	 in	 two	 samples	 of	 40	 samples	 tested,	 that	 did	 not	
qualify at more than 25 mg/litter. However, the physical 
examination of the water quality parameters of turbidity 
after the improvement of drinking water supply system, it is 
no longer found turbidity levels that exceed the requirements 
of	Ministry	of	Health	regulation	number	416/1990.

Bacteriological quality of the water in the deep 
ground	 well	 at	 customers	 level	 is	 qualified	 according	
to	Ministry	 of	 Health	 regulation	 number	 416/1990	 as	
much	 as	 13	 (32.5%)	 of	 the	 40	 samples	 tested	 (same	
sample before risk assessment). While the quality of 
deep ground well on customers who do not qualify the 
requirements	as	much	as	27	(67.5%)	of	the	40	samples	
tested. Bacteriological quality of water that met the 
requirements have increased 17.5%, from 6 (15%) to 
13 (32.5%). The most bacteriological quality of the 
water samples examined (67.5%) remained not met its 
specified	requirements.

As a conclusion, test results of water quality 
parameters of physics, chemistry, and biology at the 
consumer level after the improvement of drinking 
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water	 supply	 as	 follow	 (Table	 1):	 (a)	 Physical	 quality	
parameters	 of	 turbidity	 of	 water	 with	 as	 many	 as	 40	
samples	 (100%)	 were	 eligible;	 (b)	 Bacteriological	
quality (total coliform) from deep ground well water to 
customers	who	 still	 have	 not	 qualified	 as	much	 as	 27	
(67.5%)	of	the	40	samples	examined;	(c)	Parameters	pH	
and salinity and BOD all (100%) were eligible.

Table 1: The category of standard of water quality 
before and after minor repairs of implementation of 

the WSPs program

Water parameters Before  
(n = 40)

After  
(n = 40)

MPN coliform
Met standard 17.5 32.5

Not	met	standard 82.5 67.5
Turbidity (NTU)

Met standard 95 100
Not	met	standard 5 0

Conted…

Salinity (mg/L)
Met standard 100 100

No	met	standard 0 0
pH

Met standard 100 100
Not	met	standard 0 0

BOD (mg/L)
Met standard 100 100

Not	met	standard
*According Ministry of Health of Republic of 

Indonesia	416/1990
Table 2 showed the statistical analysis of parameters 

of the water quality before and after minor repairs of 
implementation	 of	 the	WSPs	 program	 in	 Bandarharjo	
village.	The	average	level	of	the	MPN	coliform,	turbidity,	
and	salinity	were	significant	difference	before	and	after	
implementation	 of	WSPs	 program	 (p=0.016,	 p<0.001,	
and	 p=0.0028).	There	were	 no	 difference	 between	 pH	
and	 BOD	 before	 and	 after	 implementation	 of	 WSPs	
program	(p=-,	p=0.697).

Table 2: The water quality before and after minor repairs of implementation of WSPs program

Water 
parameters

Before (n=40) After (n=40)
p-value Remark*

Mean ± SD Min. Max. Mean ± SD Min. Max.
MPN	coliform 740.2	±	1012 3 2400 273.93	±	641.3 3 2400 0.016 Not	met	standard
Turbidity	(NTU) 4.28	±	11.5 0.18 65.9 0.26	±	0.23 0.02 1.34 <0.001 Met standard
Salinity (mg/L) 0.12	±	0.09 0.018 0.66 0.24	±	0.15 0.04 0.4 0.028

pH 7.0	±	0 7.0 7.0 7.0	±	0 7.0 7.0 - Met standard
BOD (mg/L) 0.45	±	0.5 0.1 2.91 0.42	±	0.22 0.1 0.94 0.697 -

*According	Ministry	of	Health	of	Republic	of	Indonesia	416/1990

The local government drinking water supply system 
consists of intake of raw water, physical and chemical 
treatment, distribution and household connection. 
Complete water treatment included screening, 
coagulation,	 sedimentation,	 filtration,	 disinfection,	 and	
distribution. 16 However, the minimum requirement for 
ground water is disinfection. One way to disinfect water 
is	using	chlorine.	An	effective	disinfection	using	chlorine	
kills	bacteria,	viruses,	and	protozoa	such	as	Giardia	and	
Cryptosporidium.1

Coliform bacteria is an intestinal bacteria leaves 
in human digestion tract, has a pathogenic capacity 
which used to be an indicator of sanitation. The most 
widely used in drinking water indicators are coliforms 

(total coliforms), fecal or thermo tolerant coliforms, 
Escherichia coli, enterococci (fecal streptococci or 
intestinal enterococci) and bacteriophages.17The 
presence of fecal coliform, which counted by a number 
of colonies, is positively correlated with the presence 
of pathogenic bacteria. In addition, the detection of the 
coliform is cheaper, faster, and simpler than detection 
of other pathogenic bacteria method. Therefore, a 
coliform determination could be used as an indicator of 
water quality. Although E. coli is a part of the normal 
microbial digestive tract, the presence of certain 
strains could cause moderate to severe gastroenteritis 
level in humans and animals. Feces can be a source of 
pathogenic	 bacteria,	 viruses,	 protozoa,	 and	 helminth.7 
The presence of coliforms in the distribution system, 
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while possibly due to inadequate treatment, could also 
be	 due	 to	 cross-connections	 or	 failure	 to	 maintain	 an	
adequate disinfectant residual.18

Water supply system in Bandarharjo village mostly 
relies on deep ground wells. The water has undertaken 
neither physical nor chemical treatment processing 
to secure water quality and safety. Disinfection is an 
effective	barrier	to	many	pathogens	(especially	bacteria)	
during	 drinking-water	 treatment	 and	 should	 be	 used	
for surface waters and for groundwater subject to fecal 
contamination.7 

The	average	number	of	MPN	coliform	before	and	
after	implementation	of	WSPs	program	remain	not	met	
the standard in accordance with Ministry of Health 
of	 Indonesia	 number	 406/1990	 (Table	 2).	 Although	
the	 average	 number	 of	 MPN	 coliform	 significantly	
decreased	 before	 and	 after	 implementation	 of	 WSPs	
program	(p	=	0.016).	This	probably	because	the	minor	
repair of the water system that only focused on the 
improvement of physical infrastructure to prevent 
contamination, rather than chemical aspects. Chemical 
treatment such as water disinfection had not been done 
due to community rejection. Thus the bacteria remain 
contaminated water from the source and distributed to 
costumers. Although at water source the bacteriological 
quality actually improved, the improvement was not 
significant	in	accordance	with	a	standard.	A	recent	study	
revealed groundwater to be vulnerable to contamination 
both	in	the	vulnerable	and	critical	zones	in	the	north	and	
the east of Semarang. This groundwater was unsuitable 
for drinking water due to seawater intrusion in the 
damage area.19

The	 presence	 of	 microbial	 may	 also	 influence	 by	
organic materials 20 deposition in the inner of type pipe 21 
in distribution and the process included three stages.22 It 
was indicated the presence of BOD, although in a small 
amount.	The	BOD	level	was	lower	after	WSPs	program	
implemented	 even	 it	 was	 not	 statistically	 significant.	
The pipe deposition may cause of microbial growth.23 
Several studies have demonstrated presence of coliforms 
in drinking water distribution systems associated with 
biofilm	growth	problems.24,25

The salinity of drinking water was very low, 
despite the increase in salinity after minor repair of the 
water supply system. The water salinity level met the 
requirement in accordance with the quality of drinking 
water.	 Biofilm	 growth	 is	 influenced	 by	 a	 number	 of	

physical, chemical, and biological processes. The level 
of acidifying (pH) of water was 7 (in neutral pH) and its 
good chemical condition for growing microbial in the 
water.22	There	was	no	significant	difference	(constant)	of	
pH	before	and	after	implementation	of	WSPs	program.	
There was no treatment process in the water supply 
system, a primarily addition of the chemical agent. 
So the pH remained constant in average.26 The pH 
is an important operational water quality parameter, 
for	 effective	 disinfection	with	 chlorine,	 the	 pH	 should	
preferably	 be	 6-8,	 because	 chlorination	 may	 be	
ineffective	above	pH	9.7

Turbidity	 was	 met	 a	 standard	 and	 significantly	
reduced	 in	 average	 (difference)	 before	 and	 after	
implementation	 of	WSPs	 program	 (p	 <	 0.001).	Water	
supply system: at the source (i.e., cisterns, pipe, and 
cisterns cover), at distribution pipe (i.e., leakage pipe, 
lost	 connection,	 flushing),	 and	 at	 customer	 connection	
(i.e., water meter, connection pipe) were improved. 
Turbidity correlates with changes of suspended bacterial 
concentration 21	 and	adversely	affects	 the	efficiency	of	
disinfection.7 As the turbidity decreased, the number of 
MPN	also	showed	a	significant	decrease.

CONCLUSIONS

The bacteriological quality of water supply 
system in Bandarharjo village increased 17.5% after 
implementation	of	WSPs	program.	The	implementation	
of	 WSPs	 program	 is	 able	 to	 improve	 the	 quality	 of	
drinking water and can be replicated. However need 
continuous assistance and improvement particularly to 
maintain the team, disinfection process using acceptable 
method,	periodically	flushing,	and	monitoring	drinking	
water supply system.
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ABSTRACT

Background: Dengue hemorrhagic fever is a serious health problem in Medan, with high incidence annually. 
Social and ecological factors are play role on dengue transmission.

Purpose: The aims of study to determine the impact of social  and ecological factors on dengue transmission 
and made a prediction model for dengue transmission.

Method: This study was a cross sectional study  with 100 households both in high and low subdistricts 
dengue incidence that were selected using systematic random sampling. Of the 100 households, larvae 
examination was performed. Data analysis was performed using simple and multiple logistic regressions.

Results: The results revealed that houses without window screen, frequency of cleaning of garbage dump 
more than 7 days and presence of larvae positive container had roles on dengue transmission in Medan with 
the	equation	of	prediction	model	for	dengue	transmission	=	2.343	+(-2.025	x	houses	without	window	screen)	
+	(1.876	x	frequence	of	cleaning	garbage	dump	more	than	7	days	)	+	(1.549	x	presence	of	larvae	positive	
container ).

Conclusions: social and ecological factors are related to dengue transmission in Medan. Health promotion 
about	dengue	prevention	is	essential	and	should	be	intensified	to	improve	dengue	preventive	measures.
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INTRODUCTION

Dengue hemorrhagic fever (DHF) is health problem 
in many tropical and subtropical countries worldwide. 
Presently,	 more	 than	 100	 countries	 are	 endemic	 for	
dengue virus infection with 390 million dengue infection 
occur annually 1. It was estimated that about 3.9 billion 
people	live	in	128	countries	high-risk	areas	for	dengue	
infection2.	 World	 Health	 Organization	 (WHO)	 noted	
Indonesia as the country with the highest dengue cases 
in	Southeast	Asia.	Among	34	provinces,	North	Sumatera	
Province	 is	 endemic	 area	 for	DHF	 cases	 di	 Indonesia	

with	 Medan	 is	 the	 highest	 for	 DHF	 cases	 in	 North	
Sumatera	Province	3.

The factors responsible for DHF incidence are 
complex. Social factors as well as ecological factors 
play role on dengue transmission. Social factors such 
as poverty, illiteracy, household density, and cultural 
practices	 affect	 the	 abundance	 of	 Aedes aegypti 
mosquitoes. In addition, environmental factors such 
as environmental and housing conditions with poor 
hygiene conditions can create potential breeding sites. 
Moreover prolonged storage of water for domestic could 
also create breeding place for Aedes aegypti, thereby 
increasing dengue transmission4,5. A study in Southern 
Brazil	by	Thammapalo	et al. (2008) found brick houses 
and houses with poor garbage disposal are at higher 
risk for contracting DHF6. Another study by Spiegel et 
al. (2007) found that social and environmental factors 
are associated with the presence of Aedes aegypti and 
thereby have a higher risk for DHF 7.
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Public	 awareness	 about	 dengue	 and	 prevention	
measures are essential in dengue prevention and control. 
Many studies investigate the knowledge, attitudes and 
practices concerning dengue in communities. A study by 
Shuaib et al. (2010) concluded that appropriate knowledge 
does	 not	 always	 lead	 to	 effective	 practices8. Contrary 
with	Al-Dubai	 study	 et al. (2013) found that knowledge 
regarding	dengue	is	associated	with	effective	practices	for	
dengue prevention9.

DHF is a health problem in Medan. Many prevention 
efforts	have	been	conducted,	however	the	incidence	of	DHF	
remains	high.	For	effective control	measures,	efforts	should	
be focused on the disease risk factors, particularly social 
and ecological factors. Therefore, this study was designed 
to identify the social and ecological risk determinants of 
dengue transmission.

METHOD

This study was conducted in Medan, a district 
with	high	DHF	incidence	in	North	Sumatera	from	20th	
August, 2016 to 28th September, 2016.  In this study, 
the larval survey was done based on WHO procedure 
by inspection of containers both indoor and outdoor in 
selected houses to examine  Aedes larvae as shown in 
Figure 1 and then house index ( HI) was calculated.

Fig. 1: Activity in larva survey

Sample: In this study, two subdistricts with high DHF 
incidence (Selayang, Tuntungan) and two subdistricts 
with low DHF incidence (Denai, Medan area ) were 
purposively selected based on the incidence of 
DHF. From the high subdistrict, households were 
systematically selected among the households with 
reported	 cases	 from	 the	health	 office	 registry,	whereas	
in the low subdistrict, households were systematically 
selected  based on the registry of the household from the 
sub-district	administrative	office.

Sample size:	Sample	size	was	calculated	using	the	two-
proportion formula 10, with an avarage Odds Ratio (OR) 
of	3.45.	Proportion	of	low	education	in	cases	group	(P1)	
of	0.49	and	proportion	of	low	education	in	control	group	
(P0)	of	0.22	11. An allowable error of 5% and a power of 
study	of	80%.	The	sample	size	was	48.	Therefore,	100	
households for subdistrict with both high and low DHF 
cases were included in this study.

Study instrument: The sociocultural data,knowledge 
as well as environmental condition were collected 
by interview and check list and then recorded 
using questionnaires that were developed based on 
questionnaires published research12,13.The	socio-cultural	
factors included education level, knowledge, hanging 
clothes, frequency cleaning of water container and 
frequency cleaning of garbage dump.  Environmental 
factors included house construction, window screen and 
house with positive container. Knowledge was assessed 
via eighteen questions regarding cause, symptoms, mode 
of transmission, breeding place and prevention. These 
questions could be answered with yes (scoring 1 point) 
and no or do not know (scoring 0 points). Knowledge 
was	classified	as	good	when	75%	or	more	of	the	answers	
were correct and low when less than 75% of the answers 
were correct.

STUDY ANALYSIS

The	Statistical	Package	 for	Social	Science	 (SPSS)	
program Release 22.0 was used for data analysis. House 
indices were calculated and tabulated for descriptive 
statistics. Simple and multiple logistic regressions were 
used	 to	 analyze	 the	 association	 between	 social	 and	
ecological factors with dengue transmission

RESULTS AND DISCUSSION

A total of 100 samples were included in this study  
consisted of 100 households both in high and low 
subdistricts dengue cases.  The majority of respondent 
in	high	subdistrict	have	low	educational	level	(	48.0%)	
and poor knowledge (60.0%). Habits that promote Aedes 
aegypti	breeding,	such	as	hang-drying	clothes,	cleaning	
water container more than 7 days, garbage disposal 
more	 than	7	days	were	found	 to	be	88.0,	34.0,	48.0%,	
respectively ( Table 1).
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Table 1: Socio-cultural profile of respondents (n = 100)

Socio-cultural 
factor

High 
subdistrict

n (%)

Low subdistric
n (%)

Education level
High 26 (52.0) 36(72.0)
Low 24	(48.0) 14	(28.0)

Knowledge
Good 20	(40.0) 31 (62.0)
Poor 30 (60.0) 19 (38.0)

Hanging clothes
No 6 (12.0) 9 (18.0)
Yes 44	(88.0) 41	(82.0)

Frequency cleaning of water container
≤	7	days 33 (66.0) 39 (78.0)
> 7 days 17	(34.0) 11 (22.0)

Frequency cleaning of garbage dump
≤	7	days 26 (52.0) 38 (76.0)
> 7 days 24	(48.0) 12	(24.0)

Concrete houses were the most common house 
(50.0%)	 in	 high	 subdistrict.	 	 Of	 the	 50	 houses,	 44%	
houses without window screen. Moreover, houses with 
positive container in high subdistrict are more found 
than low subdistrict with houses indices 22.0% versus 
6.0% (Table 2). Of the type positive container both high 
and low subdistrict, there were eight type of  positive 
container in high subdistrict, while only one type in low 
subdistrict as presented in Figure 2. While for houses 
with positive container in high subdistrict is more than 
low subdistrict, thereby house indices for Aedes in high 
subdistrict compared to low subdistrict are 22 % versus 
6 % as presented in Figure 3.

Of the simple logistic regression showed that 
education level, knowledge, frequency cleaning of 
water container, frequency cleaning of garbage dump, 
houses without window screen and  presence of positive 
container	were	significant	variables	that	indicated	with	p 
value less than 0.25 (Table 3) . Then these  variables were 
included in in the multiple logistic regression and with 
the	enter	method,	 three	significant	variables	contribute	
to dengue transmission such as houses without window 
screen, frequency

Table 2: Environmental characteristic of 
respondents (n = 100)

Enviromental 
variable

High 
subdistrict

n(%)

Low subdistric
n(%)

Houses construction
Wood 5 (10.0) 2	(4.0)
Brick 18 (36.0) 31 (62.0)

Concrete 15 (50.0) 14	(28.0)
Mixed 2	(4.0) 3 (6.0)

Window screen
Yes 28 (56.0) 13 (26.0)
No 22	(44.0) 37	(74.0)

Positive container
Yes 11 (22.0) 3 (6.0)
No 39 (78.0) 47	(94.0)

Fig. 2: Type of positive container

Fig. 3: House indices in high and low subdistrict
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cleaning of garbage dump more than 7 days and  
presence	 of	 positive	 container.	 Then	 three	 significant		
variables	 put	 into	 fix	 model	 to	 produce	 equation	 for	
prediction	 model	 for	 dengue	 transmissioon	 is	 2.343	 +(-
2.025	 x	 houses	 without	 window	 screen	 )	 +	 (	 1.876	 x	
frequency cleaning of garbage dump more than 7 days	)+	
(1.549	x	presence	of	water	container)		as	shown	in	Table	4.

Table 3: Factors associated with dengue 
transmission using Simple Logistic Regression

Variabel Crude OR
95 % CI p value

Education level
High 2.37

0.031
Low (1.04;	5.44)

Knowledge
Good 2.45

0.029
Poor (1.09;	5.49)

Hanging clothes
No 1.61

0.401
Yes (0.53;4.92)

Frequency cleaning of water container
≤	7	days 1.83

0.181
> 7 days (0.75;	4.44)

Frequency cleaning of garbage dump
≤	7	days 2.93

0.014
> 7 days (1.25;	6.87)

House contruction
Wood

0.390
Brick

Concrete 1.28
Mixed (0.73	;	2.27)

Window screen
Yes 3.62

0.003
No (1.36;	8.40)

Positive container
Yes 4.33

0.033
No (1.13;	16.62)

Waste management was associated with dengue 
transmission. As known that the solid waste of plastic 
bottles, disposed of carelessly can be a breeding place for 
the vector of dengue fever and and thereby could increase 
the incidence of dengue  hemorrhagic fever. In this study 
the frequency of garbage dump was associated with dengue 
transmission.	This	finding	is	consistent	with	Thammapalo	
study et al. (2008)  the cities of Songkhla and Suwannapong 

et al.	 (2014)	 	 in	Thailand.	They	 found	 that	poor	garbage	
disposal contributed to dengue transmission 6,14. Likewise, 
Cordeiro et al.	(2011)	study	in	South	East	Brazil	found	that	
low frequency of garbage collection was associated with an 
increase in the incidence of DHF 15.

Window screen have been promoted for use to 
prevent mosquitoes entering the house therefore, 
preventing contact with Aedes mosquitoes. In this study, 
houses without window screen was associated with 
dengue	 transmission.	This	 findings	was	 	 supported	 by	
Norli	&	Azmi	(2008)	study	in	Johor	Bahru	and	Koyadun	
study et al. (2012) in Thailand found that houses without 
window screen contributed to DHF incidence16,17.

Table 4: Factors associated with dengue 
transmission using Multiple  Logistic Regression

Variabel ß Crude OR
95 % CI p value

Frequency cleaning of garbage dump
≤	7	days 6.53

0.001
> 7 days 1.87 (2.12;	20.06)
Window screen
Yes 7.57

0.000
No -2.025 (2.53	;	21.72)
Positive container
Yes 4.71

0.027
No 1.549 (1.19	;	18.62)
Constant 2.343

The presence of container positive for larvae would 
allow mosquito to breed and increase the mosquito 
population and risk for dengue transmission. In the 
current study, number of containers positive for Aedes 
larvae were more in the high subdistrict  compared to low 
subdistrict. This related to high incidence in the subdistrict. 
This	findings	was	consistent	to	Phuong	et al.( 2008) in a 
study	in	Binh	Thuan	Province,	found	that	positive	water	
container for Aedes larvae was associated with high 
incidence	of	dengue	fever	in	Binh	Thuan	Province	18.

Bathtub was one of the important breeding places 
for Aedes mosquitoes. Bathtub made of cement and 
brick was preferred by Aedes for eggs attachment. Most 
people keep water in the bathtub to take a bath and 
cleaned up more than two weeks or even once a month. 
This could be a potential breeding place for Aedes and 
high risk for dengue transmission. In this study, bathtub 
was the  commonest container positive for Aedes larvae 
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both	 in	 high	 and	 low	 subdistrict.	 This	 finding	 	 was	
consistent	 to	 the	findings	by	Yotopranoto	et al. (2010) 
in	Nginden	district	and	found	that	traditionally	bathtub	
was the potential container for Aedes larvae inside the 
house19.

Vector density as well as breeding places are the 
important	 for	 effective	 vector	 control.	 larval	 	 indices	
was	 significantly	 associated	 with	 	 DHF	 transmission.		
Health	Ministry	 of	 Indonesia	 and	 	The	 Pan	American	
Health	Organization	used	HI	as	an	indicator	for	dengue	
transmission. In this study,  house indices (HI ) in high 
subdistrict was more than low subdistrict ( 22% versus 6 
%). Therefore, HI in the high subdistrict was more than 
10. It indicates that this subdistrict has a high risk of 
DHF transmission 20.

In this study we found that prediction model for 
dengue	 transmissioon	 is	 2.343	 +(-2.025	 x	 houses	
without	window	screen	)	+	(	1.876	x	frequency	cleaning	
of	garbage	dump	+(1.549	x	presence	of	water	container).	
From this equation can interpretated that  one point 
added in house without window screen will increase 
risk of dengue transmission is 7.57 times compared to 
houses with window screen. The increased of one point 
in frequency cleaning of garbage dump more than 7 days 
will increase 6.53 times risk of dengue transmission 
compared to frequency cleaning of garbage dump less 
than or 7 days.  Likewise,  for positive water container 
one point added in presence of water container probably 
increase	 4.71	 risk	 of	 dengue	 transmission	 compared	
to absence of water container . Thus, houses without 
window screen, frequence cleaning of garbage dump 
more than 7 days and presence of water container are 
predictor dengue transmission

CONCLUSION

Our study revealed that social and ecological 
factors are associated with dengue transmission.  House 
without window screen, frequency cleaning of garbage 
dump more than 7 days and presence of  larvae positive 
container are predictor for dengue transmission.

For	 effective	 control	measures,	 effort	was	 focused	
on	the	risk	factors,	spesifically	on	social	and	ecological	
factors. Therefore, health promotion about dengue 
prevention is essential to improve dengue preventive 
measures.
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ABSTRACT

Plumbun	is	one	of	toxic	heavy	metal	that	can	decrease	hemoglobin	and	IQ,	affect	the	digestive,	cardiovascular	
and reproduction system. In Cinangka Village (Bogor), plumbun pollution on the ground reached 270,000 
ppm	(WHO	threshold	=	400	ppm).	The	purpose	of	 this	 study	was	 to	analyze	 the	determinant	 factors	of	
plumbun level in blood among elementary school students in Cinangka. This  research was  an  analytic  
survey  with  cross sectional  design. To measure plumbun, blood samples were taken from 103 students 
in	Cinangka	 (2014).	 Independent	 variables	 consist	 of	 location	 of	 residence,	 parent’s	 education,	 nutrient	
intake were known by using questionnaire. The measurement of nutritional status was known by calculating 
Body	 Mass	 Index.	 Statistical	 analysis	 with	 Mann-whitney	 test	 showed	 there	 was	 mean	 difference	 in	
plumbun	level	between	students	who	living	in	Cinangka	villages	and	outside	Cinangka	Village	(p=0.004).	
For	mother’s	 education,	 there	was	mean	difference	 in	plumbun	 level	 between	 students	who	had	mother	
with	 low	education	 and	high	 education	 (p=0.032).	There	was	not	mean	difference	 in	plumbun	 level	 for	
father’s	 education	 (p=0.250)	 and	 nutritional	 status	 variable	 (p=0.145).	 Rank	 spearmen	 correlation	 test	
showed	there	was	correlation	between	intake	of	potassium	(p=0.05;correlation	coefficient=-0.191),	calcium	
(p=0.05;correlation	 coefficient=-0.192)	 and	 zinc	 (p=0.05;correlation	 coefficient=-0.194).	 There	 was	 not	
correlation	between	intake	of	iron	(p=0,107)	and	protein	(p=0.080)	with	plumbun.	Determinant	factors	of	
plumbun	level	in	this	study	were	location	of	residence,	mother’s	education,	intake	of	potassium,	calcium	and	
zinc.	Variable	of	father’s	education,	nutritional	status,	iron	and	protein	intake	were	not	determinant	factors	
of plumbun level.
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INTRODUCTION

Heavy metal pollution is becoming a serious issue 
in developing countries[1].	 Plumbun	 is	 one	 of	 heavy	
metal	that	can	pollute	the	air.	The	first	effect	on	chronic	
plumbun poisoning before it reaches the target organ 
is the presence of disturbances in the biosynthesis of 
the hem, and if the disorder is not resolved soon it can 
lead to disruption to various organ systems such as the 

nervous	system	(IQ	level),	kidneys,	reproductive	system,	
gastrointestinal tract and anemia[2].

Although today some countries have made policies 
to remove plumbun from gasoline, but plumbun exposure 
at the population level in some areas, especially in 
developing countries remains high. Mean of plumbun 
level	in	China	were	reported	13	μg/dl[3],	15	μg/dl	in	the	
urban populations in Bangladesh[4],	and	11	μg/dl	in	urban	
children in India[5].	Plumbun	level	in	50	children	aged	3	
months to 19 years involved in the WHO investigation 
ranged	from	39.8-613.9	μg/dl,	with	an	average	of	129.5	
μg/dl	 (SDs	 of	 92.4	 μg/dl)[6]. In contrast, in developed 
countries, such as the United States, reported that the 
mean	of	plumbun	level	in	children’s	blood	1.9	μg/dl[7].

Since	March-April	2010	there	has	been	an	outbreak	
of	plumbun	poisoning	in	the	Zamfara	region	of	Nigeria.	
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Investigations	 involving	 WHO	 confirmed	 that	 severe	
plumbun poisoning occurred in more than 100 children 
in Dareta and Yargalma Villages, with a mean of pumbun 
level	in	the	blood’s	children	of	119	μg/dl	[8] .

The	 research	 was	 done	 by	 Cao	 (2014)	 in	 China	
showed the arithmetic mean, geometric mean and 
median	of	plumbun	 levels	of	0-	 to	6-year-old	children	
from	Shanghai	were	22.49	mg/L,	19.65	mg/L	and	19.5	
mg/L, including 0.26% (6/2291) with concentrations 
>100 mg/L and 2.7% (61/2291) with concentrations 
>50	mg/L.	Boys’	levels	(23.57	mg/L)	were	greater	than	
those of girls (21.2 mg/L). The plumbun levels increased 
with age. Risk factors for lead contamination included 
housing	 environment,	 parents’	 education	 levels,	 social	
status,	hobbies,	and	children’s	nutritional	status[9].

Today the battery recycling industry is an important 
source	 of	 plumbun	 pollutants	 today.	 Plumbun	 is	 used	
in industries derived from mined ore (primary) or from 
battery recycling (secondary)[10].

The Ministry of Environment, Indomesia  informed 
that plumbun pollution is still a problem in Jakarta, 
Bogor, Depok and Tangerang (Jabodetabek). This 
indicates that air pollution by plumbun comes from 
other sources rather than gasoline. began conducting an 
environmental investigation in 2001 and then resulted 
in	findings	 in	2005.	Early	 indications	 indicate	 that	 the	
source of high air pollution by plumbun in Jabodetabek 
area is due to the battery smelting industries  in the 
various	regions.	Furthermore,	the	findings	indicate	that	
Tangerang City, Tangerang Regency and Bogor Regency 
have higher number of battery smelting industries.

Based on the report of The Leaded Gasoline 
Elimination Committee in 2011, plumbun level in 
children’s	blood	in	the	battery	smelting	area	in	Tangerang	
and Bogor quite disturbing. Cinangka is one of the areas 
in Bogor District that has battery smelting industry and 
became a polluted place by plumbun since the 1980s. 
In Cinangka Village, plumbun pollution on the ground 
reached 270,000 ppm, whereas the WHO threshold is 
400	ppm.	It	can	be	seen	that	plumbun	pollution	based	on	
these results indicates that the quality of the environment 
is bad enough and contains great harm to human health 
and	other	life.	The	purpose	of	this	study	was	to	analyze	
the determinant factors of plumbun level in blood among 
elementary school students in Cinangka.

METHOD

A	cross	sectional	study	was	conducted	during	May-
June	2014.	This	study	used	questionarre	to	collect	data	
on	 the	 variables	 of	 location	 of	 residence	 and	 parent’s	
education level by doing interview. Variable of nutrient 
intake	was	known	by	using	food	recall	2x24	hour	form/
questionarre.	Each	participants	asked	to	fill	food	recall	
2x24	 hour	 form.	Variable	 of	 nutrient	 intake	 consist	 of	
intake	 of	 iron,	 protein,	 zinc,	 calcium	 and	 potassium.	
The measurement of nutritional status was known by 
calculating	Body	Mass	Index	and	converted	into	Z-score	
value. The Body Mass Index (BMI) was calculated as 
weight in kilograms divided by height in square meters 
(kg/m2). Data on plumbun level as dependent variable, 
was collected by measuring 3 ml venous blood from the 
arm of participants. Blood specimens were taken by 3 
medical	 personnel	 from	 Puskesmas	 Cilandak,	 South	
Jakarta and Jati Rahayu Hospital. The measurement 
of plumbun level conducted in the Hiperkes 
laboratory Jakarta, using AAS (atomic absorption 
spectrophotometer).

Population	 was	 the	 elementary	 school	 student	 in	
Cinangka	Village	(Bogor	District)	grade	4,	5,	and	6	with	
total population 535 students. Simple random sampling 
method was used to recruit elementary school students 
in	Cinangka.	Initially	103	students	who	met	the	study’s	
inclusion criteria and approved informed consent, 
invited to participate in this study.

Variable	of	location	of	residence,	parent’s	education	
level and nutritional status, divided into 2 categories or 
groups.	The	Mann-Whitney	test	was	statistical	analiysis	
test	to	analyze	whether	there	was	a	difference	of	plumbun	
level in the 2 categories of each variable. Data analysis 
using rank spearmen correlation test was done to know 
the correlation of nutrient intake variable (iron, protein, 
zinc,	calcium,	potassium)	with	plumbun	level.

RESULTS AND DISCUSSIONS

The description of plumbun level in blood as the 
dependent variable in this study was shown by tables 1 
and 2.

Table 1: Description of Plumbun Level in Students

Variable Mean Median SD Min Max
Plumbun	

level 14.70 14.01 11.95 0.05 52.11
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Table 2: Distribution of Plumbun Level Category 
Based on CDC Treshold

Variable F %
Plumbun level

≥	5	µg/dl 79 76.7
<	5	µg/dl 26 23.3

WHO has determined that the threshold value for 
plumbun	level	in	blood	was	10	μg/dl,	whereas	the	CDC	
has	set	a	threshold	level	of	plumbun	level	of	5	μg/dl[11]. 
Based on the results of the analysis, of 103 respondents 
found that the mean of plumbun level in their blood 
was	 14,70	 μg/dl,	 so	 that	 greater	 than	WHO	 and	CDC	
threshold values. The highest plumbun level of 52.11 
μg/dl	were	found	in	a	boy	aged	12.17	years	in	grade	6	
SD.	Plumbun	levels	are	grouped	into	2	categories	based	
on	CDC	cut	off	point	of		5	μg/dl.	As	many	as	76.7%	of	
respondents were known to had plumbun levels in blood 
≥	5	μg/dl.

Dhimal	 (2017)	 from	 Nepal	 reported	 that,	 found	
64.4%	of	the	children	in	his	research	had	plumbun	level	
in	 blood	 exceeding	 the	CDC	 cut-off	 point	 of	 	 5	 μg/dl	
indicating a serious public health importance. Although 
no	child	had	a	plumbun	 level	>45	μg/dl,	which	would	
have required chelation therapy as per CDC guideline[12]. 

The results of this study indicate that children 
living in Cinangka Village and children living outside 
Cinangka	Village	had	different	mean	of	plumbun	levels.	
It was known that Cinangka is one of the areas in Bogor 
District which has battery smelting industries and become 
a place polluted by lead. In the 1980s, Cinangka Village 
became the center for batterry smelting industries. In 
fact,	the	battery	melting	into	a	home-based	industry.	In	
the middle of the settlement, residents burned tin without 
chimneys	and	filters	of	emissions	 to	cause	polluted	air	
and the sky covered with black fog. In Cinangka Village, 
lead pollution on the ground reaches thousands or even 
hundreds of thousands of ppm, whereas WHO threshold 
is	400	ppm.

Researchers believe that such conditions lead to 
environmental contamination in Cinangka Village due 
to plumbun exposure derived from the battery recycling 
(recycling) industry that has been ongoing since the 
1980s. The presence of lead contamination in the 
environment caused children living in Cinangka Village 
had mean of plumbun level, higher than children living 
outside Cinangka Village.

This study had a similar result with a study by 
Clune et al (2011). Clune tried to create a global map 
of plumbun level in blood in children, by reviewing 120 
scientific	publication	data	representing	a	total	of	62,275	
children,	of	which	the	sample	came	from	242	different	
populations.	 Of	 the	 242	 populations,	 as	 many	 as	 57	
populations	 (24%)	 can	 be	 formed	 a	 hotspot	 or	 points	
of the area contained plumbun pollution. 57 hotspots 
representing	8,345	children.	It	was	known	that	9	hotspots	
had	mean	of	plumbun	level	 in	blood	≥	20	μg	/	dl,	and	
the most commonly presumed major source of hotspots 
were	melting	and	casting,	recycled	batteries	and	pottery-
glazed	pottery.	3	hotspots	had	mean	of	plumbun	level	in	
blood	≥	40	μg/dl,	and	this	is	related	to	the	production	of	
lead-glazed	 pottery	 in	La	Victoria,	 Ecuador	 (mean=40	
μg/dl),	 15	 batteries	 recycling	 in	 Manila,	 Philippines	
(mean=49.9	μg/dl),	16	hotspots	of	metal	disassembly	in	
Mumbai,	India	(geometric	mean	69.2	μg/dl)[13].

Table 3: Description of Nutrient Intake in Student

Variable Mean Min Max p 
value r

Iron intake 4.82 0.4 21,5 0.107 -0.160
Protein	
intake 30.71 4.2 76.8 0.08 -0.174

Zinc intake 3.43 0.50 10.30 0.05 -0.194
Calcium 
intake 280.97 11.0 1638,6 0.05 -0.192

Potassium	
intake 659.23 47.5 2450.6 0.05 -0.191

The result of univariate analysis showed that from 
103 respondents it was known that the mean of iron intake 
in	 students	was	30.708	g,	 zinc	 intake	3.2	mg,	calcium	
intake 280.968 mg and potassium intake 659.233 mg. 
Bivariate analysis using Rank Spearman correlation test 
showed from 5 variable of nutrient intake, there were 
3 variables that had correlation with plumbun level. 
The	 three	 variables	 were	 zinc	 intake,	 calcium	 intake	
and potassium intake, where all variables had p value 
of	 0.05.	 Rank	 Spearman	 coefficient	 value	 of	 -0.194	
for	 zinc	 intake,	 -0.192	 for	 calcium	 intake	 and	 -0.191	
for	 potassium	 intake.	 The	 coefficient	 was	 negative,	 it	
means	 that	 zinc,	 calcium	 and	 potassium	 had	 negative	
relationship with plumbun level. The interpretation was, 
the	higher	 the	 zinc,	 calcium	and	potassium	 intake,	 the	
lower the plumbun level in blood.

Results showed there was no correlation between 
iron intake and plumbun level. This was probably 
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because	there	were	other	factors	that	are	more	influential	
for plumbun level, such us the other nutritional intake. 
This study was not in line with research conducted 
by Bagepally (2016) in India. The results showed the 
workers	with	plumbun	level	>	30	μg/dl	(Fe	1745	±	723	
μg/l)	had	significantly	(p<0.05)	lower	serum	Fe	ratio	as	
compared	 to	 workers	 with	 plumbun	 level	 ≤	 30	 μg/dL	
(Fe	2063	±	784	μg/l).	The	serum	Fe	showed	significant	
negative correlation with plumbun level[14].

This	study	found	a	correlation	between	zinc	intake	
and plumbun level in the blood. This was supported by 
previous	research	conducted	by	Chao	(2014)	in	China.	
He	 reported	 that	 zinc	 supplementation	 proved	 to	 be	 a	
protective	 factor	 of	 high	 plumbun	 level	 in	 blood	 (p	 =	
0.039).	Iron,	zinc,	calcium	and	plumbun	are	all	divalent	
metal ions, and are absorbed from the gastrointestinal 
tract	 and	 metabolized	 through	 common	 pathways.	
Dietary	deficiencies	of	the	trace	iron,	zinc,	and	calcium	
elements lead to increased plumbun absorption. A diet 
full of dairy products can act to diminish the absorption 
of plumbun[9]. 

The	result	of	study	was	conducted	by	Pramono,	et	al	
(2017) showed all school children in their study (100%) 
had	plumbun	level	in	blood	≥	10	μg/dl	and	zinc	serum	
levels	<	65	μg/dl.	Recently,	even	though	plumbun	level	
in	blood	 less	 than	10	μg/dl	 is	considered	safe,	a	 study	
confirmed	 that	plumbun	 level	 in	blood	<	10	μg/dl	has	
associated	with	cognitive	deficits.	Thus	our	data	showed	
all	 children	 had	 low	 zinc	 serum	 levels	 (<	 65	 μg/dl).	
The	 Joint	WHO/UNICEF/IAEA/IZiNCG	asserted	 zinc	
serum	levels	<	65	μg/dl	has	been	recognized	as	serious	
public health problems[15]. 

Data indicated there was a correlation between 
calcium intake with plumbun level. A research conducted 
by Lacasana in Mexico city showed the average of blood 
lead	level	in	200	children	under	five	years	was	9.93	w	
g	dl−1	 (range	1-31	w	g	dl−1).	An	 inverse	 relationship	
was observed between plumbun levels in blood and 
daily calcium intake. This relationship was statistically 
significant	among	children	aged	13	months	-	5	years[16].

In	theory,	under	low-calcium	dietary	conditions	may	
increase plumbun absorption[11]. Calcium is absorbed via 
passive transport through epithelial cell tight junctions, 
and	 via	 active,	 vitamin	 D-regulated,	 transport,	 which	
predominates, especially when intake levels are low 
to	moderate.	 Plumbun	 uses	 both	 these	mechanisms	 to	
cross intestinal cells, and the luminal calcium transport 
protein	1	(CaT1)	exhibits	high	affinity	for	both	calcium	

and lead.39 Therefore, competition between plumbun 
and calcium exists at the active transporter, and it 
makes sense that low calcium intake would be related 
to greater plumbun absorption. Because the expression 
of CaT1 is dependent on vitamin D, however, the status 
of this vitamin would play an important role in plumbun 
absorption[17]. Among postpartum women in Mexico 
City, lower levels of bone plumbun were associated 
with higher intakes of calcium, vitamin D, phosphorus, 
magnesium	 iron,	 zinc,	 and	 vitamin	 C,	 though	 these	
relationships showed inconsistent trends[18]. 

The results showed a correlation between potassium 
intake and plumbun level in blood. In theory, a low intake 
of potassium will result in an increase in blood pressure. 
Potassium	and	plumbun	have	indirect	correlation.	This	
is because plumbun can have an impact on human 
health, such us hypertension, while low potassium 
intake	 can	 also	 affect	 the	 occurrence	 of	 hypertension.	
The	 results	 of	 Han’s	 (2018)	 study	 in	 China	 showed	
plumbun level in blood was positively associated with 
systolic	 blood	 pressure	 (SBP)	 and	 diastolic	 blood	
pressure	(DBP)	and	with	the	morbidity	of	hypertension	
in occupational populations with a high concentration of 
lead exposure[19].

Table 4: Distribution of Location of Residence, 
Nutritional Status and Parent’s Education Level

Variable Frequency Mean p value
Location of residence:
Living in Cinangka Village 94 54.62

0.004Living outside Cinangka 
Village 9 24.61

Nutritional status:
Malnutrition 33 45.79

0.145
Normal 70 54.93

Mother’s education:
Low education 81 55.27

0.032
High education 22 39.95

Father’s education:
Low education 71 54.26

0.250
High education 32 46.98

Table	 4	 shows	 that	 the	mean	 of	 plumbun	 level	 in	
children	 who	 living	 in	 Cinangka	 Village	 (54.62	 g/
dl), were higher than plumbun level in children living 
outside	 Cinangka	 Village	 (24.61	 g/dl).	 The	 result	 of	
Mhan-Whitney	test	showed	that	 there	was	a	difference	
mean of plumbun level in children living in Cinangka 
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Village and outside Cinangka Village, with p value of 
0.004.	For	nutritional	status	variables,	bivariate	analysis	
showed that the mean of plumbun level in children 
with malnutrion condition and children with normal 
nutritional	status	were	no	different	(p	value	of	0.145).	

Meanwhile, children who had mothers with low 
education had mean of plumbun levels higher (55.27 g/
dl) than children who had mother with high education 
level (39.95 g/dl). The result of bivariate analysis using 
Mhan-Whitney	 test	 showed	 that	 there	 was	 a	 mean	
difference	of	plumbun	level	in	children	who	had	mother	
with	high	and	low	education	(p	value	=	0.032).	Similar	
results	were	shown	by	Chao's	research	in	China	(2014).	
Based on bivariate analysis, p value of  0.000 with OR 
of	1.25	and	CI	=	1.14-1.37.	Parents'	level	of	education	
can	indirectly	affect	children's	plumbun	level	in	blood.	
Parents'	 learning	 and	 understanding	 of	 plumbun	
poisoning is related to their level of education[9]. Mothers 
have an important role to regulate eating patterns in 
the family. Thus, theoretically the higher of mother's 
education level, the higher the level of knowledge she 
has. For the variable of father's education level, the result 
of	bivariate	analysis	did	not	show	any	difference	in	the	
mean of plumbun level between children with high and 
low education father.

CONCLUSIONS

Determinant factors of plumbun level in this study 
were	 location	 of	 residence,	mother’s	 education,	 intake	
of	 potassium,	 calcium	 and	 zinc.	 Variable	 of	 father’s	
education, nutritional status, iron and protein intake 
were not determinant factors of plumbun level.
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ABSTRACT

In 2013, the national target of UCI was 86%, and 20% villages in Indonesia have not yet reached the national 
standard coverage. High risk Areas were very risky to have lower coverage. The aim this research was to 
identify	the	coverage	of	immunization	(UCI)	in	Semarang	City.	The	research	is	an	observational	descriptive	
with	quantitative	and	qualitative	approach.	The	high-risk	areas	in	this	study	were	Bandarharjo,	Dadapsari,	
Kuningan,	Pedurungan	Lor,	and	Tanjungmas	villages.		The	sample	was	64	infants	from	all	villages	and	the	
respondent	were	the	infant’s	parent.		UCI	was	measured	using	Rapid	Card	Check	(RCC)	form	recommended	
by	UNICEF.	The	 results	 of	 the	 study	 indicated	 that	 several	 infants	were	 still	 unimmunized.	 	High-risk	
areas	meant	that	the	areas	status	was	economically	poor,	crowded,	and	bad	sanitation.		Under-five	mothers	
refused	to	immunize	their	babies	for	any	reasons,	such	as	because	of	religion,	preoccupation,	and	sickness.	
Immunization	was	infant’s	right.	Immunization	was	very	important	to	maintain	the	infant’s	health	from	the	
disease	in	case	of	outbreak.	Understanding	of	the	infant’s	mother	was	necessary	to	raise	the	coverage	of	
immunization	in	Semarang	City.
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INTRODUCTION

To	 eradicate	 infectious	 diseases	 is	 very	 difficult	
because their spread might go anywhere even across 
administrative boundaries. To prevent the spread of 
the	 disease	 to	 other	 areas,	 immunization	 is	 one	 of	 the	
measures	although	it	is	very	cost	effective.	Immunization	
is	of	primary	prevention	efforts.(1)

According	 to	 Law	 Number	 36,	 2009	 on	 Health,	
immunization	is	one	of	priority	activities	of	the	Ministry	
of	 Health.	 The	 main	 objective	 of	 the	 immunization	
program is to reduce morbidity and mortality caused by 

preventable	 diseases	 by	 immunization	 (PDI).	 PDI	 is	 a	
contagious disease that potentially leads to outbreaks 
and death especially in Toddlers.(2)

Routine	 Data	 of	 Directorate	 General	 of	 P2P	 of	
2015 showed that the coverage of complete basic 
immunization	 from	2013-2015	decreased	 from	89.9%,	
86.9%, to 86.5% nationally.(3) According to routine data 
of	 2013,	 the	 complete	 basic	 immunization	 coverage	
reached	 its	 target	 as	 stated	 in	 Strategic	 Plan	 (Renstra)	
of the Ministry of Health.(4)	However,	in	2014	and	2015,	
the	immunization	coverage	did	not	reach	its	target	of	the	
strategic plan.(5)

In	 2013-2015,	 the	 coverage	 of	 complete	 basic	
immunization	in	Central	Java	was	100.7%,	93.4%,	and	
97.2%.	 In	 the	 case	 of	 PDI,	 measles	 was	 considered	
extraordinary events (KLB), as there were 32 cases in 
2013,	308	cases	in	2014,	and	576	cases	in	2015.(6)

In	 Semarang	 City	 during	 2013-2015,	 the	 basic	
immunization	coverage	decreased.	The	coverage	of	HB0	
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immunization	in	2013-2015	was	113%,	88%,	and	94%;	
of	 BCG	 immunization	 was	 118%;	 102%;	 and	 100%.	
Meanwhile,	 the	 immunization	 of	 Penta	 3	 was	 121%;	
100%,	and	101%;	of	Polio	4	immunization	was	120%,	
100%,	 and	 102%;	 and	 of	 Measles	 immunization	 was	
122%,	101%,	and	104%.(7)

In 2013, approximately 20% of villages in Indonesia 
did not meet the national UCI target of 86%. In Central 
Java	 during	 2013-2015,	 the	 achievement	 of	 UCI	 was	
99.14%,	99.7%,	and	99.95%.(6) Meanwhile, in Semarang 
City in 2015, the number of villages that meet UCI was > 
80%, as many as 177 villages (100%) from 177 villages. 
This number is still the same until today since 2013.(7)

The Government at district/municipal and 
provincial level undertaken by community health center 
shall carry out national planning for the implementation 
of	 immunization.	The	 immunization	planning	 includes	
identifying the location, logistical needs, and funding. 
In	 the	 era	 of	 decentralization,	 the	 success	 of	 the	
immunization	program	is	 largely	determined	by	strong	
commitment, operational cost support, and other 
resources provided by local governments.

The condition of health of infants and toddlers in 
Semarang City is still high at the level of community 
health center. Based on the problems, the coverage of 
immunization	in	high	risk	areas	in	Semarang	City	was	
being the focus of the investigation

METHOD

The research design used in this research was 
descriptive observational with quantitative and 
qualitative	 approach	 that	 describes	 immunization	
coverage in Semarang City. The population was all 
parents	who	have	babies	of	<	2	years	old	living	in	high-
risk areas in Semarang City i.e. Bandarharjo, Dadapsari, 
Kuningan,	 Pedurungan	 Lor,	 and	 Tanjungmas.	 The	
sample was parents who have babies of < 2 years old in 
Semarang	City	with	 a	 total	 sample	 of	 64	 respondents.	
The technique in sampling in this research was random 
sampling. This research was conducted in 1 month from 
February-March	2017.

The research instrument used was Rapid Card Check 
(RCC)	 form	 recommended	 by	 UNICEF.	 The	 research	
variables	 include	immunization	coverage	and	accuracy	
of	immunization.

RESULT AND DISCUSSION

Table 1: Criteria of High Risk Community and 
Sources of Immunization Information

Variables
Yes No

f % f %
HRC Criteria

Slum 18 28.1 46 71.9
Poor 16 25.0 48 75.0
Boro 1 1.6 63 98.4

Minority 15 23.4 49 76.6
River banks 0 0 64 100

Railway Sides 0 0 64 100
Certain religion 0 0 64 100
Certain ethnicity 0 0 64 100

Others 0 0 64 100
Source of information

Health worker 41 64.1 23 35.9
Kader 25 39.1 39 60.9
School 0 0 64 100

Religion Leaders 4 6.3 60 93.8
Friend/Neighbor 9 14.1 55 85.9

TV 11 17.2 53 82.8
Radio 0 0.0 64 100

Newspaper 1 1.6 63 98.4
Leaflet 0 0 64 100
Banner 0 0 64 100
Poster 2 3.1 62 96.9
Others 4 6.3 60 93.8

Table	1	shows	that	18	out	of	64	respondents	chose	
slums	as	the	greatest	criteria	in	high-risk	groups;	while,	
riverbank, rail sides, religion, and ethnic were not 
categorizing	as	high-risk	groups	criteria.

Furthermore,	 64.1%	 of	 respondents	 received	
immunization	 information	 from	health	workers;	while,	
information	 from	 schools,	 radio,	 leaflets,	 and	 banners	
were not the sources for respondents.

Table 2: Coverage and Accuracy of Immunization

Variables
Yes No

f % f %
Coverage of Immunization

HB0 47 73.4 17 26.6
BCG 49 76.6 15 23.4
Penta	3 31 48.4 33 51.6
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Conted…

Polio	4 33 51.6 31 48.4
Measles 27 42.2 37 57.8

Accuracy of Immunization
HB0 43 67.2 21 32.8
BCG 42 65.6 22 34.4
Penta	3 22 34.4 42 65.6
Polio	4 21 32.8 43 67.2
Measles 18 28.1 46 71.9

According	 to	 data	 research	 of	 basic	 immunization	
coverage in Semarang City, many parents did not 
immunize	 their	 children	 in	 that	 region.	 The	 most	
immunization	 not	 given	was	 penta	 3	 immunization	 as	
many as 51.6% and measles as many as 57.8%.

The result showed that many mothers did not 
properly	provide	 immunization	 to	 their	baby.	For	HB0	
immunization,	67.2%	had	immunized	their	baby	at	 the	
age	of	0-7	days;	while,	32.8%	of	infants	were	immunized	
improperly time.

For BCG, 65.6% infants had received BCG 
immunization	 before	 their	 infants	 were	 1	 month	 old;	
while,	34.4%	of	infants	were	immunized	improperly	time.

For	Penta	3,	34.4%	of	infants	had	been	immunized	
Penta	3	before	the	baby	was	4	months	old;	while,	65.6%	
of	infants	were	immunized	not	at	proper	time.

For	Polio	4,	32.8%	of	infants	had	received	Polio	4	
immunization	before	the	baby	was	4	months	old;	while,	
67.2%	of	infants	were	immunized	not	at	proper	time.

For	measles,	28.1%	of	infants	had	been	immunized	
against	Measles	before	the	baby	was	9	months	old;	while,	
71.9%	of	infants	were	immunized	not	at	proper	time.

The	 result	 showed	 that	 immunization	 coverage	 in	
high-risk	area	in	Semarang	city	was	low	because	there	
were	still	 infants	who	have	not	been	 immunized.	Data	
from	interviews	showed	that	mothers	did	not	immunize	
their children for several reasons such as sick children, 
parents were busy working, lack of knowledge, and 
religious factors believed that the vaccine used was 
forbidden (haram).

The research conducted Arumsari (2015) concluded 
that the reason most often raised by mothers who do not 
immunize	their	baby	is	due	to	busy	mom	working	and	
inappropriate	 schedule	 of	 immunization.(8) Meanwhile, 

Maryani and Sulastri (2009) stated that there are values   
and	 beliefs	 influence	 mother	 not	 to	 immunize	 their	
infant taken place in Blumbang Village Tawangmangu 
Subdistrict, Karanganyar Regency.(9)

Parents	 also	 stated	 that	 health	 officer’s	 factors	
also	 affected	 the	 implementation	 of	 immunization	
by	 mothers.	 This	 finding	 was	 in	 accordance	 with	 the	
research conducted Adriani (2015) who stated that 
health	 officers	 who	 have	 poor	 performance	 affect	
the	 coverage	 of	 immunization.(10) This was also in 
line with the research of Kontesa & Mistuti (2013) in 
working area of   community health center of Air Dingin, 
Kecamatan	Koto	Tangah,	Kota	Padang	 that	more	 than	
half	(57.6%)	of	respondents	stated	that	a	health	officer	
in the working area of    community health center Air 
Dingin, KotoTangah Subdistrict perform poorly.(11)

The absence of counseling from cadres caused little 
information	of	immunization	mothers	obtained	and	the	
mother	 feared	 about	 the	 emergence	 of	 ill	 effects	 after	
immunization.	The	lack	of	cadres	in	maximum	reaching	
the mother was caused by several factors such as limited 
facilities and infrastructure in making home visits, lack 
of	 knowledge	 about	 immunization,	 and	 the	number	of	
reports that cadres must do.

This	finding	was	consistent	with	L.	Green’s	theory	
of enabling factors that include the availability of 
infrastructure, health care facilities, and individual health 
care needs.(12) In a study conducted by Adriani (2015), 
there was an association between education, training, 
and knowledge, posyandu facilities and infrastructure, 
motivation, wage salary, tenure, and cadre attitude with 
the performance of posyandu cadres on the performance 
of posyandu cadres.(10)

The	impact	was	that	mothers	did	not	immunize	nor	
delayed	 in	 giving	 immunization	 to	 their	 children.	 In	
addition, the cadres expressed the need for cooperation 
with religious leaders/community leaders in supporting 
immunization	 activities	 to	 encourage	 and	 convince	
community	 that	 immunization	 is	 religiously	 accepted	
(halal).

CONCLUSION

The conclusion of this research is that there are still 
babies	who	still	do	not	completely	immunized	on	time	
in	Semarang	City.	Immunization	is	the	right	of	the	baby.	
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Immunization	 is	 very	 important	 to	 keep	 baby’s	 health	
from disease in case of outbreak. Maternal understanding 
needs	 to	 be	 developed	 to	 increase	 immunization	
coverage in Semarang City. Support of religious leaders/
community	 leaders	 can	 be	 the	 one	 of	 the	 efforts	 in	
encouraging	people	to	immunize	their	children.
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ABSTRACT

HIV	test	is	the	only	way	to	know	a	person’s	HIV	status.	The	number	of	patients	who	were	initiated	to	do	HIV	
test was very low, compared to the number of patients showing AIDS clinical symptoms and the number of 
babies	born	from	HIV-positive-mother.	Moreover,	there	was	a	great	rejection	from	patients	to	do	HIV	test.	
The	objective	of	this	research	was	to	describe	hospital	patients’	perception	of	the	implementation	of	PITC	by	
health	care	workers.	This	was	a	qualitative	research	using	case	study	design.	Nine	informants	were	in-depth	
interviewed	from	two	hospitals	in	Semarang	City	which	implement	PITC.	The	result	showed	that	patients	
were assuming that the initiation of HIV test by health care workers was important because they were hoping 
to know their sickness, so they could get the proper treatment as soon as possible. Information about HIV 
test	was	given	incompletely,	because	PITC	was	practiced	in	short	time	and	in	a	lack-of-privacy	room.	It	is	
suggested	to	PITC	implementers	that	the	initiation	of	HIV	test	should	be	carried	out	by	focusing	more	on	
patients understanding about why they were initiated to do HIV test and focusing more on the 3 C, especially 
the	confidentiality	as	mentioned	in	PITC	Guideline	by	Ministry	of	Health	of	Indonesia.
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INTRODUCTION

AIDS	 (Acquired	 Immune	 Deficiency	 Syndrome)	
appeared as an epidemic disease in several countries since 
years	 ago	 caused	 by	 HIV	 (Human	 Immunodeficiency	
Virus). This virus weakened human immune system. A 
person who infected by HIV could easily be infected by 
other germs, bacteria and viruses. The condition will then 
be called AIDS when the person has some opportunistic 
infections.1,2,3 

HIV&AIDS cases is similar to the ice berg 
phenomenon. There are big numbers of unknown cases 
than	the	known	cases.	The	only	way	to	find	the	unknown	
cases is to implement HIV test to more people. HIV Test 
is encouraged among key populations.1,4,5 

There are two types of HIV test based on the initiation, 
they	are	Client	Initiated-Testing	and	Counseling	(CITC)	
and	Provider	 Initiated-Testing	 and	Counseling	 (PITC).	
Client	Initiated-Testing	and	Counseling	(CITC)	mostly	
known as Voluntary Counseling and Testing (VCT) in 
some countries. In VCT, patients come to the health 
facilities to do HIV test of their own willingness. The 
main reason they decided to do VCT is due to the feeling 
of vulnerability or at risk. However, not everyone willing 
to do HIV test, even those who are at high risk.6,7 

Provider	 Initiated	 Testing	 and	 Counseling	 (PITC)	
is an HIV test that initiated by health care workers and 
offered	 to	all	patients.	The	 implementation	of	PITC	 to	
all	 patients	 is	 expected	 to	 increase	 patients’	 access	 to	
do HIV test, society acceptance to HIV test, and HIV 
detection rate.7	 	PITC	should	be	offered	 to	all	patients	
who show clinical symptoms indicating HIV infections, 
without considering the epidemic level.8,9 

The	implementation	of	PITC	in	hospital	is	considered	
important	to	find	new	cases	of	AIDS.	Health	care	workers	
need to initiate more suspected patients to do HIV test. 
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Hospitals generally have facilities for Mother and Child 
Health, Tuberculosis, Sexual Transmitted Infections, 
and facilities for people at high risks.9,10 

Semarang is at concentrated epidemics level of HIV, 
which	means	PITC	must	be	implemented	to	all	patients	
showing clinical symptoms of HIV and to all babies 
born from mother living with HIV. Based on annual 
report	of	PITC,	from	three	hospitals	in	Semarang	City,	
there	were	341	patients	who	were	pre	tested	in	PITC	in	
2012.11 The number of patients initiated to do HIV test 
was very low compare to the number of patients who 
have clinical symptoms indicating AIDS and the number 
of babies who were born from mother living with HIV.12 

The big gap between the patients initiated to do HIV 
test with the patients who should have been initiated 
to	 do	 HIV	 test	 is	 a	 fundamental	 problem	 in	 PITC	
implementation in Semarang City. Based on the previous 
research	conducted	to	PITC	implementers	in	Semarang	
City, it was found that there was a great rejection from 
patients to do HIV test although the implementers were 
all trained well.13 

Therefore, the objective of this research is to describe 
the	 patients’	 perception	 of	 PITC	 implementation	 in	
hospital setting.

METHOD

This research was conducted by using qualitative 
method	 and	 case	 study	 approach	 to	 describe	 patients’	
perception	of	PITC	implementation	in	hospital	setting.	
This research was implemented in Semarang City, 
Central	Java	Province,	Indonesia.	The	research	site	was	
chosen	 based	 on	 the	 existence	 of	 PITC	 program	 and	
regular	 report	 of	 PITC	 implementation	 to	 Semarang	
Health	Office.

From 28 hospitals in Semarang City, there were only 
3 hospitals who met the criteria.  Those hospitals have 
different	characteristics.	Such	as	the	patient’s	residences,	
the	origin	of	referral,	PITC	implementer	sector,	and	PITC	
implementers. However, this research was implemented 
in two hospitals due to permission issues.

The sampling was done by purposive sampling 
method because the informants in this research are 
patients who have been initiated to do HIV test by health 
care	 workers.	 There	 were	 9	 informants	 who	 were	 in-
depth interviewed. 

Data	was	 content	 analyzed	 and	 used	 triangulation	
for the validation method. The triangulation was done 
by	 in-depth	 interviewing	 the	PTC	 implementers,	Head	
Unit	of	HIV	or	VCT,	and	to	the	Person	in	Charge	(PIC)	
of HIV program or VCT program at the related hospital.

RESULTS AND DISCUSSIONS

Characteristics: There were 9 informants who 
participate in this research. Informants were in productive 
age. The youngest informant was 22 years old. The 
oldest informant was 38 years old. Five informants were 
female and four informants were male.

All	 of	 the	 informants	 had	 finished	 9-years	
compulsory education. Two informants were graduated 
from Junior High School. Seven informants were 
graduated from Senior High School.

Six of the informants were married. One of the 
married informants admitted that the partner had 
opportunistic infections of AIDS. And the partner was 
once initiated to do HIV test by health care workers.

Four of the informants admitted that they did unsafe 
sex with many sexual partners. Which means, they never 
used condoms everytime they are having sex.

Three of the informants did HIV test before being 
initiated in current hospitals. One of them was initiated 
by midwife in public health center. The other was forced 
by the prison guard. And the other one was doing it by 
his own willingness. While the six others never had HIV 
test before and never being initiated to do HIV test.

Result showed that 2 informants were mother who 
gave birth and 7 informants were patients with severe 
infections. Most of the informants had opportunistic 
infections.

The Delivery of Health Care Workers: Result showed 
that almost all of the informants thought that the health 
care workers were nice, care, patient and communicative 
when initiating HIV test. The health care workers also 
giving the chances for patients to ask anything that patients 
need to know. Eventhough some informants did not asked 
anything because they did not know what to ask.

The attitude of health care workers made patients 
felt	 comfortable	 when	 they	 are	 implementing	 PITC,	
from the beginning of giving the information about HIV 
test	until	the	PITC	process	is	finished.	Therefore,	it	made	
the	patients	felt	satisfied.
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However, one of the informants thought that the 
attitude of health care workers was not communicative 
and not friendly. Informant stated that the health care 
workers were unfriendly, grumpy and curt, including 
the	 health	 care	 worker	 who	 implement	 PITC.	 This	
condition is uncomfortable for informant. The feeling 
of	uncomfortable	 could	 affect	 informants’	 reception	 to	
HIV	test,	hence	informants	would	feel	unsatisfied	with	
the service from health care workers.

In a service, there are some external factors that 
influence	 consumer’s	 perception.	 A	 study	 completed	
by Gulliver about health services showed that the 
charactersitics	 of	 health	 care	 workers	 could	 influence	
patient’s	perception	to	given	services.	The	characteristics	
are	 race,	 health	 care	 worker’s	 ability	 in	 doing	 certain	
services, and health care workers credibility.14 

Most of the informants thought that there were 
only	 a	 little	 information	 that	 were	 given	 in	 PITC.		
Most	 of	 health	 care	 workers	 only	 asked	 informants’	
risky behavior history. They did not explain anything 
about HIV&AIDS or anything related to HIV test to 
informants. However, all of the informants said that 
PITC	 implementers	 explained	 the	 reason	 for	 initiating	
HIV test to them. They also explained that HIV test 
and	 the	 result	 of	 HIV	 test	 is	 confidential.	 The	 PITC	
implementers also explained that patients have the right 
not	 to	 tell	 anyone	about	 the	HIV	 test	 result,	 but	PITC	
implementers suggest them to tell their spouses as a 
precautions and to initiate HIV test to their spouses.

The explanation from informants proved that the 
information	that	was	given	in	PITC	implementation	was	
not	consistent	to	the	Guidance	of	PITC	implementation	
by Health Ministry of Republic Indonesia. The pre test 
information should be focusing on three components : 
give important information about HIV&AIDS, explain 
the	 procedure	 to	 guarantee	 confidentiality,	 and	 make	
sure the patient is willing to do the test and ask their 
consent.8, 10 

Those three components were not delivered by all of 
the	PITC	implementers.	According	to	some	informants,	
the	 PITC	 implementers	 did	 not	 delivered	 important	
information about HIV&AIDS and the procedure to 
guarantee	patients’	confidentiality.	They	only	asked	for	
patients’	consent	to	do	HIV	test.	However,	based	on	the	
triangulation	 result	 with	 PITC	 implementers	 and	 the	
Head of VCT Unit, they stated that the patients might 

not understand entirely about the information that was 
given	by	PITC	 implementers	when	 they	were	 initiated	
to	do	HIV	 test.	Patients	 tend	 to	agree	 to	anything	 that	
was	 offered	 by	 health	 care	 workers,	 including	 PITC	
implementers, because patients had high hope to recover.

All of the informants thought the communication 
method which was used by health care workers when 
implementing	PITC	was	good	 enough.	 Informants	 felt	
comfortable	 because	 PITC	 implementers	 were	 using	
interpersonal communication method and it made them 
feel more private. Almost all of the informants did not need 
any media in receiveing any information related to HIV 
test	and	HIV&AIDS.	However,	the	PITC	implementers	
in one hospital stated that he needed to bring paper or 
flip	notes	(writing	media)	when	implementing	PITC	to	a	
patient who stayed in a ward full with other patients (and 
patients companion), and it was not possible to move 
patients	to	another	empty	room.	The	paper	or	flip	notes	
will be used to write sensitive words such as HIV, HIV 
Test,	and	other	sensitive	words.	The	PITC	implementers	
will write those words on the writing media and tried 
to	 avoid	 saying	 those	 words.	 Hence,	 when	 the	 PITC	
implementers had to say it, he will only need to point at 
the	paper	or	flip	notes.

That method was done in order to keep the 
confidentiality,	so	patients	will	be	spared	from	stigma	and	
discrimination that might happen in the future. Also in 
order to prevent other patients or other people in the ward 
knew	what	PITC	implementers	doing	to	the	patients.

Based	on	the	Guidance	of	PITC	implementation	by	
Ministry of Health, the delivery of pre test information 
could be given individually, pair or groups, according 
to the condition. However, the consent have to be 
given individually, private, witnessed by health care 
workers.8,10 

The Place and Time: The	 PITC	 implementers	 initiate	
HIV	 test	 in	 varied	 places.	 PITC	 implemented	 depends	
on	patients’	condition.	The	result	of	this	research	showed	
that most of the informants were initiated to do HIV test 
in	the	inpatient	room.	One	of	them	stayed	in	a	one-bed-
inpatient	 room,	 so	 the	 PITC	 implementation	 was	 done	
in the room without worrying that their conversation 
could be heard by other people. Other informants were 
staying	in	a	two-beds-inpatient	room,	four-beds-inpatient	
room,	 and	 six-beds-ward.	 Three	 informants	 stated	 that	
the	HIV	test	initiation	was	implemented	in	a	6-beds-ward	
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with	 full	 of	 people.	 Ideally,	 PITC	 implementer	 should	
move the patients to other room with more privacy so 
the	 initiation	 process	 could	 be	 done	 by	 prioritizing	 the	
confidentiality.	 According	 the	 triangulation	 result	 to	
the	 PITC	 implementers	 and	 Head	 of	 VCT	 Unit,	 such	
condition	 happened	 due	 to	 patients’	 condition	 (having	
severe disease or not able to move out of the bed), they 
could not be moved to another room, even sometimes 
there	was	 no	 empty	 room	 that	 could	 be	 used	 by	 PITC	
implementers.	Therefore,	 the	 PITC	will	 be	 done	 in	 the	
inpatient room whether there were a lot of people or not. 
However,	the	PITC	will	be	done	very	carefully	by	closing	
the separator curtain and talking with very low volume as 
long as the patient could hear. Informants stated that they 
did	not	mind	to	do	PITC	in	their	inpatient	room	or	wards,	
because they wanted to be recovered as soon as possible, 
so whatever they need to do, they will do it.

Four of the informants stated that the HIV test 
initiation was conducted in 5 minutes. While three 
informants stated that the HIV test initiation was 
conducted in 30 minutes. However, there were two 
informants who stated that the initiation was done in 
a	very	 short	 time.	 Informants	 explained	 that	 the	PITC	
impementers were in a rush and only explained that their 
blood will be tested and informants were asked to sign 
the informed consent, without any explanation about 
HIV&AIDS	 and	 HIV	 test.	 Even	 PITC	 implementers	
did not explain about the reason of taking the blood 
sample. All of the informants thought that the HIV 
test initiation should be carried out for about 10 to 30 
minutes, so informants could get enough information 
about the reason they were initiated, about HIV&AIDS 
and about HIV test. However, almost all of the 
informants	 perceived	 that	 the	 place	 and	 time	 in	 PITC	
implementation is satisfying enough. It is corresponding 
with the study from Anjaryani in 2009, which stated that 
attitude, behavior, speech, friendliness and easy access 
to information and communication ranked the highest in 
patient’s	perception	of	satisfaction.	Eventhough	patients	
felt the outcome was not suitable to their expectation, 
but	 they	 still	 feel	 satisfied	enough	 if	 they	were	 served	
with the attitude that respect their feelings and dignity.15

According	 to	 the	 triangulation	 result,	 the	 PITC	
implementers from both hospital stated that they 
tried	 their	 best	 to	 implement	 PITC.	 However,	 in	 the	
implementation of any programs, there will be some 
obstacles,	as	well	as	in	the	implementation	of	PITC.	The	

condition of patients that were impossible to be moved to 
a	more	private	room	made	the	PITC	implementer	forced	
to “cheat” such situation. However, the “cheating” act 
was	considered	as	a	solution	 to	PITC	implementers	so	
PITC	could	still	be	implemented	without	decreasing	the	
focus of the implementation and uphold the 3 C principle 
(Consent,	Counselling,	Confidentiality).

CONCLUSIONS

Informants	 perceived	 that	 PITC	 is	 important	 for	
them, therefore they agree to do HIV test. However, 
they need a longer pre HIV test, because they need 
more information about the reason they were initiated, 
about	 HIV&AIDS,	 and	 about	 HIV	 test	 when	 PITC	
was	 implemented	 to	 them.	 It	 is	 suggested	 that	 PITC	
could be implemented by focusing more on patients 
understanding about why they were initiated to do 
HIV test and focusing more on the 3 C, especially the 
Confidentiality.
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ABSTRACT

Cases	 of	 leptospirosis	 persist	 in	 Demak	 District	 of	 Indonesia	 every	 year.	 It’s	 needed	 a	 mix	 method	
(epidemiology,	ecology,	and	system	thinking	approach)	to	analyze	and	to	choose	the	best	intervention	based	
on	time	series	data.	The	study	located	in	Demak,	Jawa	Tengah	on	May	to	November,	2014.	Based	on	an	
existing model that formulated by time series data for six years (2007 – 2013), leptospirosis control was 
simulated	 using	 a	 system	 dynamics	method.	The	 simulation	was	 based	 on	 seven	 pre-defined	 scenarios.	
The	software	used	to	assist	the	completion	of	the	dynamic	model	was	Powersim	version	2.5	for	Windows.	
Predictions	extended	over	5	years.	The	model	predicted	that,	if	the	intervention	was	biological	control	and	
included rodent control, the leptospirosis cases could be prevented up to 20.7%. Wound care could prevent 
up	to	1.6%	of	the	disease.	Efforts	to	prevent	direct	contact	between	healthy	humans	and	urine	of	infected	
rodents had the strongest impact on reducing leptospirosis in this model, as this could decrease cases by up 
to	98.14%.	Domestic	waste	management	as	a	source	of	rodent	food	in	households	reduced	the	predicted	
number of leptospirosis cases by 1.8%. A combination of the prevention of contact between healthy humans 
with contaminated water, wound care, biological and mechanical rodent control, and domestic waste 
management	together	resulted	in	a	predicted	incidence	of	0.45%	leptospirosis	cases	per	year.	The	model	
was	a	useful	tool	to	predict	the	efficiency	of	leptospirosis	control	under	various	intervention	scenarios.
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INTRODUCTION

Leptospirosis	is	a	zoonosis	which	can	be	transmitted	
by domestic animals (dogs, cats, pigs, cattle) and rodents, 
especially rats. The International Leptospirosis Society 
(ILS)	 has	 mentioned	 that	 mortality	 on	 Indonesia’s	
incidence rate of leptospirosis was declared as third in 
the world 1.	 Based	 on	 data	 of	Central	 Java	 Provincial	
Health	Office	 in	2010,	 several	 areas	with	 leptospirosis		
were	Semarang,	Demak,	Klaten,	Pati	and	Purworejo.	2

Cases of leptospirosis persist in Demak District of 
Indonesia every year. Leptospirosis in Demak had been 
known since 2003. Until 2013 there were still cases of 
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leptospirosis. In 2011 there were 20 cases of leptospirosis 
with 1 death. In 2012 there were 13 cases with 2 deaths 
and in 2013 until July were 13 cases with 2 deaths. 3

Leptospirosis is a disease based on dynamic 
environment.	 It	 has	 several	 epidemiology’s	 settings	
too.	Epidemiology	of	leptospirosis	specific	localized	in	
several	 areas	 with	 different	 environmental	 conditions.	
But, efforts	 to	 control	 leptospirosis	 has	 not	 been	 a	
comprehensive and integrated into a single entity based 
on risk factors that interact each other. 

To understand the dynamics of transmission 
of	 leptospirosis,	 some	 authors	 propose	 different	
mathematical	models.	 Previous	 study	 on	 leptospirosis’	
risk factors as a basis for control recommendations made 
by statistical methods. Leptospirosis risk factor study 
had	been	conducted	by	Priyanto,	2007,	Cahyati,	2008,	
Ikawati,	2009,	Ningsih,	2009,	Lestari,	2009,	and	Putri,	
2009. 4–9 In statistical methods, the relationship between 
variables	is	one-way.	Meanwhile,	the	characteristics	of	
the system dynamics method, the variables that exist in 
the system changes with the change of time (dynamic), 
accounted the nonlinearities, and related reciprocally. 10

The model is a form that is made to simulate a 
symptom, structures, systems, picture (abstraction) 
of a system, which is used to solve the problem.  The 
capacity of the human mind for formulating and solving 
complex problems is very small when compared to the 
scope of the problem itself, because the solution should 
be in accordance with the real behavior of the rational. 11

Leptospirosis	 control	 efforts	 adapted	 to	 the	 case	
data	and	existing	risk	factors.	Various	efforts	to	control	
leptospirosis as a form of control model that has been 
done	by	District	Health	Office	in	Demak	were	screening,	
socialization	 to	 the	 village	 level,	 technical	 facilitation	
to	 the	 prevention	 and	 eradication	 of	 diseases	 officer.	
Another leptospirosis prevention undertaken in Demak 
were disinfection and increased knowledge and practice 
of the wounds in the skin detection and also treatment that 
carried	out	in	small	groups.	All	efforts	need	community’s	
supports for improving hygienic behavior and healthy 
environment.12	 Efforts	 to	 control	 leptospirosis	 has	
not been a comprehensive and integrated into a single 
entity based on risk factors that interact each other. 
It’s	needed	a	mix	method	 (epidemiology,	ecology,	and	
system	thinking	approach)	to	analyze	and	to	choose	the	
best intervention based on time series data. Based on the 

existing model, its developed a model of leptospirosis 
control by system dynamics method. From the existing 
leptospirosis problems in Demak District, it can be 
formulated the purpose of study was to develop a model 
of leptosirosis control, precisely in Demak District, with 
system dynamics method. Control models need to be 
developed in leptospirosis endemic areas with respect 
to appropriate environmental risk factors and factors 
that interact with each other to form a complex mutual 
relationship (causal loop). The purpose of study was 
to develop a model of leptosirosis control, precisely in 
Demak District, with system dynamics method.

Although this study has been going on for a while, 
but the results of this study will be expected to be 
useful	as	a	reference	for	further	research	in	the	field	of	
leptospirosis in Indonesia. As far as researcher know this 
study is rarely is done, because it is particularly about 
leptospirosis, one of neglected disease, in Indonesia, 
moreover using system approach specially modeling 
with system dynamic.

METHOD

The study located in Demak, Jawa Tengah on May 
to	 November,	 2014.	 Based	 on	 an	 existing	 model	 that	
formulated by time series data for six years (2007 – 
2013), leptospirosis control was simulated using a system 
dynamics method. The simulation was based on seven 
pre-defined	 scenarios.	 The	 software	 used	 to	 assist	 the	
completion	of	the	dynamic	model	was	Powersim	version	
2.5	for	Windows.	Predictions	extended	over	5	years.

The application had permittion from the Regional 
Investment	 Board	 of	 Central	 Java	 Province	 and	 the	
Board	 of	 Kesbangpolinmas	 (National	 Unity,	 Politics	
and	Community	Protection	Agency)	of	Demak	Regency.	
Before	the	research,	there	was	socialization	of	the	research.

The	 modeling	 flow	 began	 with	 the	 formulation	
of Causal Loop Diagram (CLD) and Stock Flow 
Diagram (SFD) incidence of leptospirosis. Causal loop 
diagram (CLD) is a diagram that describes the causal 
relationships of the components that build the system. 
Formulation was done by brain storming method by 
inviting experts and researchers leptospirosis, and expert 
of system dynamics modelling. The participants of CLD 
formulation were the research team of Banjarnegara 
Research and Development of Zoonosis Control Unit, 
the holder of leptospirosis program of Demak District 
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Health	 Office	 and	 the	 livestock	 farming	 officer.	After	
compiled CLD concepts followed by the preparation 
of Stock Flow Diagram (SFD). Stock Flow Diagram 
(SFD) is a computer diagram that describes CLD using 
Powersim	 software	 .	 The	 data	 of	 the	 SFD	 constituent	
variables in the system dynamics model of leptospirosis 
occurrence which be collected in this study were 
secondary data from epidemiological investigations 
of health workers in Demak and from previous related 
studies, supplemented with primary data collected. 

Causal loop diagrams (CLDs) that have been 
created along with SFD were tested in advance of 
the validity of the model using visual validation and 
statistical validation.13 The model is valid if it is 
scientifically	proven	capable	of	simulating	actual	system	
performance. Visually, the model is called valid if the 
behavior (form graph) model simulation results to Stock 
variables approach or resemble graphic form of real 
simulation results based on reference data in time series. 
The method used to determine the validity of statistical 
model in this research is Absolute Mean Error (AME) 
method. Absolute Mean Error (AME) method calculated 
by	calculating	the	difference	in	the	value	of	the	simulation	
results variable and the variable value based on real data 
divided by real values. If the calculation results of AME 
≤	0.10	for	a	controlled	Stock	variable,	then	the	model	is	
said to be valid. For uncontrolled Stock variables it is 
declared	valid	if	AME	≤	0.30.	13

In this study, the data included in the modeling was 
secondary data from 2007 to 2013, or at least three years 
from	2011	to	2013,	supported	by	data	of	2014.	Data	had	
not obtained by numbers, determined by interpolation or 
extrapolation methods. Controlled stock variables used 
in this study were “healthy man”, “human leptospirosis”, 
and “human healed”. While the uncontrolled Stock 
variable was “rat population” and “infected rat”.

The next step is to test the consistency of model 
dimension to know the consistency of unit of measure or 
unit of each variable and relationship between variables. 
If the model turns out to be invalid or inconsistent, then 
identify the source of the error and the corrective actions 
stated in the table. The model was improved and tested 
for validity and consistency. The validation test used 
visual	test	by	compare	the	graph	of	accumulation	cases’	
trend and the graph of simulation.

After the model was valid and consistent, a model 
simulation was used to predict the performance of the 

system	 in	 a	 business-as-usual	 condition,	 followed	 by	
a sensitivity test that aims to explain the sensitivity of 
parameters, variables, and relationships among variables 
in the model. Furthermore, it was possible to determine 
possible	 intervention	 scenarios.	 The	 final	 step	 was	
optimization	of	 the	model	 that	was	 to	achieve	optimal	
conditions by choosing the best scenario that can 
reduce the incidence of leptospirosis in 5 years to come 
(2019). Variable or combination of variables after the 
intervention simulation test showed the highest decrease 
in	 leptospirosis	 occurrence,	 defined	 as	 the	 variable	
having the highest leverage in decreasing the incidence 
of leptospirosis (leverage variables).

Data	 modeling	 processed	 and	 analyzed	 by	
system	 dynamics	 approach	 using	 software	 Powersim	
Constructor Version 2.5d.

RESULTS AND DISCUSSIONS

In	accordance	with	 the	modeling	flow	and	 test	 the	
validity of the model, the CLD and SFD models in this 
study experienced several changes and corrections. 
The story was prepared in accordance with the existing 
problems in Demak District as follows.

People	with	leptospirosis	were	still	present	in	Demak	
District. The number was likely increased since 2011. In 
2011 the number of people or healthy people but at risk 
of contracting leptospirosis in Demak were 1,122,905 
people. In 2012 it dropped to 1,092,622 people. In 2013 
it was 1,162,967 people. Human leptospirosis patients 
treated quickly and appropriately can be cured. The 
greater the rate of treatment, the number of people 
who recover was increasing. In contrast, patients with 
untreated leptospirosis were more numerous then the 
rate of death increases, so in the end the number of 
leptospirosis patients who died was also increasing. 
The rate of treatment of leptospirosis patients in Demak 
District from 2007 to 2013 was 100%. This shows that all 
reported patients received treatment. But not all patients 
who had been treated had healing. The average recovery 
rate reached 79.3%. This calculation was seen from the 
number	 of	 patients	 atreated	 and	 not	 died.	 (Number	 of	
treated patients minus the number of people who died).

Leptospirosis is transmitted primarily through 
contact with contaminated urine of rat infected with 
Leptospira bacteria, or other reservoir animals infected 
with the bacteria. The rate of transmission will increase 
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if the contact is supported by the existence of injuries in a 
healthy human body. Leptospira bacteria can more easily 
enter into the healthy human body especially through 
the wound. The more the number of urine rat and other 
infected reservoir animals that pollute the water source in 
the environment, then the amount of water contaminated 
leptospira bacteria will be more and more, so the number 
of contacts with water the more contaminated. Direct 
contact with the urine of infected rat or the urine of other 
infected reservoir animals may also increase the rate 
of leptospirosis transmission in manuisas. Rats are the 
main reservoir of leptospirosis. The more rat populations 
the more the number of infected rats will increase the 
amount of urine rat that can contaminate the water in the 
environment. The rate of infection in rat populations is 
affected	by	 the	number	of	 rat	population	and	 infection	
rate. From the results of laboratory tests in primary data 
collection in this study showed the results that 8.5% 
of rats were captured positive leptospirosis. Increased 
rat	population	was	influenced	by	the	increasing	rate	of	
birth of rats. The rate of birth of rats increases when the 
population of female rats and their fertility increases as 
well. The number of rats that died after being infected 
with leptospires bacteria more and more when the rate 

of	death	is	greater.	And	the	rate	of	death	was	affected	by	
the	constant	death	of	rat.	Assumed	rat’s	mortality	due	to	
leptospirosis infected reached 1%.

It is assumed that the amount of water source in 
Demak is the source of water used by every person 
every year that was 10 liters (Demak Regency statistical 
data) plus an average of 21 liters of rainfall per year. The 
amount of contaminated water was assumed to be the 
sum of number water, urine rat infected with the urine of 
other infected reservoir animals. Other infected animal 
reservoir urine was assumed to be 5 liters per year 
(regardless of animal species, due to very limited data), 
urine rat per head per year averaging of 0.96 liters (rough 
estimation from Suratman, 2003) 14  and the number of 
rat populations of 1.650.000 rats determined based on the 
number of rats caught during the rat survey in a village 
in Demak, which is considered 7% of the total number 
of rats (population of rats in Demak), multiplied by the 
number of villages in Demak multiplied by 10, and the 
amount was assumed to be almost stable every year.

After experiencing several changes of cycles , the 
final	CLD	was	obtained	as	shown	in	Figure	1.

Fig. 1. Causal loop diagram

The sequence of leptospirosis events in the real 
world begins in healthy humans. The more healthy 
the number of people, the amount of food for rat will 
increase. The number of food for rats is increasing, the 

rat population is also increasing. If the rat population 
increases then the number of rat infected with 
leptospirosis will also increase. The number of infected 
rat increased will increase the amount of urine rat 
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contaminated with leptopspira bacteria. The number of 
urine of infected rat increases, it will further increase 
the amount of water in the environment contaminated 
leptospira bacteria. The amount of contaminated water 
increased also due to the additional amount of urine of 
other reservoir animals infected by leptospira bacteria 
which also increased. If the amount of contaminated 
water increases in the environment around humans, 
then the number of contacts between humans and water 
contaminated with leptospires bacteria will increase 
as well. The number of contacts between humans and 
contaminated water, which includes the type of indirect 
contact in leptospirosis transmission, if increasing, the 
number of leptospirosis patients will also increase. The 
number of people with leptospirosis is increasing, the 
rate of treatment is increasing so that the number of 
people who recover from leptospirosis disease will also 
increase. Thus will again increase the number of healthy 
humans. This circuit is a large loop called Reinforcing 
or is positive loop.

The small loop in the CLD begins with an increasing 
number of healthy people that will increase the amount 
of water sources used. The increased number of water 
sources will increase the amount of water contaminated. 
The amount of contaminated water increases will 

increase the number of contacts between humans with 
contaminated water, and so on to increase the number 
of human leptospirosis patients. This series is positive.

The next small loops indicate a direct contact with 
leptospirosis.	The	first	loop	is	the	one	that	connects	the	
infected rat urine variables, the contact with the urine of 
the	infected	rat,	and	the	leptospirosis’	man.	The	second	
loop is the linking of the urine variables of other infected 
reservoir animals, contact with the animal urine of the 
other	infected	reservoir	and	the	number	of	leptospirosis’	
man. Both small loops are positive.

Based on the CLD was made SFD. In the SFD 
there was the addition of several variables for more 
logical relationship between the variables in the CLD. 
Added variables were the rate of transmission, the rate 
of recovery, the presence of injury, the use of water per 
person, the rate of domestic waste per person, the fertility 
of rats, the birth rate, the rate of infection (transmission 
of leptospirosis in rats), infection rate, urine volume per 
rat, and rat death rates.

Results of real data simulation on the leptospirosis 
control	model	during	2007	-	2014	are	presented	in	Fig	
2.	Figure	2	also	showed	comparation	of	the	real	data’s	
graph	and	the	simulation’s	graph.

Fig. 2: Comparison of real data graph (left) with model simulation graph (right)

Figure 2 showed that the model was valid based 
on validation test visually. The behavior pattern of the 
occurrence of leptospirosis (accumulation) based on 
existing	data	from	2007	-	2013	in	Demak	Regency	shows	
a pattern of behavior similar to the pattern of behavior of 
graphs of the model simulation results. Validation results 
by means of statistics based on the results of the calculation 
of AME of 0.3 which means that it meets the validity 
requirements	of	≤	0.3	indicates	that	the	model	is	valid.

Parameters	in	the	simulation	model	of	leptospirosis	
control are the number of people with leptospirosis. 
Although the pattern of behavior of the number 

of	 leptospirosis	 sufferers	 tends	 to	 increase,	 but	 the	
controlling limit is in the rat population and the rate of 
treatment. In certain numbers and circumstances, the 
number of rat populations will be controlled by itself. For 
example the availability of food for rats. The increasing 
number of rat populations, the available land as a food 
source for rats will decrease. At certain times, the ability 
of rat fertility will also decrease, so the number of rat 
births will decrease or be most unstable.

Graphs of real data simulation results on leptospirosis 
control	 models	 during	 2007	 -	 2014	 are	 presented	 in	
Figure 3.
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Fig. 3: Graph of simulation results of leptospirosis’ man (cases) in 2007 - 2014 and graph of simulation 
results predicting the leptospirosis’ man (business as usual) in Demak Regency 2014–2020

The prediction needed in this study is that 
during 2015, at the start of the implementation of the 
intervention, until 2020 (six years) considering that the 
prediction of the incidence of the disease should not be 
too long. The timing of predictions that are too short will 
reduce	the	aspects	of	system	dynamics	analyzed,	while	
if it is too long it can reduce its validity. 15

As an initial state for the number of people with 
leptospirosis	 in	 2014	 amounting	 to	 30,	 the	 number	 of	
people recovered by 25, and the number of healthy 
humans assumed by the number of people in 2013 
plus the average increase in population each year in 
Demak	Regency	 from	 2007	 -	 2013,	 so	 the	 number	 in	
the	year	2014	amounting	to	1,177,453	people.	Without	
intervention,	 the	number	of	 leptospirosis’	man	in	2020	
can reach an accumulated number of more than 311 
people.

The	 simulation	 was	 based	 on	 seven	 pre-defined	
scenarios.	Interventions	offered	in	the	form	of	scenarios	
in the form of possible control measures to reduce the 
number of leptospirosis cases or humans in Demak 
Regency until 2020.

Scenario 1, the intervention carried out in 2015 
was in the form of control of rats both chemically, 
biologically and mechanically, and made 3 combinations. 
In this modeling the intervention is biologically in the 
form of owl maintenance, cat care, natural rodenticide 
utilization,	and	the	use	of	Mindi	plant	extracts	to	reduce	
the fertility of female rat. Mechanically in the form of life 
and dead rat trap installation. Combination 1 (scenario 
1a): biologically 10%, chemically 5% and mechanically 
20%. In this combination, rat are mechanically 
controlled more than biological or chemical. Chemical 
control is done at least considering the impact of using 
chemicals or rat poisons can cause various disturbances 
to	 the	 environment.	 In	 combination	 2,	 efforts	 to	
control rat biologically are 50%, chemically 5% and 

mechanically 20%. In this combination, biological 
control of rat is attempted more than chemically or 
mechanically. In scenario 1c includes biological control 
efforts	100%,	 chemically	5%	and	mechanically	100%.	
In this combination, control of rat biologically and 
mechanically is strived to be very maximum compared 
to chemistry.

Comparison	 of	 the	 difference	 in	 the	 decrease	 in	
the number of people with leptospirosis according to 
the model simulation prediction in Demak Regency in 
2016-2020	with	 the	 implementation	 of	 intervention	 in	
the form of controlling rats with three combinations in 
2015,	is	presented	in	Figure	4.

Fig. 4: Comparison of graphs of simulation results 
predicting the human amount of leptospirosis 
patients in demak regency 2014-2020 without 
intervention and with rat control intervention 
(scenario 1) combinations 1, 2 and 3 in 2015

Both of these results indicate that the rat control 
intervention that has the greatest leverage in reducing 
the number of people with leptospirosis in the model in 
this study is a 1c scenario that combines biological and 
mechanical	control	efforts	of	rat	and	mechanics	optimally	
while striving for a little control by chemical means. The 
decrease in the number of people with leptospirosis in 
2020 can reach 20.67%.
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In scenario 2, the intervention carried out in 2015 
in the form of termination or prevention of contact 
between healthy humans and water in the environment 
contaminated with leptospira bacteria showed a 
prediction of a decrease in the number of people with 
leptospirosis by 2020 of 0.01% per year.

In scenario 3, the intervention carried out in 2015 
was	 wound	 care.	 Prediction	 of	 the	 decrease	 in	 the	
number of people with leptospirosis by 2020 is between 
0.01	-	1,	6%.	

In	 scenario	4,	 the	 intervention	carried	out	 in	2015	
was the termination or prevention of contact between 
healthy humans and the urine of infected rat.

Comparison of the graphs from the simulation 
results of predicting the number of leptospirosis patients 
without intervention and intervention to prevent contact 
between healthy humans and urine of infected rat is 
presented in Figure 5.

Fig. 5: Comparison of graphs of simulation results 
of 2014-2020 human leptospirosis patients number 
without intervention and intervention prevention of 

contact between healthy humans and infected rat urine

Prediction	of	the	decrease	in	the	number	of	people	
with	leptospirosis	by	2020	is	between	71.66	-	98.14%.	
The graph experienced a decline in 2016 after the 
intervention in 2015. This very large decrease showed 
the variable leverage of direct contact with the urine of 
infected rat was very large in reducing the incidence of 
leptospirosis.

In scenario 5, the intervention carried out in 2015 
was the termination or prevention of healthy human 
contact with the urine of other infected reservoir animals. 
Prediction	of	the	decrease	in	the	number	of	people	with	
leptospirosis by 2020 with the intervention to prevent 

direct contact with animal urine in other reservoirs in 
2015,	 showed	 no	 decrease	 in	 the	 number	 of	 sufferers.	
These	variables	have	no	effect	on	 leptospirosis	control	
for	the	next	five	years.	

In scenario 6, the intervention carried out in 2015 
was in the form of reducing or managing domestic waste 
which could be a source of food availability for rats in 
the	 house.	 Predictions	 of	 a	 decrease	 in	 the	 number	 of	
people	with	leptospirosis	by	2020	were	between	0.05	-	
1.81%.

In scenario 7, the intervention carried out in 2015 was 
in the form of a combination or combination of control of 
combination rats 3, termination or prevention of contact 
between healthy humans and water in an environment 
contaminated with leptospira bacteria, wound care and 
domestic waste management. Comparison of charts in 
scenario 7 is presented in Figure 6.

Fig. 6: Comparison of graphs of simulation results 
of 2014 - 2020 human leptospirosis patients without 

interventions and with rat control intervention 
combination 3, prevention of contact between 

healthy humans and water in leptospira bacteria 
contaminated environment, wound care, and 

domestic waste management

Based on Figure 6, prediction of the decrease in the 
number of people with leptospirosis by 2020 is between 
0.05	-	22.07%.

Furthermorw, roughly, it is estimated that the costs 
necessary to implement these interventions. Scenarios 
offered	in	this	study	along	with	the	magnitude	of	leverage	
in	reducing	 the	number	of	 leptospirosis	sufferers	up	 to	
2020 and the estimated costs required to carry out the 
intervention are presented in Table 1.
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Table 1: Comparison of variable powers to decrease the number of leptospirosis cases in 2016-2020 and the 
estimated cost required for the implementation of the intervention in 2015

Scenarios Leverage Estimated cost 
required

Rodent control

biological 10%, chemical 5%, and mechanical 20% 0.17 – 11.09% Rp 18,500,000.00
biological 50%, chemical 5%, and mechanical 20% 0.01 – 16.08% Rp 60,500,000.00

biological 100%, chemical 5%, and mechanical 
100% 1.56 – 20.67% Rp 167,000,000.00

2.	Contact	Prevention	with	contaminated	water 0.01% Rp 9,010,000.00
3. Wound care 0.01 – 1.6% Rp	1,400,000.00

Prevention	of	contact	with	urine	of	infected	rats 71.66	–	98.14% Rp 9,500,000.00
Prevention	of	contact	with	urine	of	infected	reservoir	animals 0.01% -

Domestic waste management 0.05 – 1.81% Rp 9,500,000.00
Combination of rat biological control 100%, chemical 5%, and 100% 

mechanics, prevention of contact with contaminated water, wound 
care, and domestic waste management

0.05 – 22.07% Rp	184,910,000.00

There is one possible intervention that can be 
performed	with	sufficient	leverage	to	lower	leptospirosis	
cases, technically and economically. It was scenario 6.

The modeling results in this study indicate that the 
variables that have the greatest leverage and estimated 
costs of implementing low interventions are direct 
contact with the urine of infected rat. However, it is 
necessary to consider the technical ease of implementing 
the	intervention	in	the	community.	To	find	out	the	urine	of	
infected	rat	or	infected	mouse,	it	is	difficult	to	do,	given	
the	lack	of	in-depth	research	on	leptospirosis	in	rat	in	the	
field,	including	the	mechanism	or	cycle	of	transmission	
between rat and diseased in the environment. Rats or rat 
infected	with	leptospirosis	do	not	show	specific	pain	or	
symptoms. Rat and cecuruts that are infected will become 
carriers or carriers of leptospira for the rest of their lives, 
thus becoming a source of leptospirosis transmission in 
their habitat. The results of the examination of blood 
samples	 of	 rats	 caught	 in	 the	 2014	 study	 showed	 that	
only house rats (Rattus tanezumi) were found to be 
positive for leptospirosis, although the results of the 
survey also obtained rats (Rattus norvegicus) and cecurut 
(Suncus murinus). According to data from the Demak 
District	Health	Office,	from	the	examination	of	kidney	
samples conducted by BBTKL (environmental health 
engineering center) Yogyakarta in Demak it was found 
that 50% of rat got leptospirosis positive, supported by 
environmental data (water and soil) which were also 
leptospirosis positive.

Habitat of house rats depends on human settlements. 
Based on the relationship with humans, the ecological 

spread of house rats is included in the domestic type 
group, because all activities of living rats are inside the 
house, closed between the walls of the kitchen, cupboard, 
warehouse,	 office,	 market,	 gutter	 and	 others	 related	
to human life.14 The habitat of house and cecurut rat is 
very close and depends on human settlements or places 
of residence, causing the presence of rat and cecurut 
which are the main reservoirs of leptospirosis that need 
to be watched and avoided. Ratproof (anti rat) house 
arrangement	is	very	necessary	as	an	effort	to	control	rat	
and prevent contact with rat including contact with urine.

Leptospira bacteria live in the kidneys of rats and the 
sprays are then removed together with the urine. Actually 
in the outer environment, leptospira bacteria are also not 
easy to breed. Leptospira bacteria are of many types and 
consist of hundreds of serovars. Some are pathogenic 
and some are not. Leptospira bacteria can live well 
in the outside environment in conditions that support 
including acidity, salinity, lighting, and velocity of water 
flow.16 With the increasingly known factors that support 
the growth and proliferation of leptospira bacteria in the 
environment,	 the	 effort	 to	 control	 leptospirosis	 should	
also be easier.

The results showed that rats were the main reservoir 
of leptospirosis. Rat control can be done in various 
ways, both biologically, chemically and mechanically. 
16 Mechanical control using traps in the form of shots, 
mousetrap with bait, rat glue and batter, has been done 
by most of the respondents of leptospirosis suspects in 
Demak Regency. Biological control by raising cats and 
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owls has also been done in Demak Regency. One of them 
is owl farms managed by farmer groups, and has been 
proven	to	be	able	to	control	rats	in	rice	fields	up	to	50%.	
However, biological control also has many weaknesses. 
Maintenance of owls requires considerable costs and is 
more	 suitable	 for	 controlling	 rats	 in	 rice	 fields.	While	
from the results of the collection and examination of rat 
kidney samples in this study, it is known that the type of 
rat that is leptospirosis positive is Rattus tanezumi (house 
rat). Controlling house rats using predatory properties in 
owls is not appropriate. Residential areas or settlements 
will	be	quite	difficult	for	owls	to	chase	their	prey	in	the	
form of house rat that will easily hide in habitats that 
become one with a residence or human home. One of 
the limitations in this study is that there have been no 
surveys	or	arrests	of	field	rat	to	be	taken	and	examined	
for kidney samples whether or not leptospirosis is 
positive.	If	it	turns	out	that	the	field	rat	also	have	a	large	
contribution to the leptospirosis transmission cycle, then 
the control of rats using owls will be appropriate.

Efforts	to	control	rat	by	biologically	intervening	in	
the form of raising cats that are known as natural predators 
of	rat,	are	quite	inexpensive.	But	the	effectiveness	of	the	
control is now in doubt, given the fondness of eating 
cats, starting to switch to the types of food that humans 
eat. In addition, in the cycle and method of transmission 
of leptospirosis, cats are also a reservoir of leptospirosis.

Efforts	 to	 control	 rat	 using	poisons	which	 are	 one	
of the chemical methods, should also be avoided, given 
some	 of	 the	 side	 effects	 they	 cause.	 For	 example,	 rat	
that have died from eating poisonous bait, the carcass 
is not known, so it often disturbs the occupants of the 
house because of the smell. In addition, rat poison is also 
dangerous for humans themselves, especially children 
who may not know the use of these ingredients and are 
also dangerous for other pets such as dogs and cats that 
can be wrong targets of bait containing the rat poison.

The distribution of traps to the community as a 
stimulant has been carried out by the Demak District 
Health	Office	in	an	effort	to	reduce	the	incidence	and	risk	
of leptospirosis transmission. This good measure should 
continue to be maintained and developed by activating 
the role of cadres and community leaders to play a role 
in	socializing	leptospirosis	along	with	its	causes,	modes	
of transmission, and all related risk factors. Increased 
knowledge and public awareness about leptospirosis in 
both endemic areas and regions that have been considered 

free of the disease, is one of the basic steps that are important 
in	the	effort	to	control	leptospirosis.	The	few	respondents	
in this study who have never heard of leptospirosis or 
other names, need to be followed up with an increase in 
socialization	to	the	lowest	levels	of	society.	Various	forms	
of	activities	and	socialization	media	can	be	used,	not	only	
in	the	form	of	leaflets	or	banners,	because	not	everyone	
likes	or	wants	to	read.	Media	socialization	in	the	form	of	
documentary	films	or	talk	shows,	or	information	inserted	
in the activities of associations of fathers, mothers, study 
forums, teaching and learning activities in schools or 
youth associations can be considered as an alternative 
effort	to	control	leptospirosis.

According to WHO, transmission of leptospirosis 
from animal reservoir carrier to humans is not only 
through direct or indirect contact. The existence of a small 
body wound that is often unconscious or underestimated 
can be an entry point for leptospira bacteria.16 Contact 
with contaminated water alone does not contribute 
large enough to allow the transmission of leptospirosis. 
This contact needs to be supported by the presence of a 
wound and the amount of liquid that can contaminate. 
The	 existence	 of	 wounds	 is	 not	 always	 realized	 by	
humans except for large wounds. Contact with sources 
of transmission supported by the presence of wounds 
will increase the risk of contracting leptospira bacteria. 
The combination of interventions between prevention 
of indirect contact between healthy humans and water 
contaminated with leptospira bacteria and wound 
care can reduce the rate of leptospirosis transmission 
in	 humans.	 The	 results	 of	 Sakundarno’s	 study	 which	
showed that increasing the knowledge of the community 
to	 recognize	 the	wounds	on	his	body	and	how	 to	care	
for him, need to be considered. 17	Prevention	of	contact	
with contaminated water is carried out by preventing 
contact with water in the environment, for example by 
using footwear, boots if carrying out activities related 
to stagnant water for a long time, for example when 
farming or gardening or perhaps working to clean the 
environment, including when doing “Gropyokan” (rat 
raid	together)	and	when	passing	through	flood	and	rob	
(flood	 of	 sea	 water)	 areas	 that	 often	 occur	 in	 Demak	
and become one of the important risk factors in Demak. 
Giving disinfectant or chlorination to water which is 
suspected to be a medium of transmission can also be 
done,	but	by	fulfilling	the	requirements	and	procedures	
that have been determined according to health and the 
environment.
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Efforts	 to	 control	 rat	 need	 to	 be	 supported	 by	
prevention of contact with contaminated water, wound 
care, and the management of household waste properly, 
so that it returns to the importance of awareness and 
habits to behave in a clean and healthy life, including the 
simplest, that is diligently washing hands with soap and 
using footwear while outdoors.

WHO states that there are two things that need to be 
considered in controlling rats in a home environment, 
namely eliminating the necessities of life and making 
or	completing	the	structure	of	a	house	with	anti-mouse	
materials.18 The presence of domestic waste in the house 
that is left to collect not in a closed container or trash can 
increase the presence of rats in the house. Management 
of domestic waste in the home needs to be considered 
to be properly closed and the frequency of discharge 
outside the house is quite often done. Another limitation 
in this study is the neglect of raw materials such as grain 
(harvest) stored in the house, which can also increase the 
presence of rat in the house.

By increasing good cooperation between the Health 
Office	and	the	Agriculture	Service,	especially	in	the	field	
of animal husbandry, digging deeper into the results of 
research and surveys related to information on livestock 
populations that can become reservoirs of leptospirosis 
such as data on the number of cows, horses, goats and 
pets such as dogs and cats in Demak Regency will greatly 
complement the concept of leptospirosis control model 
with	 system	 dynamics.	 The	 results	 of	Warbal’s	 study	
in 2010 showed that 5% of cats caught in Tridonorejo 
Village, Bonang District, Demak Regency, were positive 
for Leptospirosis.19 In addition, in this study, the discovery 
of pomona serovar which is a leptospira serovar in hosts 
in the form of livestock such as cattle and horses, which 
was then associated with the results of epidemiological 
investigations which showed a relationship with the 
type of work of the patient as a driver or driver Delman, 
indicating the possibility of a contribution livestock and 
domestic animals as leptospirosis reservoir in Demak 
Regency. Another limitation in this study is that there 
is no blood sample of horses that experience eye pain, 
which is also kept in the same cage as the pet horse of the 
sufferer,	because	the	owner	is	not	permitted.	Research	in	
the United States in 1999, showed that one of the clinical 
symptoms of leptospirosis in horses is uveitis which can 
cause blindness in the eye.20

The results of interviews and observations in this 
study indicate that not all case data reported during 
2011	 -	 2013	 were	 followed	 up	 with	 epidemiological	
investigations	 in	 the	 field.	 Fast,	 good	 and	 integrated	
coordination between various related parties, both 
government	 and	private,	 starting	 from	 the	first	 service	
unit, namely puskesmas and hospitals both in Demak 
Regency and in areas outside Demak Regency where 
Demak residents get diagnosis and treatment related 
to	 leptospirosis,	 to	 Dinas	 Provincial	 Health,	 needs	
to be improved. One reason for not carrying out an 
epidemiological investigation into the reported cases, 
because the patient was examined and received a 
diagnosis and treatment at a hospital outside the Demak 
area, then the hospital did not deliver the data to the 
Demak	District	Health	Office	quickly,	but	the	data	was	
new	 Central	 Java	 Provincial	 Health	 Office	 officials	
obtained data collection as an annual report. The time 
needed	to	find	out	the	case	data	by	the	Demak	District	
Health	Office	 is	 long	 enough,	 so	 that	 epidemiological	
investigations	are	 felt	 to	be	 inaccurate	and	effective	 to	
do considering the possibility of bias in the data from 
interviews	 and	 observations.	 The	 socialization	 and	
training of standard standards for determining the right 
and	 fast	 diagnosis	 for	 leptospirosis	 sufferers	 and	 the	
mechanism of the leptospirosis case reporting system 
need to be carried out routinely through various meetings 
involving	 various	 parties	 and	 related	 sectors.	 Periodic	
changes	in	leptospirosis	management	officers	need	to	be	
accompanied	by	periodic	socialization	and	refreshing	of	
leptospirosis.

There were some limitation of the study. Diversity 
of sources can increase the required data source but on 
the other hand can cause shortcomings for this study. 
Various sources could be because it includes the source 
of	 the	 results.	 Beside	 that,	 limited	 of	 data;	 limited	 of	
leptospirosis’	 study	 also	 become	 research	 obstacles.	
Formulation and simulation techniques require skill, 
perseverance and experience. Furthermore, the study can 
not be evaluated whether the results are in accordance 
with the predicted, or if there are deviations how big 
the deviation. In addition, cost estimates of intervention 
activities are only rough, do not use socioeconomic 
calculations or analysis.

CONCLUSIONS

Factors	 that	 influence	 the	 control	 of	 leptospirosis	
according to causal loop diagram that is preventing 
contact with urine of infected mice, controlling mice, 
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reducing or managing waste properly so as to reduce 
food availability for mice, and treat wounds. The 
most	 influential	 factor	 in	 reducing	 the	 incidence	 of	
leptospirosis is direct contact with the urine of infected 
mice. But, technically, practically and economically, 
domestic waste management was possible.

The availability of routine and complete data on 
leptospirosis risk factors is needed to increase the validity 
of the control model with system dynamics. The model 
was	a	useful	tool	to	predict	the	efficiency	of	leptospirosis	
control under various intervention scenarios.
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ABSTRACT

Background:	Early	growth	disorders	influence	the	occurrence	of	stunting,	which	in	turn	is	at	higher	risk	of	
obesity	at	later	ages.	Maternal	height,	birth	weight	and	length	birth	might	affect	the	child	growth	not	to	be	
stunting.

Objective:	We	examined	the	proportion	and	hazard	risk	the	resilience	not	to	be	stunting	of	children	since	
birth to 59 months of age according to birth weight, length birth and maternal height controlled with other 
factors.

Method: We have performed Life table and Cox regression on 859 children 59 months age from Bogor child 
growth and development cohort study. Child growth and covariates data were collected every month since 
infant birth until the age of 59 months.

Results:	Maternal	height	is	a	significant	risk	for	children	stunting	until	age	59	months	after	adjusting	by	
sex, exclusive breastfeeding, immunisation, birth weight, length birth, gestation age, maternal age, parity, 
pre-pregnancy	weight.	The	proportion	of	children	who	survive	did	not	become	stunting	of	the	mother	with	
height	150	cm	or	above	(49	per	cent)	more	significant	than	children	of	the	mother	with	a	height	below	150	
cm	(28	per	cent).	The	proportion	of	children	which	are	not	stunting	at	23	months	of	age	was	no	different	than	
at 59 months of age for all risk factors.

Conclusion:	Pre-pregnancy	BMI,	maternal	height,	birth	weight	and	length	birth	 is	a	determinant	factors	
child who survives not to be stunted from birth to 59 months.

Suggestion:	Nutrition	intervention	for	children	with	the	mother’s	height	less	than	150	cm	should	be	done	
since fetus until the age of child 59 months especially for thousand days
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INTRODUCTION

Stunting	 affects	 one-third	 of	 children	 under	 five	
y	 old	 in	 developing	 countries,	 and	 14%	 of	 childhood	
deaths are attributable to it[1]. Indonesia as a developing 
country, during seven years the prevalence of stunting 
under	 five	 children	 still	 stagnant	 at	 around	 37	 per	

cent (2007 to 2013)[2],[3]. Globally, the prevalence of 
Indonesia	 children	 of	 stunting	was	 number	 five	 in	 the	
world[4]. Stunting children has a high risk to become 
obesity in later age. It is a reason, globally and national 
levels were the commitment to reduction malnutrition[5], 
especially	for	stunted	children	Global	Nutrition	Targets	
2025	is	40%	reduction	in	the	number	of	children	under-5	
who are stunted[6].

Many	 studies	 demonstrated	 the	 prolonged	 effect	
of stunting in early life, especially at below two years 
old age[7].	 Early	 life	 contribution	 to	 long-term	 health.	
Maternal	height	influences	offspring	linear	growth	over	
the growing period[5].	 These	 influences	 likely	 include	
genetic	 and	 non-genetic	 factors,	 including	 nutrition-
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related	 intergenerational	 influences	 on	 growth	 that	
prevent	the	attainment	of	genetic	height	potential	in	low-	
and	 middle-income	 countries[8].	 One-third	 of	 pregnant	
women are short with height less than 150 cm[9], and this 
is probably related to the prevalence of children under 
five	 years	 of	 stunting	 in	 Indonesia	 by	 37,2	 per	 cent[9]. 
Utami has reported that nutritional status at birth (weight 
and length of birth) and little mother high, is a dominant 
risk	 factor	 which	 affects	 stunting	 among	 children	 age	
0-23	months.	This	 research	 has	 found	 it	 the	 resilience	
of children to survive not stunting decreases with age 
increase[10]. The process of becoming stunting start in 
utero,	 even	 until	 2-3	 years	 of	 age	 child	 not	 stunting.	
A	 very	 short	 height	 –	 usually	 reflects	 the	 persistent,	
cumulative	 effects	 of	 poor	 nutrition	 and	 other	 deficits	
that often span across several generations[7]. 

This article is a continuation of the analysis that has 
been done by Utami in the same location and some of 
the same respondent, which is to assess the resilience of 
children	not	 be	 stunting	 in	 children	 aged	0-59	months	
and	 factors	 that	 influence	 it.	 The	 influence	 of	 the	
environment on the growth of the child increases with 
the age of the child[10]. The objective of this article is 
to	assess	whether	mother’s	nutritional	status	and	weight	
and	length	of	birth	still	affect	the	resilience	of	children	
not	to	be	stunting	at	age	0-59	months.

METHOD

Data source: The dataset obtained from data The Bogor 
Longitudinal Study on Child Growth and Development 
(BLSCGD)	was	conducted	in	Bogor	Tengah	sub-district,	
Bogor city, Indonesia. This study conducted since 2012 
which is still ongoing. The BLSCGD will cover a sample 
of 2170 pregnant women by 2030. The analysis in this 
articles	focuses	on	children	aged	0	-	59	months.

Population and samples:	 The	 sample	 size	 was	
calculated using formula two population proportions 
by assuming the proportion[12] of stunting to be 37,2 
per cent[3],	 with	 a	 5	 %	 level	 of	 significance,	 a	 power	
80	%.	The	total	sample	size	needed	to	analyse	was	764	
children. Since 2012 to 2017, the total respondent was 
1089 child, and 859 respondents eligible for analyses. 
An inclusion criterion is respondent (pregnant women 
and children) are willing to take BLSCGD study until 
the child is 18 years old. The exclusion criteria are 
children with physical disabilities such as cleft lip and 
polio. Respondents signed the consent form before they 
are joining this research.

Data collection: Data collected every month are 
anthropometry (height and weight), breastfeeding, 
immunisation	 status,	 morbidity,	 health-seeking	
behaviour, child growth monitoring, healthcare and 
eating patterns. As a Utami et al. mentioned, the overall 
objective of BLSCGD to evaluate determinants factors 
of child growth and development from birth until aged 
18	years.	Data	collection	began	in	2012	and	is	still	on-
going.	 Recruitment	 of	 pregnant	 women	 aged	 15	 -	 45	
years by the community health volunteers (Kader) for 
each area [10]. Methods of collection data according to 
BLSCGD study[13],[15].

Subjects were interviewed using a questionnaire 
for socioeconomic characteristics. Anthropometric 
measurements (weight, height) were taken. Clinical 
examination by a medical doctor was undertaken each 
month of pregnancy[10]. Weight and length birth were 
measured	 within	 24	 hours	 of	 birth.	 Birth	 weight	 was	
categorized	 as	 ‘low’	 if	 <3,000	 g[14],[10], while the birth 
length	was	categorised	as	‘short’	if	<50	cm[3],[10]. Maternal 
height	was	categorised	as	‘at	risk’	if	it	was	less	than	150	
cm[3],[15],[10],[16],[17]. 

Mother’s	 education	 achievement	 level	 was	
categorised	 as	 ‘low	 education’	 (below	 junior	 high	
school)	 and	 ‘high	 education’	 (senior	 high	 school	 or	
above).	Mother	pre-pregnancy	body	mass	index	(BMI)	
was calculated from weight and height, and categorised 
into	 ‘underweight’	 (BMI	 <18.5	 kg/m2)	 and	 Normal-
overweight-obese	(≥	18.5	kg/m2)[9],[10].

Measurements	weight	using	AND	digital	weighing	
scale accuracy 50 gram and capacity 200 kg. Length 
or height measured using multiple measuring boards, 
accuracy 0,1 cm and capacity 2 meters. Children 2 
years or below were measured lying down position 
(recumbent length), and standing height was measured 
for	older	children.	Children	with	height	for	age	Z-score	
below	minus	two	standards	deviations	(-2	SD)	from	the	
median of the WHO reference population are considered 
to	 be	 stunted	 (World	 Health	 Organization	 in	 2007).	
The immunisation status of children referred to the 
compulsory immunisation of children up to the one year 
of age. Fully immunised refer to government rules. 

Health-seeking	behaviour	is	the	practice	of	mothers	
who seek health services when the child was sick, 
during	 the	 first	 six	 months.	 Child	 growth	 monitoring	
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was based on the date of childbirth and the regularity 
each month. Children were considered to have ‘regular 
growth	 monitoring’	 if	 every	 month	 since	 birth	 is	
weighed monthly. Exclusive breastfeeding practices 
determine	 used	 variables	 patterns,	 pre-lacteal	 feeding,	
current breastfeeding and complementary food, which is 
collected	used	24-hour	recall	data.	They	are	categorised	
as	 ‘exclusively	 breastfed’	 if	 they	 got	 the	 only	 breast	
during	 the	 first	 six	 months	 of	 life	 (WHO,	 2008).	
Morbidity was determined to the frequency of illness 
every	six	months	period	(0-5	months,	6-11	months,	12-
17	months	and	18-23	months)[10].

Data collected by enumerators (diploma of nutrition, 
nurse and midwives). Enumerator training is conducted 
regularly twice per year. Every month on the same date 
(according to date of birth, the respondent comes to 
the base camp for measurement and interviewed. If the 
respondent was unable to attend on that date, then there 
was an allowance to go three days before or three days 
after	the	specified	date[10].

Child survival resilience toward not to be stunting 
was analysed by using the survival statistic test using 
life	table	and	Kaplan	Meier.	In	this	analysis,	‘case’	was	
the occurrence of stunting. The time variable in this 
analysis was the time (in months) when the children 
became	 stunted.	 Factors	 affecting	 stunting	were	 tested	
using	 Cox	 Proportional	 Hazards	 Regression.	 We	 did	
a multicollinearity assessment of the independent 
variables before running the regression analysis[10].

RESULTS AND DISCUSSIONS

A	 one-	 third	 of	 children	 are	 born	 to	 weight	 less	
than	 3000	 grams,	 and	 nearly	 two-thirds	 of	 children	
with a length birth are less than 50 cm. The proportion 
of mothers at risk ages (<20 years and > 35 years) by 
nearly	twenty	per	cent.	One-	third	of	m	with	height	less	
than	150	cm,	and	two-fifths	with	thin	nutritional	status	
(BMI <18.5 kg / m2). About a quarter of children get 
exclusive	 breastfeeding.	 More	 than	 three-quarters	 of	
children are entirely, and children are routinely weighed 
into	Posyandu	every	month.	Two-thirds	of	respondents	
seeking	health	services	when	sick.	Two-fifths	of	mothers	
with low education (Junior High School down), and 
most mothers do not work (table 1)

Table 1: Characteristics mother and under-five children
(n = 859)

Factors n (%)
Sex

 Boys 390	(45,4)
 Girls 469	(54,6)

Birth Weight
 < 3000 gram 281 (32,7)
	≥	3000	gram 578 (67,3)

Length Birth
 <50 cm 550	(64,3)
	≥	50	cm 306 (35,7)

Mother age
 < 20 years and > 35 years 158	(18.4)

	20-35	years 701 (81.6)
Mother Height

< 150 cm 286 (33,3)
≥	150	cm 573 (66,7)

BMI Mother (Pre Pregnancy) (kg/m2) (N = 836)
 Underweight (<18,5) 105 (12,5)

	Normal-overweight	-	obesitas	
(≥18,5) 735 (87,5)

Exclusion Breastfeeding 0-6 bulan (N = 613)
 Yes 473	(77,2)
	No 140	(22,8)

Immunization (N = 613)
 Yes 79 (12,9)
	No 534	(87,1)

Routine weighing in Posyandu (N = 614)
 Yes 65 (10.6)
	No 549	(89.4)

Health seeking (N = 596)
 Health Facility 183 (30.7)

	Nin	Health	Facility 413	(69.3)
Education of Mother (846)

 Low 389	(45.4)
 High 467	(54.6)

Work status of Mother (858)
 Work 136 (15.9)
	No 722	(84.1)

There	 is	 no	 difference	 between	 the	 resilience	 of	
stunting incidence in boys and girls from birth to age 
59. At the age of 0 months 60 per cent of children are 
not	stunting	and	at	 the	age	of	59	months	becoming	40	
per	 cent	 (data	 not	 shown).	 Children	 born	 weighing	 ≥	
3000	grams	or	children	born	with	 long	births	≥	50	cm	
more resistant not to be stunting. The survival rate of 
stunting	incidence	at	0-11	months	of	age	in	children	with	
less than 50.0 cm birth weight decreased dramatically. 
This continues until the age of 20 months. Resistance 
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to stunting in both groups of children tended to remain 
from the age of 20 months to the age of 59 months. At 
the	 initial	 interval	 of	 life	 0-5	 months,	 the	 proportion	
child not stunting is higher in children born <50.0 cm 
(39	per	cent),	whereas	in	children	born	≥	50.0	cm	only	
11 per cent. From the age of 30 months the of children 
not	 stunting	who’s	born	≥	50	 cm	 is	 almost	 twice	 than	
children who are born with length <50 cm.

Table 2: Life tables for surviving not stunting by 
weight and length birth

Interval 
start time

Birth Weight Length Birth
≥ 3 kg < 3 kg ≥ 50 cm < 50 cm

0 0.78 0.56 0.89  0.61
6 0.67 0.41 0.78 0.48
12 0.54 0.35 0.63 0.39
18 0.50 0.31 0.60 0.34
24 0.48 0.31 0.58  0.33
30 0.47 0.30 0.58  0.32
36 0.47 0.30 0.58  0.32
42 0.47 0.30 0.58  0.32
48 0.47 0.30 0.58  0.32
54 0.47 0.30 0.58  0.32

Figure 1: Resistance not to be stunting incidence of 
children aged 0 - 59 months by Weight and Birth 

Length (Kaplan Meier analysis)

Table 3 and Figure 2 shows that starting 0 months 
to	 59	months	 there	was	 no	 difference	 for	 survival	 not	
stunting between maternal group aged and exclusive 
breastfeeding. Children have survived to not stunting 
in	who’s	have	mother	age	20-35	years	more	than	who’s	
have	mother	 age	<	 20	 years	 and	≥	 35	 years,	which	 is	
almost the same for children with exclusive breastfed.

Table 3: Life tables for the proportion of children 
not to be stunting based on exclusive breastfeeding 

and mother age

Interval 
start 
time

Cumulative Proportion Surviving at the 
end of Interval

Exclusive breastfed Mother Age

Yes No 20-35 y < 20 and 
> 35 y

0 0.75 0.67 0.72 0.67
6 0.60 0.56 0.60 0.53
12 0.50 0.45 0.49 0.42
18 0.47 0.41 0.45 0.37
24 0.47 0.40 0.44 0.36
30 0.44 0.39 0.43 0.36
36 0.44 0.39 0.43 0.36
42 0.44 0.39 0.43 0.36
48 0.44 0.39 0.43 0.36
54 0.44 0.39 0.43 0.36

Figure 2: Resistance not to be stunting of children 
aged 0 - 59 months according to exclusive breastfed 

and mother age (Kaplan Meier analysis)
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Table 4: Life tables for the proportion children not 
to be stunting based on mother height and pre-

pregnancy BMI 

Interval 
start 
time

Cumulative Proportion Surviving at the 
end of Interval

Height Pre-Pregnancy BMI
≥ 150 

cm
<150 
cm

≥ 18,5 
kg/m2

< 18,5
kg/m2

0 0.76 0.61 0.72 0.66
6 0.65 0.46 0.60 0.52
12 0.55 0.33 0.49 0.38
18 0.51 0.29 0.45 0.35
24 0.50 0.28 0.43 0.35
30 0.49 0.28 0.43 0.35
36 0.49 0.28 0.43 0.35
42 0.49 0.28 0.43 0.35
48 0.49 0.28 0.43 0.35
54 0.49 0.28 0.43 0.35

Figure 3: Resistance not to be stunting of children 
aged 0 - 59 months according to mother height and 

pre-pregnancy BMI (Kaplan Meier analysis)

Determinant factors of stunting in children aged 0-59 
months: Variable included in a multivariate test using 
Cox	Proportional	Hazards	Model	is	p-value	<0.25.	Table	
5 shows mothers with height <150 cm is at higher risk 
of	child	stunting	and	mother.	Mothers	with	pre-pregnancy	
BMI <18.5 kg m2/kg are at higher risk of stunting. Also, 
a mother with parity >	2	children	is	the	more	significant	
risk to stunting, and gestational age < 37 weeks are a 
more	significant	risk	to	stunting.	Childbirth weight < 3000 
gram are a higher risk of stunting than childbirth weight 
≥	3000	gram.	Also,	childbirth	weight	<	50	cm	are	a	more	
significant	risk	to	stunting	than	childbirth	weight	≥	50	cm.

Table 5: The determinant factor of stunting children 
at age 0–59 months (N = 859)

Factors
Analysis multivariate cox regression
Hazard 

ratio 95% CI P value

Sex
Boys 1,027 (0,827–1,277) 0,808
Girls

Birth Weight
< 3000 gram 1,433 (1,126–1,823) 0,003**
≥	3000	gram
Length Birth

<50,0 cm 1,994 (1,545–2,572) 0,000**
≥	50,0	cm

Exclusif Breastfeeding 6 months
No	 1,187 (0,910–1,548) 0,206
Yes

Mother height
< 150 cm 1,644 (1,295–2,085) 0,000**
≥	150	cm

Gestation ages
< 37 minggu 1,277 (0,959–1,683) 0,082*
≥	37	minggu
Parity

>2 orang 1,231 (0,973–1,558) 0,083*
≤2	orang

Pre Pregnancy BMI of Mother
< 18,5 kg/m2 1,481 (0,967–2,269) 0,071*
≥	18,5	kg/mm

**	significant	p<0,005,	*	significant	p<0.100

The	 main	 finding	 was	 maternal	 height,	 pre-
pregnancy BMI, birth and length birth as a risk factors 
child	 to	 stunting	 since	 0	 to	 59	 months,	 confirming	
that variables persistent since age 23 month[10]. The 
proportion of children not stunting from 23 months to 
age 59 does not change by birth weight, birth length, 



     744      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

mother’s	 height	 and	 pre-pregnancy	 BMI.	 This	 proves	
that	the	first	1000	days	of	life	play	a	role	in	the	event	of	
stunting[1]	and	a	later	age	a	growing	child’s	environment	
is	more	influential[11],[18].	During	1000	first	life,	maternal	
pre-pregnancy	BMI	and	weight	gain	during	pregnancy	
as an indicator of reserves for fetal growth[19] which 
further	 affects	 the	 low	 birth	 weight	 and	 the	 length	 of	
birth[20][14]. Other research in West Java, Indonesia 
also proved that birth weight and length birth as most 
essential determinants of linear growth[21]. Low birth 
weight	as	a	dominant	factor	of	child	stunting	for	12-23	
months[22], Therefore stunting prevention is focused on 
intervening	 during	 the	 first	 1000	 day.	 It	 remains	 that	
globally	the	bulk	(70%)	of	the	total	deficit	at	five	years	
is	caused	growth	faltering	during	the	first	1000	d.	Also,	
better	nutrition,	health,	and	care	during	the	first	1000	d	
may (at least partially) help avert continued faltering 
beyond age two years[16]

Intergenerational	 effects	 are	 evident	 in	 this	 study	
since the proportion of short children of mothers with 
<150	 cm	 of	 height	 is	 more	 significant	 than	 children	
of	mothers	with	 a	 height	 of	 ≥150	 cm.	Result	 study	 in	
India showed that LBW infants born to mothers with 
height	 ≤150	 cm	 had	 a	 comparatively	 higher	 risk	 of	
stunting with lower attained LAZ scores in their infancy, 
compared	to	those	born	to	mothers	with	height	≥150	cm,	
after adjusting for all potential confounding factors[17]. 
Mothers who start pregnancies with low nutritional 
status make it possible to achieve less weight gain, 
which occurs in low birth weight babies as a study in 
West Sumatera. The majority of women gained low 
weight during pregnancy compared to the Institute of 
Medicine (IOM) recommendations, especially those 
who had a healthy BMI[19].

After	 a	 2-year-old	 child,	 the	 environment	 grows	
especially	 the	 behavior	 of	 the	 child’s	 nutritional	
status[11],[23], such as drinking water from unsafe 
source, occasionally eating animal source food, acute 
respiratory infection, RI in the past two weeks, late 
initiation of breastfeeding after one hour after birth, and 
lack	 of	 vaccination	 were	 significantly	 associated	 with	
stunting among child 6 – 59 months[23]. Although this 
study	 did	 not	 prove	 significant,	 there	 is	 a	 tendency	 of	
children who get exclusive breastfeed more who can 
survive no stunting from birth to 59 months. Therefore, 
an	 infant	 needs	 exclusive	 breast	milk	 in	 their	 first	 six	
months. Afterwards, they need complementary food 
with	sufficient	quantity	and	quality[4].

CONCLUSIONS

Pre-pregnancy	BMI,	maternal	 height,	 birth	weight	
and length birth is a determinant factors child who 
survives not to be stunted from birth to 59 months.

The proportion child not to stunting almost same 
from	23	months	to	59	months	for	pre-pregnancy	weight,	
maternal height, birth weight and length birth.
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ABSTRACT

Helicobacter pylori infection	 can	 induce	 chronic	 inflammation	 and	 impact	 to	 release	NFkB,	 and	 other	 pro	 inflammatory	
cytokine	such	as	cyclooxygenase	2	(COX2).	COX2	is	a	catalisator	enzyme	to	arachidonic	acid	metabolism.	Increase	expression	
COX 2 lead to manifestation of extragastric. Acute Helicobacter pylori inflammation	wheather	also	can	induce	upregulate	
express ion of cyclooxygenase 2 (COX2) is still unclear. This study aimed to evaluate wheather acute Helicobacter pylori 
infection	also	can	induce	upregulate	expression	COX	2.	This	research	was	cross-sectional	study	conducted	from	march	to	
june	2018.	The	inclusion	criteria	were	an	age	between	17-19	years	girl,	post	menarche,	and	absence	of	pregnancy.	Ultimately,	
105 girl were enrolled in this study. Our procedure is an advance onn current methods and useful ELISA measurement of 
Ig M and Ig G antibodies diagnosed with Helicobacter pylori. ELISA measured serum Cyclooxygenase 2 (COX2) level. 
Among	the	subjct,	 forty-five	(42.8%)	had	been	diagnosed	with	Helicobacter pylori infection based on Ig M Helicobacter 
pylori seropositive. Otherwise Ig G Helicobacter pylori seems to be normal. The subjects with Helicobacter pyori infection 
had higher mean COX 2 than those without Helicobacter pylori infection (2.5 ± 1.1 vs 0.6 ± 0.4,	P	=	0.001).	This	study	can	
conclude that subjects with Helicobacter pylori infection	may	increase	a	risk	of	upregulate	COX	2	even	in	acute	inflammation.	
this results will give a new understanding about pathophysiology of Helicobacter pylori infection.
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INTRODUCTION

Helicobacter pylori (H.pylori)	 is	 a	 gram-negative	
microorganism found in the human gaster. Chronic 
infection with H.pylori will induce an immune response 
and result in local gastritis or systemic response(1–4).	In	
recent studies, H.pylori was also found to be associated 
with some extradigestive diseases, such as cardiovascular 
disease, hormonal disorders and reproductive disorders 
including	 menstrual	 pain	 problem	 (1,4,5).	 The	
mechanism associating H.pylori infection and extra 

gastric manifestation may be related to immunological 
cytokines	and	mediator	of	inflammation(1,4,6,7).	

The prevalence of H.pylori	 is	 approximately	 50-
60%	all	over	the	world	and	about	60-70	%	in	Indonesia	
(8). H.pylori infection can induce changes in gastric 
ephitelial	to	colonize	(9,10).	Most	patients	get	H.pylori 
infections during childhood.

Gastric	 inflammation	 is	 highest	 with	 cytotoxin-
associated gene A (cagA) strain of H. pylori (10–
12).	 Chronic	 inflammation	 by	 H. pylori infectioan 
can	 induces	 the	 upregulate	 COX	 2	 through	 NFkB	
(6). Cyclooxygenase 2 (COX 2) is a key mediator 
inflammation	 that	 involved	 in	 development	 of	 gastric	
cancer	(13,14).	But	the	other	hand,	COX	2	is	an	enzyme	
that change arachidonic acid to their metabolit which is 
prostaglandin (15).

Recent studies have reported the wide range action 
of prostaglandin, such as fever, pain in dysmenorrhea 
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primer, allergy, immune system, blood pressure, 
atheroscklerosis, cardiovascular disease that is a 
public health problem in Indonesia (8,16,17). It still 
lack study for association between H. pylori infection 
and prostaglandin. It is necessary accurately adjust the 
molecular action to evaluate the association between 
H.pylori and prostaglandin that can revealed previously 
unknown	 pathway.	 We	 hypotesized	 that	 colonization	
with H.pylori is ssociated with a change in prostaglandin 
due	to	chronic	inflammation	and	that	COX	2	is	involved.	

METHOD

This	study	was	performed	in	student	girl	aged	17-19	
years	who	had	studied	at	the	Nasional	Institute	of	Health	
Science, from March to July 2018. We take 105 subjects 
were enrolled in this present study (mean age 18.05±0.9) 
with healthy condition by laboratory and phisical check 
up who voluntarily participated as subjects in this study. 
All procedures were approved by the Ethics of Commitee 
of Moewardi Hospital. Each method and the potential 
risks were explained to the participants in detail, and all 
subjects gave written informed consent before the study.

In	 a	 cross-sectional	 study,	 we	 determined	 the	
presence of H.pylori infection was determined and 
evaluated	the	level	of	anti-H. pylori immunoglobulin M 
by a serum H. pylori antibody	detection	kit	 (PLATOS	
R496,	AMP	Diagnostics).	We	determined	COX	2	using	
ELISA method (Elabscience®).

Statistical	analysis	was	used	with	SPSS	20.0	statistical	
package	(SPSS	Inc.,	Chicago,	IL,	USA).	The	Kolmogorov-
Smirnov test had used to assess whether continous data 
were normally distributed. Continous variables has been 
presented	 the	 mean	 and	 standard	 deviation.	 T-test	 was	
applid for comparing the mean values of two samples. 
Pearson	 Correlation	 test	 had	 used	 to	 determine	 the	
association between H. pylori infection and COX 2 and 
also	with	 PGE	2.	Regression	 linier	 analysis	 had	 used	 to	
evaluate	 the	 risk	 factors	 for	 increase	COX	2	and	PGE	2	
serum	level	 (backward:	Wald;	cutoff	for	entry	 :	0.05,	 for	
removal	0.10).	if	the	differences	with	P-value	of	<0.5	was	
considered	to	indicate	a	statistically	significant.

Table 1: Characteristics of the study subjects (n = 105)

mean p
Age 18.05 ± 0.9 P	=	0.061

Body weight 47.6	± 7.9 P	=	0.052

Conted…

Body height 154.5	± 6.0 P	=	0.336
H.pylori infection 1.91 ± 1.2 P	=	0.1

COX 2 1.48	± 1.2 P	=	0.061

RESULTS AND DISCUSSIONS

A total 105 subjects which were student girl 
enrolled	in	this	study	with	age	17-19	years	(	mean	age	
18.05±0.9). Charateristics subjects acording to continous 
variable are ilustrated in Table. 1. Among the subjects, 
45	 (42.8%)	were	 diagnosed	with	H. pylori infections. 
Caharacteristics subjects according to categorical 
variable are ilustrated in Table. 2.

The subjects with H,pylori infection had higher 
mean COX 2 than those without H.pylori infection ( 2.5 
± 1.1 vs 0.6 ± 0.4	,	P	=	<	0.001).	See	at	Table.	3

Table 2: Characteristics categorical vriable (n = 105)

Variable f %
H.pylori (+) 45 42.8
H.pylori (-) 60 57.2

As	shown	in	Table	4,	Pearson	corelation	r	between	
H. pylori and	COX	2	 is	 0.97	 (p	 =	 0.01),	which	mean	
there are a strong correlation between H. pylori and 
COX 2 serum level. Higher level of Ig M H. pylori 
causes increase serum COX 2 level.

Table 3: The mean COX 2 values of the subjects 
with and without H. pylori infection

H. pylori (+) H. pylori (-) P
COX 2

Body weight
Body Height

2.5 ± 1.1 0.6 ± 0.4 < 0.001

Fig. 1: Association between COX 2and the 
prevalence of h. pylori infection
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Linier regression analysis was performed to 
evaluate the most strong variable that associated with 
increase level COX 2 serum. The variables included 
age, body weight, body height and Ig M H. pylori. The 
results showed that Ig M H.pylori is the most variable 
that associated to increase COX 2 serum level, which 
is higher serum Ig M H.pylori level will cause increase 
COX	2	serum	level	(p-	0.01).	Variable	body	weight	has	
no	association	with	COX	2	(p=0.1).	Variable	body	height	
has	no	association	with	COX	2	(p=0.3).	Variable	age	has	
no	association	with	COX	2	(p=0.6).	(Table	5).

Table 4: Association between H. pylori dan COX 2

Variable n mean
Pearson 

Coefficient 
Corelation

P

H. pylori 105 1.91	±	1.2 0.97 0.01
COX 2 105 1.48	±	1.2
Body 

weight 105 1.91	±	1.2 0.15 0.1

COX 2 105 1007.8	±	819.8
Body 

Height 105 1.48	±	1.2 0.08 0.3

COX 2 105 1007.8	±	819.8

As	illustrated	in	figure	1,	showed	that	higher	level	
COX	2	at	 the	 indeks	Ig	M	range	2.1-4	(	seropositive).	
H.pylori was the most variable that more prevalence in 
the increase COX 2. (Figure 1)

Table 5: Association between H. pylor and COX 2

Variable B t R 
Square P

age 0.012 0.38 0.7
H. pylori 0.93 47.8 0.95 <0.001

BMI 0.06 35.8 0.4
Body weight -0.026 -2.04 0.5
Body Height 0.014 -0.32 0.4

Helicobacter pylori is bacterium that cause the 
most prevalence infection in the world, almost 50 % 
population (18,19). It cause dyspepsia, cute gastritis, 
chronic	 gastritis,	 peptic	 ulcer,	 MALT-lymphoma	 and	
gastric adenocarcinoma (3,10). The most virulent strain 
of H.pylori	that	identified	by	the	presence	of	cytotoxin-
associated gene A (cagA) cause peptic ulcer and gastric 
carcinoma	(4,10).

Recent studies reported the link H.pylori infection 
with manifestation outside from the gaster. More study 
have been conducted to explore the role of H. pylori in 
cardiovascular disease, insuline resistance, metabolic 
syndrome	that	also	public	health	problem	(1,4,5).

Extra gastric manifestation of H.pylori infection 
related	to	chronic	inflammation	that	mediated	by	NFkB	
dan	COX	2	as	a	key	mediator	inflammation.	From	this,	
several	cytoines	and	other	mediator	inflammation	to	be	
upregulated (6). 

In	 the	current	study,	42.8%	of	 the	subject	were	H. 
pylori infection. There is a strong relationship between 
H. pylori infection	and	increase	COX	2	(Tabel	4	).	Sierra	
et al. found that H. pylori induced COX 2 expression. 
Akhtar et al. also reported that H. pylori stimulate the 
expression of COX 2 (6,20).

COX	 2	 is	 an	 enzyme	 promote	 arachidonic	 acid	
into thier metabolite which is prostaglandin. Our data 
sigificantly	confirm	this	relationship	between	COX	2	and	
PGE.	(Tabel	5).	COX	2	is	the	most	influences	variable	
that	increase	PGE	2.	There	have	not	any	study	yet	that	
reported this.

Our data suggested that H. pylori infection was 
significantly	linked	with	the	increase	PGE	2	(Tabel	4).	The	
mean	PGE	2	was	higher	in	subjects	with	H. pylori infection 
thang those without H. pylori infection (Tabel 3). 

It might be explained by molecular mimicry that 
infectious agents may lead to immune reponse that 
induce	chronic	inflammation	by	a	variety	mechanisms.,	
such	as	 inducing	modification	of	 antigen,	 alteration	of	
the idiotype network, activation of polyclonal T cells 
(5,21,22).

The additional information provided by this study is 
that	the	effect	of	body	weight	on	decrease	PGE	2	serum	
level. More higher body weight cause more decrease of 
PGE	2	(Tabel	5).

In	 conclusion,	 our	 findings	 indicate	 that	H. pylori 
infection	significantly	associated	with	 increase	PGE	2.	
This	findings	will	explore	the	other	pathway	about	extra	
gastrix manifestation of H. pylori infection especially to 
cardiovascular disease, insuline rsistance and metabolic 
sydrome.	Therefore,	it	become	to	be	preventif	effort	to	
public health problem.



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         749      

CONCLUSIONS

Helicobacter pylori seem to be infected in early 
age or teenagers. This can be observed in Ig M H.pylori 
increase without increase Ig G H.pylori. Helicobacter 
pylori seropositive Ig M may increase risk of upregulate 
expression COX 2. It seems that increase serum COX 2 
level already happens in acute infection of Helicobacter 
pylori.
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ABSTRACT

Cadmium	is	one	type	of	seriously	hazardous	heavy	metal	if	inhaled.	Acute	cadmium	poisoning	may	result	
from exposure of cadmium oxide vapor during metal melting process. This study aims to determine the 
factors	ofindividuals	characteristic	associated	with	levels	of	cadmium	in	the	blood	of	workers.This	research	
is an analytic observation research with cross sectional approach. Samples were taken purposively from 30 
metal casting workers. The research variables are  smoking habit, BMI, working hours, duration of work 
and  occupation as independent variables and cadmium levels in the blood as dependent variables. Blood 
cadmium	levels	were	measured	using	Atomic	Absorbtion	Spectophotometer	 (AAS).	Data	were	analyzed	
using	chi-square.	Although	there	was	no	correlation	between	smoking	habit	and	working	hours	on	cadmium	
blood level (p value> 0,05) but there was correlation between nutritional status, duration of work and 
occupation	to	cadmium	in	blood	(P	value	<0.05).	There	is	a	relationship	between	BMI,	duration	of	work	
and	type	of	work	with	cadmium	levels	in	the	blood	of	metal	casting	workers,	for	modification	of	workplace	
ventilation and the use of personal protective equipment to increase fume of cadmium in workplace.
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INTRODUCTION

Metal foundry industry is one of the industries 
producing pollutants that can pollute the environment. 
Sources of emissions of pollutants that exist among them 
are particles in the form of dust derived from metals such 
as lead, nickel, cadmium and beryllium 1.

In the process of casting melting of raw materials 
is	 done	 at	 ±	 13000C.	At	 this	 stage	 smoke	 and	 vapors	
produced are contained of metal particles (fume) 
consisting	 of	 unused	 metal	 powder	 finishing,	 steel,	
silicon, slag and carbon. This is exacerbated by the lack 
of adequat ventilation to cause workers inhaling the 
combustion gas continuously2

In addition to products result, the process of casting 
metals	 also	produces	heavy	metals	 such	as	Cd,	Cr,	Ni	
and	Pb.	This	is	a	risk	factor	that	is	harmful	to	the	health	
of	 workers	 because	 the	 side	 effects	 of	 heavy	 metals	
produced have high toxicity properties3. One of the 
dangers to be considered in connection with the metal 
foundry industry is the presence of cadmium. Cadmium 
is one of the heavy metals from the metal melting 
process, acute cadmium poisoning usually occurs due to 
cadmium oxide vapor from cutting of cadmium metal or 
a	cadmium-containing	metal	mixture4.

This	 study	 aims	 to	 analyze	 relationship	 between	
the characteristics of individuals (Smoking Habit and 
Body Mass Index) and Occupational Factors (Type of 
Work, Duration of work and working hours) on levels of 
Cadmium in the blood of metal foundry workers.

METHOD

This is Explanatory Research, with cross sectional 
approach. The sample is the total population of 30 metal 
foundry workers. Blood sampling assisted by Health 
Center	 officer	 of	 sub-district	 Ceper,	 Klaten,	 Central	
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Java.	Primary	data	used	in	this	research	is	obtained	by	
questionnaire  to know variable of individual factor and 
worker factor. In addition, the primary data were also 
obtained from the results of laboratory tests for cadmium 
levels in the blood. This examination was conducted at 
the Center for Environmental Health Engineering and 
Disease	Control	(BBTKLPP)	Yogyakarta.

Data analysis used to know the relation of 
significance	between	individual	factor	and	worker	factor	
with cadmium level in blood, used Chi Square test.

RESULTS AND DISCUSSIONS

Description of the Research Variable: Based on 
the results of research obtained by the distribution of 
respondents based on smoking habits, most respondents 
have smoking habit as many as 16 respondents (53.3%). 
While	not	smoking	as	many	as	14	respondents	(46.7%).	
Data of respondent distribution based on nutritional 
status, most of respondent have normal status that is 20 
respondents (56,7%), while abnormal nutrition status is 
10 respondent (33,3%).

Respondents have a working duration for> 5 years 
as many as 16 respondents (60%). While the duration 
of	work	for	<5	years	as	many	as	14	respondents	(40%)	
and respondents who have working hours <8 hours / 
day as many as 21 respondents (70%). While working 
hours> 8 hours / day as many as 9 respondents (30%), 
as well as respondents working on the foundry that is as 
many	as	18	respondents	(70%).	While	in	the	finising	of	
12 respondents (30%), respondents who are not exposed 
to cadmium are 21 respondents (70%), while cadmium 
exposure is 9 respondents (30%).

Table 1: Distribution of Respondent’s Characteristc

No. Variable n = 30 %
1. Smoking Habit

a. Smoking 16 53,3
b.	Non	Smoking 14 46,7

2. BMI
a.	Normal 20 56,7

b.	Not	normal 10 33,3
3. Working Period

a. >5 years 16 53,3
b. <5 years 14 46,7

Conted…

4. Working Hours
a. <8 hour/day 21 70
b. <8 hour/day 9 30

5. Type of Work
a. Foundry 18 60
b. Finishing 12 40

6. Cadmium in Blood
a. Exposed 9 30

b.	Not	Exposed 21 70

Metal foundry workers are potentially exposed 
to Cadmium. In the process of casting the metal, in 
addition to producing metal products, it also produces 
heavy	metals	such	as	Cd,	Cr,	Ni	and	Pb,	This	is	a	quite	
harmful risk to the health of traditional metal foundry 
workers, considering that the heavy metals have the side 
effects	with	high	level	of	toxicity.

It is also worsened by the lack of adequate 
ventilation, thus  it makes the workers to inhale gas 
from burning result continuously. In doing the job, there 
is no worker who uses personal protective equipment, 
even having their meals and drinking is also done in 
the workplace. Therefore, preventive steps should be 
prepared much earlier to overcome the possible harmful 
impact to the workers.

Cadmium can cause interference and even able to 
cause damage to the kidney system. Such damage may 
occur in the tubules of the kidneys. The symptom of 
the damage that can occur in the kidney because of the 
cadmium is the occurrence of amniouria, glucosuria and 
the calcium and phosphorus urinary abnormalities5

Smoking is one of the main sources of cadmium 
exposure. Therefore we consider the possibility of 
smoking as confounding variables in exposure to 
cadmium in non smokers. The exact mechanism is not 
yet known whether the smoking causes kidney damage. 
The mechanism that can be explained is that smoking 
will make the kidneys more sensitive to cadmium 
toxicity6
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Table 2: Bivariate Analysis between Smoking Habit, BMI, Type of Work, Working Period, Length of Work, 
Working Hour and Cadmium Level in Blood

No. Variable
Cadmium

P RP
95% CI

Exposed Not Exposed Lower Upper
1. Smoking Habit

Smoking 6 (37,5%) 10 (62,5%)
0,440 1,750 0,535 5,729

Non	Smoking 3	(21,4%) 11 (78,6%)
2. Body Mass Index

Normal 0(0%) 10(100%)
0,013 1,818 1,223 2,703

Not	Normal 9(35%) 11(65%)
3. Type of Work

Foundry 8(44,4%) 10(55,6%)
0,049 5,333 0,762 37,348

Finishing 1(8,3%) 11(91,7%)
4. Working Period

>5 Years 9(56,3%) 7(43,8%)
0,001 0,438 0,251 0,763

<5 Years   0(0%)     14(100%)
5. Working Hour

>8 hour/day 2(22,2%) 7(77,8%)
0,681 0,667 0,170 2,607

<8 hour/day 8(28,6%) 15(71,4%)

Based on bivariate analysis, the proportion of 
workers who have smoking habit on cadmium exposure 
in	blood	is	37.5%	or	6	respondents	while	non-smokers	
are	exposed	to	cadmium	of	21.4%	or	3	respondents.	Chi	
Square	 statistical	 analysis	 results	 obtained	 P-Value	 of	
0.440	(>	α	=	0.05)	showed	that	there	is	no	relationship	
between smoking habits against cadmium in the blood 
of metal foundry workers. The results of this study is 
similar	to	the	research	conducted	by	Ghazali	and	Luckett	
which	 showed	 no	 significant	 relationship	 between	
smoking habit and cadmium content 7,8

Psychology	 capacity	 like	 smoking	 habit,	 alcohol	
and	 suplement	 drink	 consumption	 greatly	 affected	 the	
performance and productivity of worker 9 Smokers prone 
to have respiratory disorder compared to non smokers 
when	they	were	in	hazardous	environment.	There	were	
2000 chemicals in the cigarrette, and 1200 of them 
contain toxic substances for human health. Besides that, 
exposure to cigarette smoke have strong relations with 
the	DNA	damage	induced	by	oxidative	stress	(oxidative	
stress) and carcinogenesis10. Some studies indicate that 
smoking can caused and increased of cancer in humans, 
such as lung cancer, mouth, pharynx, laring, esophagus, 
bladder, stomach, pancreas, kidney, uterus, cervix and 
myeloid leukemia11.

Harmful substances in cigarettes in addition to 
triggering direct changes to the kidney organs, also 

brings the risk of increasing blood and heart pressure. 
Increased blood pressure is an important factor in the 
progression of CKG disease. The mechanism of last 
renal impairment may be seen histopathologically12, 
Smokers are generally exposed to cadmium through 
inhalation.	In	a	cigarette	there	is	2	μg	of	cadmium,	where	
almost	2-10%	of	it	turns	into	cigarette	smoke13. Smokers 
generally have their blood contained with cadmium and 
the content in the body is twice higher than those who do 
not smoke14. In addition, smokers will also have a high 
cadmium content in their urine13.

Based on bivariate analysis, it is found that the 
proportion of exposed workers cadmium have normal 
nutritional	status	of	45%	or	9	respondents.	Chi	Square	
statistical	 analysis	 result	 obtained	P-Value	of	 0,013	 (>	
α	=	0,05)	with	value	of	RP:	1,818	and	CI	95%;	1,223-
2,703 which means that people with normal nutritional 
status have a risk of exposure to cadmium in the blood 
of 1.818 times compared to people with abnormal 
nutritional status.

Human	 weight	 reflects	 the	 nutritional	 status	 of	 a	
person.	Poor	nutrition	will	affect	 the	decrease	of	one’s	
body	 endurance	 and	 it	 brings	 health	 problems.	 People	
with ideal body weight will have enough nutrients 
that block the presence of cadmium into the body 
in	 replacing	 nutrients	 (zinc,	 iron,	 copper,	 selenium,	
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calcium, pyridoxine, ascorbic acid, and protein). Most 
cadmium	 toxicities	 occur	 due	 to	 the	 deficiency	 of	 the	
above-mentioned	 elements	 causing	 an	 increase	 in	
cadmium absorption15.

Factors of the body such as immunity, the power of 
respondents	in	exhaling,	the	ability	of	the	cilia	to	filter	
out the fume dust produced during the casting process, 
and the pattern of consumption of eating and drinking, 
is	a	factor	that	affects	the	existence	of	high	cadmium	in	
the	body	and	the	existence	of	zinc	(Zn)	enzymes	such	as	
Gluthatione	S-transferase16.

Entrepreneurs should think about the problems 
faced by their employees who work over the regulated 
work hours or carry out the work that is considered 
heavy, to always provid food security (usually in the 
form of nutritious food) and extra food (Extra Voeding). 
Restrictions on working time, the provision of assured 
regular	meal	every	working	day,	is	an	employer’s	policy	
to maintain the desired work productivity of the company 
from its employees.17

Based on bivariate analysis, the proportion of 
workers who are exposed to cadmium working in the 
foundry	section	was	44.4%	or	8	respondents.	The	result	
of	Chi	Square	statistic	analysis	obtained	the	P-Value	of	
0,049	 (>	 α	 =	 0,05)	 showed	 that	 there	was	 correlation	
between work type to cadmium substance in blood of 
metal	 foundry	 workers,	 with	 RP	 value:	 5,333	 and	 CI	
95%;	0.762	-	37.348	which	means	that	people	who	work	
in the foundry have a risk of exposure to cadmium in the 
blood	of	5.333	times	than	people	who	work	in	finishing.

OSHA estimates that 300,000 workers exposed to 
cadmium in the United States are present in industrial 
sector workers comprising metal smelting, welding and 
packaging. This study aims to determine factors that are 
related to cadmium levels in the blood of metal foundry 
workers.4

Based on the bivariate analysis, it is found that the 
proportion of workers exposed to cadmium has a work 
period	over	5	years	of	56.3%	or	9	respondents.	Chi-Chi	
statistical	analysis	results	obtained	P-Value	value	0.001	
(>	α	=	0.05)	showed	that	there	is	a	relationship	between	
the length of work against cadmium in the blood of 
metal	foundry	workers,	with	the	RP	value	of:	0.438	and	
CI	95%;	0.251	-	0.763	which	means	people	who	work	
over 5 years have a risk of exposure to cadmium in the 
blood	 of	 0.438	 times	 compared	 to	 people	 who	 work	
under 5 years.

Respondents	 whose	 suffered	 from	 work-related	
complaints may caused by work under long working 
hours and long periode time (more than 3 years) and 
lack	of	PPE	usage18. From research on working adults in 
USA show that long working hours indirectly precipitate 
workplace accidents by inducing fatigue or stress in 
affected	workers	and	overtime	schedules	had	the	greatest	
relative risk of occupational injury or illness, followed 
by schedules with extended (>12) hours per day and 
extended (>60)19.

Based on bivariate analysis, the proportion of 
workers exposed to cadmium has working hours over 
8 hours / day as many as 22.2% or 2 respondents, while 
those who have less than 8 hours / day of working hours 
33,3% or 7 respondents. Chi Square statistical analysis 
results	 obtained	 P-Value	 0.681	 (>	 α	 =	 0.05)	 showed	
that there is no relationship between working hours of 
cadmium in the blood of metal casting workers.

This research is similar to the research done by 
Bagun Sugiharto which explains that there is no relation 
between work and the number of working hours per 
week with cadmium level in exhaust welding worker3. 
This	 inertial	 study	 with	 the	 study	 of	 Ghazali	 showed	
no association between length of service and cadmium 
content,	but	there	was	a	significant	relationship	between	
the working period and the concentration of lead and 
arsenic metal7.

Exposure to the toxic cadmium (Cd) has adverse 
health	effects	an	occupational	or	high	level	environmental	
exposure 20 . Cadmium exposure is an important risk for  
renal disfunction, bone disease and cancer, cadmium is 
associated with  cardiovascular disease  too 21 . So all 
workers	who		in	foundry	must	used	to	Personal	Protective	
Equipment	(PPE)	to	contral	hazards	at	work	place.

CONCLUSIONS

There is a relationship between nutritional status, 
duration of work, and type of work to cadmium levels in 
the blood of metal foundry workers. In order to reduce 
cadmium exposure in the workplace there is a need to be 
have adequat ventilation  in the workplace and the use of 
personal protective equipment.
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ABSTRACT

The success of pulmonary tuberculosis (TB) treatment in Indonesia was 81,3%. Meanwhile, this number 
has been not reached the WHO target number of 85%. It was because patients experiencing Adverse Drug 
Reaction (ADRs) of antituberculosis drugs. Therefore, the government launched a pharmacovigilance 
program to monitor the ADRs of antituberculosis drugs to improve successful treatment. This study aimed 
to observe regimens of antituberculosis drug that often caused ADRs and the number event of ADRs. It 
was	non-experimental	numerical	and	analytical	descriptive	that	conducted	in	outpatient	Installation	one	of	
Hospital	in	Klaten,	Central	Java,	Indonesia.	Data	were	collected	by	interviewing	and	observing	the	patients’	
medical records for two months starting from January to February 2018. The sample was obtained by using 
purposive	sampling	method.		Then,	the	data	were	analyzed	by	the	Liverpool	algorithm	that	interpreted	in	
4	scales:	unlikely,	possible,	probable,	and	definite.	This	study	focused	on	30	patients,	which	23	patients	
with positive smear and seven patients with negative smear tuberculosis. The result showed that Fix Dose 
Combination	 (FDC)	 of	 rifampicin,	 isoniazid,	 pyrazinamide,	 ethambutol	 (RHZE)	 regimen	was	 the	most	
causing	side	effects.	The	number	of	ADRs	were	3-7	 in	one	patient.	The	most	common	side	effects	were	
reddish	urine	(90,74%),	nausea	(90,74%),	vomiting	(83,33%),	shortness	of	breath	(70,37%),	and	dizziness	
(22,22%).  Almost all antituberculosis drug regimens caused ADRs.
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INTRODUCTION

Tuberculosis (TB) is a chronic granulomatous 
infectious disease caused by Mycobacterium tuberculosis 
that	attacks	various	organs,	especially	lungs.	Pulmonary	
tuberculosis	remains	a	significant	cause	of	morbidity	and	
mortality worldwide, uncompleted treatment will lead to 
severe complications to the risk of death. WHO reported 
that	8.6	million	people	of	TB	in	2014	increase	up	to	9.6	
million people in 2015. Indonesia placet at the second 
position of high burden country with the percentage 

of 10,3%2. The success of tuberculosis treatment in 
Indonesia is 81.3%, it has not reached the target set by 
WHO (85%)3.

ADRs (Adverse Drug Reaction) is regarded 
as	 one	 of	 the	 leading	 cause	 of	 non-adherence	 to	
antituberculosis treatment (69,01%)4,5. As a result, 
ADRs might eventually contribute to the extension of 
treatment	 duration,	 final	 termination,	 drug	 resistance,	
and treatment failure6. It might also increase the number 
of TB cases and more rarely the number of deaths, 
posing a challenge to the management of TB patients 
and TB control. WHO released a study relating to the 
detection, assessment, understanding, and prevention of 
ADRs	(pharmacovigilance).	It	aims	to	improve	patients’	
care	 and	 patients’	 safety	 about	 the	 use	 of	 medicines7. 
In pharmacovigilance, there is active surveillance 
approach	to	detect	the	adverse	event.	Pharmacovigilance	
is achieved by active follow up after treatment, and the 
events may be detected by asking patients directly or 
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screening patient record. Liverpool causality assessment 
tool or Liverpool algorithm is new active surveillance 
pharmacovigilance method, published in 2011. This 
algorithm	 or	 flowchart	 is	 based	 upon	 dichotomous	
questions	that	were	issued	from	Naranjo	algorithm	with	
some	alterations.	Each	answer	is	routed	to	more	specific	
question	resulting	in	four	causality	categories:	‘unlikely,’	
‘possible,’	 ‘probable,’	 and	 ‘definite’8. The assessment 
obtained by the Liverpool algorithm is closer to the 
consensual expert judgment (probability of 0.95 and 
0.98).	That	tool	concerned	only	‘probable’	and	‘certain’	
categories, both considered in favor of drug causation, 
sensitivity,	 specificity,	 negative	and	positive	predictive	
values	 remained	 identical	 to	 those	 of	 the	 Naranjo	
algorithm9. This study aimed to observe regimens of 
antituberculosis	drug	that	often	caused	side	effects,	and	
the number event of ADRs.

METHOD

This	 study	 was	 prospective,	 non-experimental,	
numerical and analytical descriptive research conducted 
in one of the government hospitals in Klaten, Jawa 
Tengah, Indonesia from January – February 2018 
licensed by Health Research Ethics Committee Dr. 
Moewardi General Hospital School of Medicine Sebelas 
Maret	 University	 No.	 134/II/HREC/2018.	 	 All	 adult	
patients of pulmonary tuberculosis (age >18 years 
old) which outpatient therapy, were smear positive or 
negative, not pregnant or breastfeeding, and agree to 
join in this research were included. Independent variable 
was antituberculosis drug regimens, and the dependent 
variable was ADRs of antituberculosis.

Materials that used was ADRs parameter, informed 
consent, interview form based on Liverpool algorithm 
and patient medical report. Data obtained from 
interview	 and	 observation	 of	 patients’	 medical	 record	
included	 age,	 gender,	 co-morbidities,	 medical	 history,	
an antituberculosis regimen that used, ADRs, and the 
result	of	patients’	laboratory	test	data.	The	ADRs	event	
of every regimen in every prescription calculated to 
total events of ADRs in the regimen. The total cases of 
all regimens were calculated from total cases of drug 
regimens used by patients (one regimen was one case).  
The result of ADRs analysis in each regimen interpreted 
based	 on	 Liverpool	 algorithm,	 consisting	 of	 4	 scales:	
‘unlikely,’	‘possible,’	‘probable,’	and	‘definite.’

RESULTS AND DISCUSSIONS

During the two months period, the total of 30 TB 
patients (23 positive smear pulmonary tuberculosis 
patients	 and	 seven	 patients	 with	 smear-negative	
pulmonary tuberculosis) were enrolled in this study. 
Each	patient’s	early	diagnosis	of	pulmonary	tuberculosis	
regimen treatment was observed until February 2018 
through the interview and patient medical record. The 
total	of	30	patients	showed	54	ADRs	(1	patient	could	get	
more than one regimen of antituberculosis drugs). This 
result was suitable to the tuberculosis treatment principle 
because	there	was	different	treatment	for	intensive	and	
advance phase or drug replacement for patients with 
severe ADRs. 

Characteristics of patient consist of age, gender, 
and	 co-morbidities.	 Table	 1	 showed	 the	 patients’	
characteristics of pulmonary tuberculosis. Most patients 
were	 in	 the	 productive	 age	 group	 (15-54	 years	 old)	
(53,33%). This result was in line with others theory that 
75% of pulmonary tuberculosis patients were productive 
age group10. Working class were mainly prone to TB, 
probably because of exposure outside of their homes as 
they go outside and from work, etc. It could be a serious 
adverse	effect	on	the	socioeconomic	status	of	a	country	
since the reproductive and economically productive age 
groups	were	mostly	affected9.

As a result, the gender distribution of subjects was 
male 56.67% and female 31.25%. In another research 
in Indonesia, the majority of TB patients was male11. 
However,	gender	was	not	a	significant	factor	affecting	TB10. 
The	frequency	of	tuberculosis	and	ADRs	was	significantly	
higher in patients with smoking and drinking alcohol habit. 
Cigarettes and alcohol could reduce immunity so that it 
could be more susceptible to pulmonary TB12. Another 
study concluded that males were more likely to have poor 
compliance than females so that it could be increasing the 
risk of TB13.	Based	on	co-morbidities,	19	patients	(63.33%)	
were	 have	 not	 co-morbidities,	 and	 four	 others	 have	 co-
morbidities	either	one	or	more.	Co-morbidities	have	a	risk	of	
developing	tuberculosis;	it	could	decrease	antituberculosis	
respond in the body because of polypharmacy treatment 
increasing drug interaction14.
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Figure 1: Liverpool Algorithm8.

Table 1: Baseline characteristics of the patients 
smear-positive (n = 23) and smear-negative (n = 7)

Pa
ra

m
et

er
s

Variables

Total

Smear 
Positive*

Smear 
Negative**

A
ge

 
(y

ea
rs

) Productive (15-54 years)
Non	productive 14	(60,87%) 2 (28,57%)
(>54	years) 9 ((39,13%) 5	(71,43%)

G
en

de
r Male 13 (56,52%) 4	(57,14%)

Female 10	(43,48%) 3	(42,86%)

C
o-

m
or

bi
di

tie
s

Non	co-
morbidities 14	(60,87%) 5	(71,43%)

Pneumonia	and	
anorexia 1	(4,35%)

Hepatitis 1	(4,35%)
Hypertension 1	(4,35%)

Diabetes 
Mellitus type 2 2 (8,70%)

Hypertension 
and Diabetes 

Mellitus type 2
1	(4,35%)

Typoid and 
dyspnea 1	(4,35%)

Conted…

Respiratory 
Tract Infections 1	(4,35%)

Gout Arthritis
Crhonic 

Heart Failur 
and Chronic 
Obstructive 
Pulmonary	

Disease

1	(14,29%)

Note:

*Smear-positive	patients	 showed	positive	Mtb	 In	 their	
sputum.

**Smear-negative	patients	 showed	positive	Tb	 in	 their	
thorax test.

Antituberculosis Regimens: Antituberculosis regimens 
which used by patients were Fix Dose Combination 
(FDC) and single dose with duration treatment 
between	 6-9	 month.	 There	 were	 eight	 regimens	 used	
by patients showed in table 2. Regimens for the therapy 
consist	 of	 rifampin	 (R),	 isoniazid	 (H),	 pyrazinamide	
(Z),	 ethambutol	 (E),	 and	 streptomycin	 (S).	 Patients	
use not only antituberculosis drug but also use other 
medications like vitamins, antihistamines, analgetics 
antipyretics, anticonvulsant, appetite enhancing 
drugs, proton pump inhibitor, antiasthma, antiemetics, 
antigout, antihypertension, antidiabetics, antibiotics, 
corticosteroids,	 and	 antianginal	 based	 on	 their	 co-
diagnosis, complaints, ADRs cause antituberculosis 
drugs and drugs to prevent ADRs.

Table 2: Antituberculosis regimen for smear positive 
and negative patients (∑ total cases = 54)

Regimen Dose (mg)

Total Cases of 
Treatment (n)

Smear 
Positive

Smear 
Negative

R1 450/300/1000/750 21 7
R2 450/300 5 1
R3 450/300/250 1 0
R4 300/750/750 3 0

R5 450/300/1000/	
750/750 6 1

R6 450/300/750 7 0
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R7 450/300/250 1 0

R8 450/300/1000/750/	
750	+150 1 0

Total 45 9

Note: (R1) FDC (RHZE), (R2) FDC (RH), (R3) (RHE), 
(R4)	(HE)+S,	(R5)	(RHZE)S,	(R6)	(RH)S,	(R7)(RHE)S,	

Pharmacovigilance: Pharmacovigilance	 method	 in	
this study was active surveillance3 using algorithm 
Liverpool as instrument causality assessment tool to 
detect ADRs. Antituberculosis regimens which used by 
patients have various ADRs and more than one events 
of ADRs. Every regimen calculated with algorithm 
Liverpool	 and	 interpreted	 with	 four	 scales:	 ‘unlikely,’	
‘possible,’	 ‘probable,’	 and	 ‘definite.’	 Table	 3	 showed	
the interpretation result of algorithm Liverpool of each 
regimen. This study was already tested with application 
drug interaction checker (www.drugs.com) to ensure that 
the	incidence	in	patients	was	a	side	effect	not	causes	others	

factor. The result of drugs interaction test concluded that 
there was no drug interaction in each case.

As a result, regimens that caused ADRs were R1, 
R2,	R3,	R4,	R5,	 and	R6.	R7	and	R8	 that	not	 reported	
have	adverse	effects	of	drug	because	it	was	not	recorded	
on	a	patient’s	medical	record	and	based	on	an	interview	
with patients using this regimen. They explained that 
they	 fell	 familiar	 with	 the	 adverse	 effect	 of	 previous	
regimens,	so	they	did	not	feel	disturbed	by	the	side	effect	
of two regimens.

Table	 4	 showed	 a	 regimen	 that	 is	 often	 causing	
ADRs	was	R1	with	a	3-7	 range	of	events	ADRs,	each	
patient. R1 was the highest regimen that producing 
ADRs	compared	to	others.	It	was	the	first	 line	therapy	
for patients of pulmonary TB, so most patients use 
this regimen. The more patients use, the more ADRs. 
It	was	 due	 to	 differences	 of	 psychology	 every	 patient,	
so	antituberculosis	drug	would	cause	different	ADRs	in	
each patient.

Table 3: Interpretation of algorithm Liverpool (∑ = 54)

Regimen Total Cases (∑)
Scales (n)

Unlikely Possible Probably Definite
R1a 21 0 15 3 3
R1b 7 0 6 1 0
R2a 5 0 5 0 0
R2b 1 0 1 0 0
R3a 1 0 1 0 0
R4a 3 0 2 0 1
R5a 6 0 6 0 0
R5b 1 0 1 0 0
R6a 7 0 7 0 0

Note:	a	showed	smear-positive	patients,	and	b	showed	smear-negative	patients.

Table 4: ADRs events based on an antituberculosis 
regimen (∑ = 54)

Regimen ∑** n* Range of Event
R1 28 147 3-7
R2 6 22 3-5
R3 1 4 4
R4 3 10 3-4
R5 7 30 3-6
R6 7 25 2-4

Note:	*n	=	Total	of	ADR	event	per	Regimen
**∑=	Total	of	ADR	event

Table 5 shows the number of ADRs percentage from 
each regimen. Common ADRs resulted from this study 
were	redness	urine	(90.74%),	nausea	(90.74%),	vomiting	
(83.33%),	breathless	(70.37%),	and	dizziness	(22.22%).	
The most common ADRs occurrence was reddish urine, 
it caused by the use of rifampin15. This ADRs almost felt 
by all patients after taking rifampin, but they were not 
worried or scared because doctors and nurses already gave 
them an explanation about ADRs. Then, gastrointestinal 
reactions	caused	by	 rifampin	and	pyrazinamide.	These	
ADRs	were	not	frequent,	it	starts	shortly	(2-3	hour)	after	
administration of the drug16,17. Generally, the reaction 
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in	this	study	was	nausea	(90.74%),	vomiting	(83.33%),	
and abdominal pain (1.85%).  According to an interview 
with patients, they explained that they experienced 
gastrointestinal	 symptoms	 just	 on	 the	first	month	 after	
administrated the drug. The administration of drug could 
avoid gastrointestinal symptoms during or immediately 
after meals15.

The other ADRs was breathless (70.37%). The 
reaction suspected because of administration of rifampin. 
It	 generally	 appeared	 between	 3-6	 months	 after	 the	
beginning of rifampin treatment, the symptoms appear 
1-2	hour	after	the	drug	administration	with	a	dose	of	10	
mg/KgBB16.	 	The	 influenza-like	 syndrome	was	 almost	
exclusively	caused	by	 rifampin.	This	pseudo	 influenza	
syndrome	 in	 this	 study	 includes	 dizziness	 (22.22%),	
faintness (9.26%), cough (3.7%), fever (3.70%), pain 
(9.26%), shivering (1.85%), appetite down (1.85%), 
and itchy throat (1.85%). These ADRs rare occurred in 
patients.	The	symptoms	appear	a	similar	1-2	hour	after	
10 mg/kgBB administration of rifampin16. Then, other 
ADRs were skin rash (9.26%) and skin redness (1.85%). 
The reaction was on grade 1 (Macules/papules covering 
<10% body surface area with or without symptoms). It 
generally	 appeared	 1-2	 hour	 after	 administration	 dose	
600 mg of the drug. That ADRs maybe occurred because 
of administration of rifampin16. In contrast, the dose used 
in	 this	study	was	less	 than	450	mg,	perhaps	it	affected	
the response, or clinical conditions of each patient vary. 

Pyrazinamide	 caused	 ADRs	 gout	 arthritis,	 like	 a	
swollen foot (5,56%) and aches (3.70%). The reaction 
was on grade 2 (number of uric acids> 10 mg/dL with 
the psychological disorder). It generally appeared after 

administration daily dose 300 mg18. Then, another ADRs 
was blurred vision (3.70%) on R1 and R6. It suspected 
after administration ethambutol. This ADRs generally 
appeared	after	administration	daily	dose	25-35	mg/kgBB	
(3-5	month	after	start	administration	of	the	drug)19. This 
ADRs was reversible. Also, patients also complained of 
this ADRs 3 month after administration ethambutol. The 
grade of this ADRs was grade 1 (asymptomatic, only 
need clinical observation or diagnostic).

The ADRs subsequent was hepatic disorders (3.20%) 
in	R1	characterized	by	high	bilirubin	(1.10	mg/dL)	from	
normal	 conditions	 (0-0.3	mg/dL).	R4	 characterized	by	
high	 direct	 bilirubin	 (0.96	 mg/dL),	ALT	 105.4	 mg/dL	
and	AST	 308.1	 mg/dL.	 Bilirubin	 was	 the	 normal	 by-
product of the breakdown of hemoglobin. SGOT test 
was a more sensitive indicator of liver damage than 
serum	 glutamate	 pyruvate	 transaminase	 (SGPT).	 The	
GOT	 enzyme	 was	 primarily	 in	 the	 liver,	 whereas	 the	
GPT	enzyme	was	found	in	other	tissues,	especially	the	
heart, skeletal muscle, kidneys, and brain. SGOT or AST 
and	SGPT	or	ALT	show	the	integration	of	hepatic	cell.	
Increasing	hepatic	enzyme	showed	the	extent	of	hepatic	
cell damage22.	 This	 reaction	 suspected	 by	 isoniazid	
(1000 mg) with the duration of 21 days20 or may due 
rifampin	at	a	daily	dose	(600-900	mg).	ADRs	of	rifampin	
appeared	1-6	weeks	after	administration	of	the	drugs17. 
Hepatic	disorders	 also	 caused	by	pyrazinamide	 (40-50	
mg/KgBB)21. Other ADRs such as trembling (12.96%), 
cold sweat (5.56%), and insomnia (3.70%) could not 
be	ascertained;	it	because	in	the	list	of	antituberculosis	
ADRs from Indonesian Health Ministry was not reported 
the ADRs. It was possible that the ADRs rare occurred in 
tuberculosis patients.

Table 5: Percentage of ADRs event on smear positive and negative patients (∑ total cases = 54)

No. ADRs
Total ADRs Each Regimen(n) Total 

Cases (N)
Percentage*
(N/∑)x100%R1 R2 R3 R4 R5 R6 R7 R8

1. Redness urine 28 6 1 - 7 7 - - 49 90,74%
2. Nausea 27 6 1 3 6 6 - - 49 90,74	%
3. Vomiting 25 5 1 3 6 5 - - 45 83,33%
4. Breathless 23 2 1 2 5 5 - - 38 70,37%
5. Dizziness 9 - - 1 2 - - - 12 22,22%
6. Trembling 6 1 - - - - - - 7 12,96%
7. Skin rash 4 - - - 1 - - - 5 9,26%
8. Faintness 5 - - - - - - - 5 9,26%
9. Pain 3 1 - - - 1 - - 5 9,26%
10. Swollen foot 3 - - - - - - - 3 5,56%
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Conted…

11. Cold sweat 2 - - - 1 - - - 3 5,56%
12. Insomnia 2 - - - - - - - 2 3,70%
13. Hepatic disorder 1 - - 1 - - - - 2 3,70%
14. Cough 2 - - - - - - - 2 3,70%
15. Blurred vision 1 - - - - 1 - - 2 3,70%
16. Aches 1 1 - - - - - - 2 3,70%
17. Skin redness 1 - - - - - - - 1 1,85%
18. Itchy throat 1 - - - - - - - 1 1,85%
19. Abdominal pain - - - - 1 - - - 1 1,85%
20. Appetite down 1 - - - - - - - 1 1,85%
21. Fever 1 - - - 1 - - - 2 3,70%
22. Shivering 1 - - - - - - - 1 1,85%

Note:	n	=	Total	ADRs	Each	Regimen,	N	=	Total	Cases,	*percentage(%)	=	(N)/(∑)	x	100%,	**∑=	Total	of	ADRs	
event

CONCLUSIONS

This study showed that antituberculosis regimen 
which used by patients were FDC RHZE, FDC RH, 
RHE,	(HE)+S,	(RHZE)S,	(RH)+S,	RHE+S,	and	(RHZE)
S+R.	The	most	antituberculosis	regimen	used	was	FDC	
RHZE	with	 range	3-7	ADRs	events	 every	patient.	Six	
from eight antituberculosis regimens were FDC RHZE, 
FDC	 RH,	 RHE,	 (HE)+S,	 (RHZE)S,	 (RH)+S	 caused	
ADRs	 like	 redness	 urine	 (90.74%),	 nausea	 (90.74%),	
vomiting	(83.33%),	breathless	(70.37%),	and	dizziness	
(22.22%).
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ABSTRACT

Train is one of the most environmentally friendly mode of transportation. However, currently there are still some types of 
locomotive	designed	to	be	opened	(such	as	CC201);	hence,	the	generated	noise	can	potentially	affect	the	health	of	the	workers,	
particularly	cabin	personnel	(i.e.	train	driver	and	assistant	of	driver).	The	objective	of	this	study	are	to	analyze	the	noise	levels	
exposed	to	cabin	personnel	and	to	estimate	the	excess	risks	of	occupational	noise-induced	hearing	loss	in	the	locomotive.	The	
cabin	personnel	were	considered	as	exposed	group	while	the	office	workers	of	the	train	station	(Poncol	Station)	was	the	control	
group. The noise levels were measured continuously during the working hours using noise dosimeter. The audiometry test 
was	also	conducted	to	both	case	and	control	group.	The	data	were	analyzed	using	chi-square	statistical	test	and	NIOSH	1998	
method of excess risk estimation. The	measured	noise	exposure	level	in	the	locomotive-CC205	during	the	working	hours	(4-5	
hours)	ranged	from	71.2	dBA	until	123.4	dBA.	However,	the	excess	risks	of	the	respondents	were	only	0.75%	higher	than	the	
control group. This might be due to the short working period of the participants (no more than 10 years). The noise exposure 
to	the	case	group	workers	were	higher	than	time-weighted	average	noise	level.	Based	on	the	chi-square	statistical	test,	it	is	
concluded	that	the	noise	levels	affect	the	noise-induced	hearing	loss	of	the	cabin	personnel.
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INTRODUCTION

Competition	 in	 the	 era	 of	 globalization	 requires	
that every activity must pay attention to environmental 
aspects. This global orientation of global development 
demands the initiators and managers of the industry, 
both the manufacturing industry and the service industry 
to change the mindset and aspiration of its business 
activities toward modern, environmentally sound 
business concerning safety and health, including railway 
companies. The railways not only have a positive impact 
on the workers, but also the potential negative impacts 
such as health impacts due to noise and vibration. This 
situation	 will	 potentially	 affect	 the	 health	 of	 workers	
working around the railway or working in the station.

Area	Operation	IV	Semarang	or	abbreviated	as	DAOP	
IV	Semarang	and	DAOP	IV	SM	or	D4	SM	Release	Tobu	
Hope is one of the Indonesian railway operations area, 
under	PT	Kereta	Api	Indonesia	(Persero),	or	PT	KAI,	led	
by	an	Executive	Vice	President	(EVP).	The	highest	noise	
intensity is felt by train drivers because the cabin position 
is at a very close distance to the rail diesel engine.

Harrington1	 argued	 that	 noise	 can	 affect	 health	
such as hearing function, changes in the frequency of 
heartbeat, changes in blood pressure, and the level of 
sweat excretion. In addition, noise can also be associated 
with the occurrence of hypertension2–4.	People	who	are	
exposed to noise, tend to have unstable emotions then 
emotional instability will lead to stress2. Yoon et al5 

also proved that noise in the work environment was 
closely	 related	 to	mental	 health	 conditions.	Long-term	
stress will cause the narrowing of blood vessels, so the 
heart must work harder pumping blood throughout the 
body. In a long time, blood pressure will rise, and this is 
called hypertension. Furthermore, it is found that there is 
significant	associations	between	noise	exposure,	noise-
induced	hearing	loss,	and	work-related	accidents6.
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In this study the selected location is a cabin of train 
driver with the object of cabin personnel. The selected 
route	was	from	Semarang	to	Tegal	as	a	short-haul	train	at	
DAOP	IV	Semarang	Poncol.	The	route	of	Semarang-Tegal	
was chosen because it was the longest path that can be 
reached from Semarang Station in one day. The objectives 
of	this	study	are	to	analyze	the	noise	levels	exposed	to	cabin	
personnel and to estimate the excess risks of occupational 
noise-induced	hearing	loss	in	the	locomotive.

METHOD

This research was an analytic research comparing 
between case group and control group based on noise 
exposure. The history of exposure in this study can be 
known from the medical register or based on interviews 
of the study respondents. The sampling technique of 
respondents was done by using purposive sampling 
method	with	the	object	of	cabin	personnel	in	DAOP	IV	
PT	KAI	short-distance	route.

DATA COLLECTION

Noise Level Measurement: The noise level data 
collection	was	done	by	direct	measurement.	Noise	level	
measurement was conducted in the railway locomotive 
cabin of CC205 from Semarang to Tegal by placing the 
Noise	 Dosimeter	 on	 the	 cabin	 personnel.	 The	 reading	
was	done	every	five	seconds	during	the	roundtrip.	This	
reading was in accordance with Decree of Ministry of 
Environment	No.	48/1996	on	Noise	Level	Thresholds.	
Noise	 Dosimeter	 used	 in	 this	 study	 was	 Lutron	 DS-
2013SD, that is capable of recording noise data. The 
noise data were recorded in the form of a diagram for 
easy reading. Measurement of noise data started from the 
initial	departure	 station	 (the	Semarang	Poncol	Station)	
until Tegal Station.

Audiometry test: Cabin personnel perform audiometric 
tests to determine the degree of deafness of cabin 
personnel as case group. The results were recorded in 
an	audiogram,	where	 the	horizontal	 line	 represents	 the	
frequencies and vertical lines describing the intensity. 
This	was	also	applied	to	officers	at	the	Poncol	Station	as	
a	control.	The	audiometric	test	organizing	was	assisted	
by	audiologist	and	certified	specialist	technician.	Cabin	
personnel	were	also	asked	to	fill	in	some	questions	from	
questionnaires in the form of a complete list of questions 
about identity, health status, working period, working 
duration,	residence	history,	and	others	with	a	definition	

of	each	question	to	facilitate	the	respondents	to	fill	in	the	
questionnaire.

Determination of respondents in the population used 
purposive sampling method with inclusion and exclusion 
criteria. Exclusion criteria are the characteristics of 
respondents who can not be included in the research, 
as for exclusion criteria, such as respondent refused 
to participate, respondent was sick or did not come 
during the study. Meanwhile, inclusion criteria are the 
characteristics of respondents who can be included or 
eligible for study, as for inclusion criteria, including:

 1. Age7:	Controlled	 by	 selecting	workers	 aged	 18-
50 years. The older the working age the more 
vulnerable to exposure to work environment and 
occupational diseases.

 2. Working period7: Controlled by selecting 
workers whose working period is >3 years due 
to the fragile working period of occupational 
diseases	between	2-6	years.

 3. Health condition: Controlled by selecting 
workers who have healthy status and no history of 
hearing diseases

Cabin personnel performed audiometric tests to 
determine the degree of perceived hearing threshold. 
Officer	 of	 the	 station	 who	 became	 the	 respondent	 was	
the	officer	with	morning	shift	until	the	afternoon.	Cabin	
personnel respondents were cabin personnel on duty as 
backup	engineers.	Questionnaire	survey	and	audiometric	
inspection were done at the origin station (Semarang 
Poncol)	for	the	station	personnel	whereas	the	office	staff	of	
UPT	Crew	Semarang	for	cabin	personnel.	The	recording	of	
the audiometry test results were carried out at frequencies 
from	500	Hz	to	6000	Hz	and	taken	average	values	to	500	
Hz,	1000	Hz,	2000	Hz,	and	4000	Hz	each	right	ear	and	left	
ear. A reference value determined whether the respondent 
had normal hearing, light deafness, moderate hearing, or 
severe	deafness	according	to	the	classification	of	hearing	
impairment degree.

DATA ANALYSES

Noise Level Assessment: The noise level metric used 
was Leq (equivalent continuous noise level) in dBA and 
LN	(statistic	noise	level)	such	as	L5,	L10,	L50,	L90.	By	
definition,	the	L10	value	is	the	noise	level	achieved	for	
10% of the measurement time and describes the peak 
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noise. The L50 value is the noise level achieved for 
50% of the measurement time and describes the median 
(middle value) of the noise level. And the L90 is a 
noise level achieved for 90% of the measurement time, 
describing residual noise.

Relation between Noise exposure and Hearing Loss: 
In this case, the independent variable was noise and the 
dependent variable was hearing loss. Meanwhile Chi 
Square	test	was	used	to	analyze	the	relationship	between	
noise level and the status of hearing loss of cabin 
personnel.	Chi-Square	test	is	a	statistical	technique	used	
to test the hypothesis when the population consists of 
two or more classes in the form of categorical data.

The	significant	level	used	is	95%	with	a	significance	
value	 of	 5%.	 Criteria	 value	 (p-value)	 generated	 was	
compared	to	the	value	of	significance	selected	with	the	
following criteria:

If	Sig.	>	α,	H0 is accepted

If	Sig.	<α,	H0 is not acceptable yet

Or in sentence form is as follows:

H0: There is no relationship between the noise level and 
the hearing impairment of cabin personnel

H1: There is a relationship between the noise level and 
the hearing loss of cabin personnel

Estimation of Excess Risks: Attributable risk is another 
term	from	Risk	Difference,	Excess	Risk,	and	also	Rate	
Difference.	Attributable	 risk	 is	 the	 level	 of	 disease	 in	
population who are exposed, reduced by people who 
are not exposed. In the current study, the respondents 
were those exposed to noise (cabin personnel) and those 
not	 exposed	 to	 noise	 (station	 officers).	 Excess	Risk	 is	
the most relevant association measure when making 
decisions for individuals. For example, in determining 
whether workers who are working in the high noise 
section, analysis is carried out to determine the amount 
of risk of injury that must be borne by the worker ‘s 
participation in carrying out a job. The risk of developing 
a	disease	that	can	be	caused	by	specific	exposure,	or	how	
the disease occurred due to exposure to certain factors.
Estimation of excess risk of hearing loss was calculated 
from the measured audiometric test data. The calculation 
was	based	on	1998	National	Institute	of	Occupational	Safety	
and	Health	model	 (NIOSH	1998)8	because	NIOSH	is	 the	
most commonly used reference in Indonesia. These models 
determine the average hearing loss for the Frequency 
range	 (0.5-4.0	 kHz)	 representing	 0%	 and	 hearing	 100%	
disability limit respectively. The lowest limit of 25 dBA is 

normal hearing. The calculation used an online calculator 
developed by Kavanagh9,10 and can be accessed at http:// 
www.occupationalhearingloss.com.

RESULTS AND DISCUSSION

Locomotive-CC201 Specification (Semarang-
Tegal Route): Kaligung Railway (KA Kaligung) or 
Locomotive	CC201	 is	 one	 of	 the	 trains	 owned	 by	 PT	
KAI	serving	Semarang-Tegal	and	Tegal-Semarang	route	
as	 far	 as	 148.1	km.	There	 are	50	bridges	 traversed	by	
KA	Kaligung	along	the	journey	from	Semarang	Poncol	
Station to Tegal Station. Settlements traversed by KA 
Kaligung is a settlement located close to the area of the 
station, as well as settlements located in urban areas. The 
train	passes	 several	 stations,	namely	Semarang	Poncol	
Station,	Weleri	 Station,	 Pekalongan	 Station,	 Pemalang	
Station,	and	finally	at	Tegal	Station.	

Kaligung Train is one type of economic train that has 
air	conditioner	and	two-seat	for	more	comfort	to	passengers.	
Beginning	February	1,	2012	PT	KAI	DAOP	4	Semarang	
adds	KA	Kaligung	has	two	roundtrips	Tegal-Semarang	and	
is	usually	pulled	by	Locomotive	CC201.	KA	Kaligung’s	
locomotive numbered CC201 means that it is using two 
bogies with each three driving wheels and using electrically 
series diesel locomotive type 01. The average travel time 
from Semarang to Tegal is for 2.5 hours.

Noise Level Assessment: The statistical results of the 
cabin noise level rating of KA Kaligung are shown on 
the graph in Figure 1.

Figure 1: Statistics of Noise Level in the Cabin of 
Locomotive-CC201
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On	the	first	day	(Friday),	43.9%,	1.4%,	34.5%,	and	
6.9% of travel time along the engineering department 
accounted	for	80-85	dBA,	95-100	dBA,	85-90	dBA,	and	
70-75	dBA,	respectively.	If	it	is	compared	to	second	day	
(Saturday) and third day (Sunday), there was noise level 
ranged	from	105-110	dBA	accounted	for	1.2%	of	travel	
time. It can be inferred that during weekend, the noise 
level became higher than weekday (Friday). Because 
noise	 levels	often	fluctuate	over	 a	wide	 range	and	over	
time,	single-value	descriptors	like	Leq	become	important.	
The statistic results of the measurement of the noise level 
in the driver cabin is described in Figure 2. The Leq in 
the locomotive cabin was ranged from 87.5 to 93 dBA, 
while	L10	was	more	than	90	dBA.	According	to	the	field	
observation, the noise source were not only came from the 
engine, but also the horn, rolling noise, aerodynamic noise, 
background noise, and other noise source. According to 
Platon	and	Tudor9, the noise exposure from diesel engine 
and the locomotive air compressor is a risk factor for the 
driver	in	the	first	place	because	it	can	affect	concentration	
and decision of the driver.

Figure 2: Summary of Noise Level Data 
Measurement in the Cabin of Locomotive-CC201

Figure 3: Noise Level Data Measurement in 
Semarang Poncol Station

Mewanwhile,	 in	 the	Semarang	Poncol	Station,	 the	
measured	 noise	 level	 (Leq)	was	 74.78	 dBA,	 L10	was	
78.5 dBA, L50 was 67.2 dBA and L90 was 56.1 dBA. It 
can be inferred that noise at the station was less than the 
threshold limit for 8 working hours and was relatively 
lower than the noise in the locomotive or driver 
cabin.	Therefore,	 the	officers	 in	Poncol	Station	can	be	
considered as control group of this study.

Relation between Noise Exposure and Hearing 
Loss:	Chi	Square	Analysis	of	Noise	and	Hearing	Loss	
Relationships. Using the following hypothesis:

H0:	Noise	level	has	no	effect	on	hearing	loss

H1:	Noise	level	affects	hearing	loss

At	the	level	of	significance	α	=	0.05	if	the	value	of	
Sig.	<α,	H0 is rejected, meaning that there is noise level 
effect	 on	 hearing	 loss.	 Based	 on	 the	Chi-Square	Tests	
table,	 it	 is	 obtained	 that	 Chi-square	 (𝑋	 ^	 2)	 =	 7.680	
and	Sig.	=	.006	then	H0 is rejected so that in concluded 
at	 the	 level	 of	 significance	 0.05	 or	 5%,	 there	 is	 noise	
level	 effect	 on	 hearing	 loss.	 According	 to	 the	 noise	
measurement	 in	 Semarang	 Poncol	 Station	 (inside	 the	
office),	the	noise	level	exposure	was		below	85	dBA	(75	
dBA).	Meanwhile,	 in	 the	cabin	of	 locomotive	CC-201	
namely 87.5 – 93 dBA.

Estimation of Excess Risks: Based on the calculation, the 
average value of the highest estimated excess risk hearing 
loss is 0.75% for cabin personnel and 0% for station 
officers,	with	the	equation	of	the	1998	NIOSH	model.	This	
model calculates the average excess hearing risk decrease 
in	audiometric	 test	 frequency	of	1,	2,	3	and	4	kHz.	This	
finding	was	validated	by	the	fact	that	the	threshold	test	for	
both	ears	was	the	highest	on	the	4	kHz	frequency	for	60	
cabin personnel. Detailed audiometric analysis based on 
the type of work also showed that more than 90% of station 
staff	had	no	excess	risk	of	hearing	loss,	while	more	than	
30% of cabin personnel had excess risk of hearing loss. It 
can be concluded that the average excess risk estimation 
of cabin personnel hearing loss is higher than that of the 
control	group	(station	officer)	due	to	the	influence	of	work	
hazard	(noise)	exposed	to	cabin	personnel.

The meaning of the average value of 0.75% is that 
that people who exposed to noise (cabin personnel) 
are 0.75% more at risk of hearing loss, while 0% is 
estimated to be at risk of hearing loss to the station 
officers.	 In	other	words,	 cabin	personnel	 are	 at	 risk	of	
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hearing loss if they continue to be in a state of the same 
noise	exposure,	while	station	officers	are	not	at	risk.	This	
is	due	to	the	considerable	noise	level	difference	between	
the	 locomotive	 cabin	 that	 exceeds	 the	 threshold	 (±90	
dB) felt by cabin personnel, and the station noise level 
is still below the threshold (75 dB). However, the risk of 
0.75% might be considered as underestimation because 
the working period of cabin personnel was relatively low 
(no more than 10 years).

Presbycusis	 is	 sensorineural	 hearing	 loss	 or	
hearing loss naturally caused by aging8. In audiometry, 
presbycusis	has	no	effect	on	the	frequency	of	4000	Hz	
but higher frequency. From audiometric test data it is 
known that there is a relationship between decreased 
hearing ability and	 age.	 For	 example,	 a	 46-year-old	
respondent	 with	 4.06%	 hearing	 ability	 and	 27.24%	
presbycusis. This means that there is a high potential that 
the	 respondent	 is	affected	by	decreased	hearing	ability	
due to aging. 

Excess risk estimation of hearing loss in cabin 
personnel causes consideration of risk management 
actions.	Risks	 that	occur	within	PT	KAI	are	an	 integral	
part	 of	 the	 organizational	 process,	 risk	 control	 is	 an	
integral	part	of	management’s	responsibilities,	in	ensuring	
the	achievement	of	organizational	goals.	Therefore,	 risk	
control	 can	 improve	 the	 effectiveness	 and	 efficiency	 of	
management, because all the risks that can disturb the 
organizational	process	have	been	well	identified,	then	the	
way	to	overcome	the	disruption	of	organizational	processes	
has been anticipated in advance, so that if the disturbance 
does	 occur	 then	 the	 organization	 is	 ready	 to	 handle	 it	
properly. A proper measure to control occupational noise 
has	been	conducted	in	Norwegian	railway	company	that	
the	 risk	 of	 noise-induced	 hearing	 loss	 of	 the	 workers	
during	period	1991-2014	has	been	negligible11. This can 
be	 adapted	 to	 Indonesian	Railway	Company	 (PT	KAI)	
if there is further countermeasure to noise exposure 
toward	railway	workers.	For	optimizing	the	investment,	a	
thorough	life-cycle	assessment	can	be	conducted	because	
the impacts and values of noise mitigations can vary from 
urban area to rural area network12.

CONCLUSIONS

The noise sources on the Kaligung Locomotive 
CC201	which	can	affect	the	hearing	of	cabin	personnel	
are	 the	 horns	 (110-123.4	 dBA),	 the	 sound	 of	 the	 rail	
engines	 (86.4-99.6	 dBA),	 and	 during	 braking	 (71.2	

dBA). Based on analysis of Chi Square Test, the risk 
factors	that	can	cause	hearing	impairment	in	DAOP	IV	
Semarang (KA Kaligung Locomotive CC201) was the 
noise level, Estimation of excess risk of hearing loss in 
cabin	personnel	in	DAOP	IV	Semarang	by	0.75%	that	is	
higher than control group (0%).
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Forgiveness Meditation as an Effort in Improving Mental 
Health among College Students
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ABSTRACT

College students as emerging adulthood may experience both mental and physical health problems due to 
maladaptive adjustments. Both mental and physical health problems are mutually reinforcing that cause 
marked	impairment	in	everyday	life	functioning.	Efforts	to	deal	with	mental	health	problem	are	expected	
to	 promote	 general	 health.	 Either	 forgiveness	 or	meditation	 is	 separately	 proven	 effective	 in	 improving	
mental	and	physical	health,	but	the	efficacy	of	forgiveness	meditation	has	not	been	adequately	researched.	
This	study	aims	to	examine	the	effect	of	forgiveness	meditation	toward	mental	health	improvement	among	
college	students,	as	 indicated	by	 the	declined	of	distress.	This	study	used	one-group	pretest-and-posttest	
quasi-experimental	design	with	follow-up	measurements	two	weeks	after	treatment	ended.	Measurements	
were	conducted	using	the	short	version	of	General	Health	Questionnaire	(GHQ-12).	Samples	were	obtained	
using	purposive	sampling	 techniques,	as	many	as	9	college	students	 from	The	Faculty	of	Public	Health,	
Diponegoro	University,	Semarang,	Indonesia.	The	analysis	using	statistical	test	of	Wilcoxon	T-test	between	
pre-test	and	post-test,	and	pre-test	and	follow-up,	showed	significant	decrease	(respectively were Z=-2.670, 
p=.008; Z=-2.675, p=.007), while between post-test	 and	 follow-up	 did	 not	 (Z=-.256, p=.798). The result 
showed	a	significant	decrease	in	distress	after	treatment	ended.	This	result	remained	significant	up to follow-
up measurements,	though	the	difference	between	post-test	and	follow-up	was	not	significant.	Forgiveness	
meditation	may	have	sustainable	and	increasing	effect	if	it	is	regularly	practiced.	A	sustained	decrease	in	
distress, which indicates the improvement of mental health, is further expected to support the improvement 
of physical health, adaptive adjustment, and optimal functioning.
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INTRODUCTION

College students as emerging adult (approximately 
18	 to	 25	 years	 of	 age)	 are	 characterized	 by	
experimentation and exploration1. While there is a 
development in cognitive abilities and awareness2 that 
strengthens career path, identity formation, and lifestyle 
choices to be adopted, emerging adult remains at risk 
for psychological problems. Greater risk occurs in 
adolescents who experience accumulated adverse life 

experience	and	psychological	distress,	due	to	differences	
in cognitive appraisal and emotion regulation3. The 
presence of diverse capabilities to modulate emotions4,5 
makes the adjustment during transition to adulthood 
even	 more	 difficult	 and	 potentially	 problematic2. As 
the result, they may become prone to both mental and 
physical problems.

Rumination and poor emotion regulation can lead to 
low distress tolerance, thus making psychological distress 
implicate in the emergence of psychopathology among 
college students. The preliminary research result showed 
that	45.7%	of	495	undergraduate	students	in	Diponegoro	
University, Semarang, Indonesia were at risk of having 
psychological distress6. Among university students, 
psychological	distress	has	a	direct	effect	on	the	emergence	
of depressive symptoms7. Low distress tolerance further 
mediates between depression and trauma, and the 
emergence of alcohol drinking problems in young adult8.
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A study that reviewed epidemiological papers 
for 15 years on psychiatric disorders showed a trend 
in psychopathology across the adolescent years to 
adulthood9.	It	mentioned	that	about	one	in	five	adolescent	
had a psychiatric disorder. There was an increase in 
rates of depression, panic disorder, agoraphobia, and 
substance use disorder from childhood to adolescence. 
While from adolescence to early adulthood there was 
a further increase in panic disorder, agoraphobia, 
substance use disorder.

Psychopathology	 may	 also	 be	 developed	 through	
the adoption process as a result of psychological distress 
against	 non-normative	 life	 events.	 The	 findings	 of	
several	 studies	 on	 left-behind	 children,	 for	 example,	
showed that the adolescents had higher scores in 
anxiety10, loneliness11,	fear,	and	self-blame12. In addition 
to psychiatric disorders such as hyperactivity and 
conduct problems13,	 depression	 characterized	 by	 low	
self-esteem	and	 increased	 risk	 for	 suicidal	behaviors14, 
psychological distress in these adolescents were often 
leads to the adoption of maladaptive behavior, such 
as substance use disorder and internet addiction15 or 
engaging in illegal and criminal activity16.

Besides mental and behavioral problems, the 
psychological distress negatively impacts sleep17 dan 
increases health risk behavior, ie through higher levels 
of physical inactivity and skipping breakfast15. A similar 
study indicates the impact of psychological distress on 
nutrition indicators (ie of fruit, vegetable, and takeaway 
food consumption), thus implicating health status18. 
Finally, psychological distress further increases the risk 
of occurrence of chronic diseases such as cardiovascular 
disease which is largely explained by behavioral processes, 
ie through the occurrence of health risk behavior19.

Mental health problem that develops as a result 
of maladaptive adjustment when encountering 
psychological distress is also followed by change in 
health status. Both mental and physical health issues 
are mutually reinforcing, causing marked impairment 
in everyday life functioning. As in the case of major 
depressive disorders who were often reported to have 
functional	 deficits	 in	 domains	 of	 employment	 status,	
occupational productivity, interpersonal relationships, 
autonomy, and global functioning20,21,22.	Therefore	efforts	
to improve the ability to deal with psychological distress 
are expected to promote general health.

Forgiveness meditation is one of the many 
psychological interventions developed to forgive 
through	meditation,	which	emphasizes	the	intrapersonal	
process. Meditation is one of the professional deep 
relaxation which involves easily sustaining focus on a 
very simple stimulus23. Meditation cultivates focused 
attention	 and	 moment-to-moment	 awareness	 of	 one’s	
experience in order to heighten the capacity to bring 
conscious choice to responses and reactions24. While 
forgiveness is freeing from a negative attachment to the 
source that has transgressed against a person25. In an 
interpersonal	context,	 it	 is	defined	as	“a	willingness	 to	
abandon	one’s	 right	 to	 resentment,	 negative	 judgment,	
and	indifferent	behavior	toward	one	who	unjustly	hurt	us,	
while fostering the undeserved qualities of compassion, 
generosity, and even love toward him or her”26.

Meditation alone has been tested to reduce 
psychological distress27 and perceived stress, as well as 
improve forgiveness28. On the other hand, people who 
have higher levels of forgiveness are reported to have 
lower levels of anger and psychological distress, where 
the state anger largely mediates the association between 
forgiveness and psychological distress29. Forgiveness 
itself is meant not only for others in the context of 
interpersonal transgression, but also for oneself as well 
as situations25.

Forgiveness meditation has been developed30,31 
but	 research	on	 the	efficacy	of	 this	 intervention	 is	 still	
limited.	 Similar	 research	 interventions	 are	 loving-
kindness meditation and compassion meditation, ie 
exercises oriented toward enhancing unconditional, 
positive emotional states of kindness, and compassion32. 
The literature suggests that these two interventions 
are	 associated	 with	 various	 benefits,	 including	 those	
improving	positive	affect,	reducing	distress	and	negative	
affect	 such	as	anxiety	and	mood	symptoms,	and	being	
useful for treating interpersonal problems.

Research on forgiveness meditation is expected to 
support	the	efficacy	of	this	intervention,	in	this	case,	to	
alleviate the psychological distress, thereby reducing 
the risk of physical problems and further mental and 
behavior problems. The present study aimed to examine 
the	 effect	 of	 forgiveness	 meditation	 toward	 mental	
health improvement among college students, which 
was an emerging adult, as indicated by the declined of 
psychological	distress.	Specifically,	it	was	hypothesized	
that	 there	 was	 a	 significant	 decrease	 in	 psychological	
distress in the group receiving forgiveness meditation 
intervention.
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METHOD

This	 study	 used	 one-group	 pretest	 and	 posttest	
quasi-experimental	 design.	 Follow-up	 measurement	
were	also	conducted	to	see	the	effect	of	intervention	up	
to two weeks after the end of treatment.

The selection of participants in this study was 
conducted using purposive sampling technique by 
considering some characteristics and initial measurement 
results.	Participants	in	this	study	were	9	undergraduate	
students	 of	The	Faculty	 of	 Public	Health,	Diponegoro	
University in Indonesia. The inclusion criteria, namely 
(1)	 emerging	 adult	 (18-25	 years),	 (2)	 experiencing 
psychological distress based on the measurement results 
(cut-off	 score	 10/11),	 (3)	 had	 never	 been	 involved	 in	
psychological therapy and drug therapy for treatment 
of	psychological	problems,	and	(4)	willing	to	engage	in	
interventions completely and voluntarily, as indicated by 
the signing of informed consent.

Measurements of psychological distress were 
performed using the short version of General Health 

Questionnaire	 (GHQ-12).	 GHQ-12	 is	 a	 12-item	 self-
report which measures of psychological morbidity, both 
in	 community	 settings	 and	 non-psychiatric	 settings	 to	
detect psychiatric disorders33.	 Not	 only	 was	 it	 widely	
used to perform unidimensional measurements, the 
GHQ-12	 instead	 assesses	 psychological	 morbidity	 in	
two (positive and negative items) or three dimensions 
(“social dysfunction”, “anxiety and depression”, and 
“loss	of	confidence”)34. Respondents had to choose one 
of	the	four	offered	scales,	that	is	1)	less	than	usual,	2)	no	
more	than	usual,	3)	rather	more	than	usual,	4)	much	more	
than usual how frequently they experienced recently the 
different	 symptoms	 listed	 on	 the	 scale.	Cronbach	 α	 in	
this	study=.	841.

The data were processed quantitatively by descriptive, 
and inferential statistical methods using the Wilcoxon 
t-test	by	means	of	 the	Statistical	Package	for	 the	Social	
Sciences	 (SPSS)	Windows	 Version	 22.	 The	 tests	 were	
performed	to	see	differences	in	measurements	on	pretest	
and	posttest,	pretest	and	follow-up,	as	well	as	posttest	and	
follow-up,	within	group	with	limited	subjects.

Table 1: Forgiveness meditation intervention procedures

Day (Total 
Duration in 

minutes)

Topic 
(Duration 

in Minutes)
General Objective Activity Methods

1 
(150 

minutes)

Opening (30 
minutes)

Opening an 
intervention with a 

set of administrative 
procedures

Opening and introduction (research teams and 
participants) Lecture,

Q	&	AExplanations of the research and intervention, 
contracts, and informed consent

Facilitating 
negative 
emotions

(45	minutes)

Increasing awareness 
of the importance of 

forgiveness meditation 

Explanations of forgiveness meditation 
backgrounds: negative emotions and their 

impact on life

Lecture, 
Reflexion

Relaxation and facilitation of negative 
emotions

Writing down negative emotional 
experiences

Ranking the negative emotions

Practice	of	
relaxation,
Worksheet

Practice	of	
forgiveness 
meditation

(60 minutes)

Practicing	and	
evaluating forgiveness 

meditation

Practicing	forgiveness	meditation Practice

Evaluation of practice Reflexion,	
Q	&	A

Closing
(15 minutes)

Increasing participant 
involvement up to the 

next meeting

Assigning homework: 
Listening to the audio of forgiveness meditation
Recording	the	evaluation	of	practice	and	self-

monitoring

Lecture,	Q	
& A

Planning	next	meeting	time	and	closing	
statement

Summa-
rizing
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Conted…

2 and 3 
(90 minutes)

Opening
(15 minutes)

Opening the 2nd 
and 3rd session of 

intervention

Opening and discussion of the practice 
experiences at home 

Lecture, 
Q	&	A

Practice	of	
forgiveness 
meditation

(60 minutes)

Practicing	and	
evaluating forgiveness 

meditation

Practicing	forgiveness	meditation Practice

Evaluation of practice Reflexion,	
Q	&	A

Closing
(15 minutes)

Increasing participant 
involvement up to the 

next meeting

Assigning homework (same as the assignment 
on the 1st day)

Lecture, 
Q	&	A

Planning	next	meeting	time	and	closing	
statement

Summa-
rizing

4	
(90 minutes)

Opening
(15 minutes)

Opening	the	4th 
session of intervention

Opening and discussion of the practice 
experiences at home

Lecture, 
Q	&	A

Practice	of	
forgiveness 
meditation

(60 minutes)

Practicing	and	
evaluating forgiveness 

meditation

Practicing	forgiveness	meditation Practice

Evaluation of practice Reflexion,	
Q	&	A

Termination 
of 

intervention 
(15 minutes)

Increasing participant 
involvement in 
the intervention 
independently

Encouraging participants to practice 
independently and on an ongoing basis
Closing and termination of intervention.

Lecture, 
Summa-
rizing

Forgiveness meditation was carried out in group, as 
many as four meetings in two weeks, with duration of 
90-150	minutes.	Forgiveness	meditation	was	guided	by	
a therapist that was a clinical psychologist who had had 
at	least	five	years	of	practicing	experience.	Forgiveness	
meditation was began by evoking negative experiences 
through	 reflection	 and	 relaxation	 techniques,	 followed	
by practice of forgiveness meditation performed 
periodically.	Participants	were	given	the	audio	recording	
of forgiveness meditation instruction as a means to 
assist the daily practice before the subsequent meeting. 
Participants	 were	 also	 asked	 to	 complete	 a	 diary	 that	
aimed	 to	 self-monitor	 and	 evaluate	 each	 time	 the	
practice ended. Table 1 shows the overall procedure of 
forgiveness meditation in this study.

RESULTS AND DISCUSSIONS

Participants	 in	 this	 study	consisted	of	78%	female	
(N=7;	Mage=	 20.86;	 SDage=	 .38)	 and	 22%	male	 (N=2;	
Mage=	20;	SDage=	0).	Descriptive	statistics	in	Table	2	show	
a	decrease	in	GHQ-12	mean	score	from	pretest	to	posttest	
which also indicates a decrease in distress. The decrease 

in distress is supported by the decreased of mean score 
in each dimension (ie social dysfunction, anxiety and 
depression,	and	loss	of	confidence).	While	a	comparison	
between	posttest	and	follow-up	measurements	indicates	
that	the	effect	of	the	intervention	can	be	maintained	until	
two weeks after treatment ended.

The	results	of	Wilcoxon	t-test	between	pretest	and	
posttest	 using	 SPSS	 22,	 as	 listed	 in	Table	 3,	 shows	 a	
significant	decrease	in	GHQ-12	mean	score	(Z	=	-2.670;	p	
=	.008),	on	the	social	dysfunction	dimension	(Z	=	-2.533	
p	=	.011),	and	on	the	dimension	of	anxiety	and	depression	
(Z	=	-2.446;	p	=	.014).	Conversely,	the	decrease	in	the	
mean	score	on	the	dimensions	of	loss	of	confidence	is	not	
significant	(Z	=	-1.838;	p	=	.066).	However,	the	decrease	
in	the	mean	score	from	the	pretest	to	the	follow-up	on	all	
measurements	is	significant	(GHQ-12	with	Z	=	-2.675,	
p	=	.007;	social	dysfunction	dimension	with	Z	=	-2.694,	
p	=	.007;	dimension	of	anxiety	&	depression	with	Z	=	
-2.273,	 p	=	 .023,	 and	dimension	of	 loss	 of	 confidence	
with	 Z	 =	 -2.716,	 p	 =	 .007).	 Furthermore	 there	 is	 no	
significant	difference	between	posttest	and	follow-up	on	
any measurement.
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Table 2: Descriptive statistics of measurement results

No. Initial Sex Age
Total Score GHQ-

12

Dimensions

Social Dysfunction Anxiety & 
Depression Loss of Confidence

Pre- Post- FU Pre- Post- FU Pre- Post- FU Pre- Post- FU
1. FI F 21 12 9 7 6 6 4 5 2 3 1 1 0
2. IS F 21 14 6 8 8 1 3 2 4 4 4 1 1
3. AL F 21 18 10 7 10 3 4 6 3 3 2 4 0
4. EL F 20 13 3 1 6 3 1 5 0 0 2 0 0
5. IN F 21 17 11 10 8 7 6 6 3 3 3 1 1
6. AR F 21 11 1 4 7 0 4 2 0 0 2 1 0
7. ME F 21 13 6 6 10 6 5 2 0 1 1 0 0
8. DI M 20 19 3 3 9 3 3 6 0 0 4 0 0
9. ZU M 20 20 7 11 11 3 6 6 2 4 3 2 1

Mean 20.67 15.22 6.22 6.33 8.33 3.56 4.00 4.44 1.56 2.00 2.44 1.11 0.33
Std. Dev. 0.50 3.31 3.42 3.24 1.80 2.35 1.58 1.88 1.59 1.73 1.13 1.27 0.50
Minimum 20 11 1 1 6 0 1 2 0 0 1 0 0
Maximum 21 20 11 11 11 7 6 6 4 4 4 4 1

Table 3: Inferential statistics of measurement results

Posttest-Pretest Follow-Up-Pretest Follow-Up-Posttest

Total Score GHQ-12
Z -2.670b -2.675b -.256c

Asymp.	Sig.	(2-tailed) .008 .007 .798

Social Dysfunction
Z -2.533b -2.694b -.566c

Asymp.	Sig.	(2-tailed) .011 .007 .572

Anxiety & Depression
Z -2.446b -2.273b -1.633c

Asymp.	Sig.	(2-tailed) .014 .023 .102

Loss of Confidence
Z -1.838b -2.716b -1.890b

Asymp.	Sig.	(2-tailed) .066 .007 .059
a. Wilcoxon Signed Ranks Test
b. Based on positive ranks.
c. Based on negative ranks.

The	 result	 of	 this	 study	 supports	 the	 efficacy	
of forgiveness meditation intervention in reducing 
psychological distress, particularly in university 
students in their emerging adulthood, when research 
on this intervention is still quite limited. Explanation 
of the proven hypothesis that has been proposed in this 
study can be reviewed from various sides related to 
psychological distress.

Mastery of life stress, especially the adverse life 
event,	 has	 a	 protective	 effect	 that	 buffers	 the	 lack	 of	
adjustment to psychological distress35. In contrast, 
psychological problems develop as a result of low level 

of emotion regulation and distress tolerance36. The 
emergence	 of	 internalizing	 problems	 (ie	 depression	
and	 anxiety)	 and	 externalizing	 problems	 (ie	 substance	
abuse), as well as the presence of worse coping strategies, 
are associated with poor emotion regulation37. In times 
of adverse life experiences impacting low level of 
emotion regulation, concurrent cognitive processing in 
the form of expressive suppression and rumination also 
contributes to the emergence of psychological distress3. 
Psychological	 responses	 also	 influence	 physiological	
reactivity38,39, so that decisions under distress becomes 
more	difficult	and	not	adaptive39.
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The function of factors associated with psychological 
distress above may seem to be improved through 
meditation	practice.	Previous	researches	have	supported	
that meditation improves brain functioning by increasing 
brain integration and restoring working memory, 
improves	 positive	 affect	 and	 enotional	 functioning,	
improves	 self-regulation,	 as	 well	 as	 reduces	 stress	
reactivity and psychological distress27,40,41. Changes that 
occur in terms of improvement of cognitive, emotional, 
and even physiological functioning further help improve 
coping strategies to be more adaptive42.

Meditation practice has also been shown to 
improve positive characteristics such as gratitude40 and 
forginevess28. Forgiveness which is also a concern in 
intervention in this study, separately from meditation has 
also been widely studied, both as a form of intervention 
based on forgiveness and as a positive psychological 
construct. Beyond the general usage of this term in 
an interpersonal context, forgiveness is agreed as an 
intrapersonal process43.	 The	 benefits	 of	 forgiveness	
extend beyond the dissipation of anger and hostility44,45. 
Forgiveness	 is	 effective	 in	 reducing	 stress,	 distress,	
anxiety, and depression45,46,	 promoting	positive	 affect45 
and	in	turn	improves	mental	health	and	well-being45,47,48. 

In addition, other studies also support forgiveness 
in overcoming cognitive and behavioral problems. 
Forgiveness as a coping response for negative peer 
experiences in early adolescence, as example, is 
positively	 associated	 with	 concurrent	 self-esteem	 and	
negatively associated with social anxiety. Cognitively, 
this is associated with less rumination when experiencing 
an	 offense49. Forgiveness also helps to overcome the 
feelings of shame and guilt that is often experienced by 
people with behavioral problems, as in the case of drug 
and/or alcohol problems, and are associated with better 
recovery50.

The implications of forgiveness also appear in 
physical health as indicated by fewer physical symptoms. 
Fewer physical symptoms are presented as a result of 
changes in overall reductions in blood pressure level, 
heart rate, and may aid in cardiovascular recovery from 
stress associated with higher rates of forgiveness44,51.

Finally,	 the	 benefits	 of	 forgiveness	 have	 been	
used extensively either in the scope or disposition of 
forgiveness of others in the context of interpersonal 
transgression,	self-forgiveness	against	one’s	self	mistake,	
and	forgiveness	of	situation	beyond	one’s	control29,52.

Forgiveness meditation in groups can be applied in 
educational settings, in this case for university students 
as emerging adult who are at high risk of experiencing 
psychological distress. Forgiveness meditation may 
have	sustainable	and	 increasing	effect	 if	 it	 is	 regularly	
practiced. The audio recording of instruction is expected 
to facilitate the practice carried out independently. 
Self-evaluation	 and	 self-monitoring	 are	 also	 expected	
to raise awareness of perceived change as a result of 
intervention. A sustained decrease in distress, which 
indicates the improvement of mental health, is further 
expected to support the improvement of physical health, 
adaptive adjustment, and optimal functioning.

Limitation in this study is still less attention to the 
long-term	 impact.	 The	 limited	 subject	 also	 influences	
the expansion of the use of this intervention in similar 
populations.	 Future	 study	 is	 expected	 to	 see	 the	 long-
term impact of intervention on the reduction of distress, 
ie	 by	 taking	 follow-up	 measurements	 in	 longer	 time	
range. In addition, further researchers are expected 
to	 examine	 the	 efficacy	of	 forgiveness	meditation	 in	 a	
larger group, as well as consider the design of a double 
pretest or assigning a control group to provide a higher 
significance	level.

CONCLUSIONS

The	 result	 of	 this	 research	 showed	 a	 significant	
decrease in psychological distress after the treatment of 
forgiveness meditation ended, which indicated mental 
health improvement. The decrease in distress remained 
significant	 up	 to	 follow-up	 measurements,	 though	 the	
difference	 between	 posttest	 and	 follow-up	 was	 not	
significant.	 Additional	 results	 indicated	 a	 significant	
decrease in the dimensions of “social dysfunction” as 
well as the dimensions of “anxiety and depression” 
after	 treatment	 ended,	 up	 to	 follow-up	 measurement.	
While the mean decrease in the dimensions of “loss of 
confidence”	was	not	significant	after	treatment	ended,	but	
then	became	significant	in	the	follow-up	measurements	
compared	to	pretest.	Differences	in	posttest	and	follow-
up	on	all	dimensions	were	not	significant.
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ABSTRACT

Introduction:	Midviwes	at	Primary	Health	Care	(PHC)	are	a	unique	profession.	They	have	some	complex	
responsibilities	and	must	standby	24	hours/day	to	provide	medical	and	administrative	maternal	and	child	health	
care	at	PHC	and	community.	In	addition,	the	government	regulation	on	PHC	accreditation	requires	skills	and	
concentration of midwives. These responsibilities are thought to contribute to the incidence of stress on them. 
Objectives: to determine characteristics of midwives and their relationship with perceived stress.

Method:	 The	 study	 included	 231	 midwives	 working	 with	 PHC	 from	 Province	 of	 Central	 Java	 who	
responded	the	online	questionnaire	for	two	weeks.	A	structured	questionnaire	was	used	to	knew	midviwes’	
characteristics	 and	 assessed	 perceived	 stress	 by	 perceived	 stress	 scale	 (PSS)	 instrument.	 The	 data	 was	
analyzed	using	SPSS	version	20.

Results:	Mean	age	of	midwives	are	40	years	and	they	are	working	at	accredited	PHC	(	91.3%),	only	36.8%	
who	get	a	training	of	Basic	Obstetric	Neonates	Emergency	(BONE).	Almost	¾	midwives	have	perceived	
stress	in	the	moderate	category	(	mean=	16.5	SD=	5.08	).	There	were	no	significant	correlation	between	
variables	age,	number	of	patients	per	day,	training	of	BONE,	accreditation	status	of	PHC	and	education	with	
perceived	stress	(p	>	0.05).	The	correlation	between	administrative	responsibilities	by	midwives	and	PSS	
scores	was	significant	(p	<	0.05).

Conclusions:	PSS	was	reliabel	to	measure	perceived	stress	among	midviwes	at	PHC	(Cronbach’s	Alpha	
> 0.7). Future research should address to know what kind of administrative task that contribute perceived 
stress	of	midwives	at	PHC.
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INTRODUCTION

A midwife is an individu a person, typically a 
woman, having been regularly accepted to a midwifery 
school programme that is based on the ICM Essential 
Competencies	 for	 Basic	 Midwifery	 Practice	 and	 the	

structure of the ICM Global Standards for Midwifery 
School and is approve in the state where it is located, who 
has	acquired	the	required	qualifications	to	be	registered	
and/or	official	licensed	to	practice	midwifery	and	use	the	
name	‘midwife’;	and	who	implement	competence	in	the	
practice of midwifery.1

Midviwes	 at	 Primary	 Health	 Care	 (PH2C) in 
Indonesian are a unique profession within healthcare. 
Midwife as health workers that have a role as 
Government spearhead in serving public health, 
especially	in	organizing	midwifery	service	and	woman	
reproduction.	 According	 to	 Permenkes	 RI	 Number	
HK.02.02/	Menkes/	149/	2010,	than	this	profession	must	
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be doing by a woman. They must implement 9 main 
task. They have to do midwifery care toward pregnant 
woman (antenatal care), implementing physiological 
maternity care toward maternity woman (postnatal 
care),	organizing	service	toward	neonatal	(neonatal	care	
visits),	 efforting	 partnership	 cooperation	 with	 shaman	
maternity	or	traditional	birth	attendance	in	PHC	working	
areas, giving education by reproductive health and 
midwifery counseling, implementing family planning 
care toward fertile age woman, implement tracking 
and referrals caring toward high risk pregnant woman, 
efforting	“Audit	Maternal	Perinatal	(AMP)”	discussion	
in case of maternal and neonatal death, implementing 
integrated documentation and report. 

There is a government regulation on accreditation 
of	 PHC	 for	 increasing	 PHC	 quality	 service	 have	 to	 be	
gained.	 PHC	 must	 be	 accredited	 periodically	 at	 least	
every	 3	 years.	 PHC	 accreditation	 required	 skills	 and	
concentration of midwives to implement their task both 
taking care for woman and child and administratively. 
This	 task	 according	 to	midwife’s	 role	 and	 authority	 as	
implementers, administrator, educators and investigator 
in	 the	field	of	midwifery	 service.	Midwives	have	 some	
complex	responsibilities.	They	must	standby	24	hours/day	
to provide medical and administrative maternal and child 
health	care	at	PHC	and	community.	Midwife’s	workforce	
is suspected to be heavy because needed professional 
ability that demanding concentration and skills.2

Midwifery care had a important role in the reduction 
of maternal and newborn mortality and morbidity.3 
Mortality becomes one of the condition that causes stress 
and anxiety in the midwifery practice in developing 
countries. It can impair their cognitive function,4 
decision-making	skills,	safe	and	high-quality	care	so	that	
affecting	 their	 professional	 quality	 of	 life	 and	 clinical	
practice. 5, 6

Midwives are subjected to multiple stressors,7resulted 
from physical, psychological and social aspects of the 
working environment.8 The development of stress which 
may contributed by job demand, which is simply one of 
“psychosocial	hazards”.9 High stress level were reported 
by 57% the community midwife (CMW).10 Women 
reported	significantly	more	stress	than	men.11 

Measurement of stress using self report can be done 
quickly and equally for getting structured response.12 
Instrument	Perceived	Stress	Scale	(	PSS)	was	developed	

by	Cohen	in	1983	and	it	has	shown	sufficient	reliability	
and	validity	to	assessment	of	an	individual’s	perception	
of psychological stress,13	 across	both	clinical	and	non-
clinical samples.14 The aim of this study was to determine 
characteristics of midwive and their relationship with 
perceived stress.

METHOD

A	 cross-sectional	 study	 was	 conducted	 with	 the	
research subject. The study included 231 midwives 
were	working	with	PHC	from	Province	of	Central	Java	
Indonesia who responded the online questionnaire for two 
weeks goes throw Midwifery Association of Indonesian 
around	 central	 Java	 province.	 Midwifery	 is	 defined	 as	
“skilled, knowledgeable and compassionate care for 
childbearing women, newborn infants and families across 
the	 continuum	 from	 pre-pregnancy,	 pregnancy,	 birth,	
postpartum and the early weeks of life”.15 A structured 
questionnaire was used to collect data of demography, 
administrative resposibility and stress perception was 
assessed	by	instrument	PSS.	Measuring	reliability	of	the	
PSS	instrument	by	Cronbach’s	alpha	test.

	PSS	was	used	 to	measure	10	stated	 items	 (	1-10)	
of	 PSS	 that	was	 based	 on	 5	 point	 Likert	 rating	 scale.	
Scaling:	0	=	Never;	1	=	Almost	Never;	2	=	Sometimes;	3	
=	Fairly	often;	4	=	Very	often.	There	are	four	positively	
stated	items	(	items	4,	5,	7,	&	8)	so	the	PSS	scores	were	
obtained	by	reversing	responses	(	0	=	4,	1	=	3,	2	=	2,	3	
=	1	and	4	=	0)	and	then	summing	across	all	scale	items.	
Total	individual	score	on	the	PSS	0	to	40.	Lower	scores	
indicating lower perceived.

Midwife have to be responsible for the clinical care 
administration. This describes the time that needed for 
documentation	activities	 for	 each	patient’s	data	 served	
by the midwife also the average of mother that served 
by the midwife for one week. The data gather time is 
adjusted to the working conditions of the midwife in 
Public	Health	Service	areas,	at	that	time	midwife	must	
making reports of service result in addition routine 
service	activities,	preparation	of	Public	Health	Service	
accreditation and implementation of healthy family 
registration	program.	The	data	was	analyzed	using	SPSS	
version 20 . The compare means test ( independent t test 
&	ANOVA)	was	used	 to	compare	category	variables	 (	
BONE	training,	PHC	status,	education)	for	stress	scores.	
The	 Pearson	 correlation	 test	 used	 to	 know	 correlation	
numeric variabel with stress scores.
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RESULTS AND DISCUSSIONS

Out	 of	 a	 total	 421	 midviwes	 responsed	 the	
online questionnaire, 231 answered completely the 
questionnaires	 on	 time	 (	 55%).	 PSS	 instrument	 was	
valid and reliabel to measure perceived stress among 
midwives	of	PHC.	(Cronbach’s	Alpha	>	0.7)

The mean age of study subjects was 38.9 years 
old	 (SD=	 7.6)	 and	 were	 working	 at	 accredited	 PHC	
status (91.3%). Only 36.8% who got a training of Basic 
Obstetric	Neonates	Emergency	(BONE)	and	61.9%	was	
graduated	education	by	Diploma	of	Midwifery	Program	
( Table 1).

Table 1: Characteristics variables (n =231)

Variables Mean (SD)
Age, years 38.9 ( 7.6)

Administrative task of each patient 
(minute) 12.0 ( 6.2)

Number	of	patients	each	day 18.2 (22.7)
n (%)

Work at accredited PHC
Yes 211 (91.3)
No  20 ( 8.7)

Training BONE
Yes  85 (36.8)
No 146	(63.2)

Education
Diploma	of	Midwifery	Program	(D3) 143	(61.9)

Conted…

Applied	Science	of	Midwifery	Program	
(D4)  82 (35.5)

Bachelor (Masters)  6 ( 2.6)

Subject who answered “sometimes“ to all item 
of	PSS	 (1-10)	 questions	 is	 the	 largest	 percentage.	The	
highest	 average	 score	 (mean=1.88;	 SD	 =1.05)	 to	 the	
question item. “ In the last month, how often have you 
felt	nervous	and	“stressed”?.	Meanwhile,	the	less	average	
score	(mean=1.44;	SD	=0.96)	to	the	question	item	“	In	
the	last	month,	how	often	have	you	felt	confident	about	
your	ability	to	handle	your	personal	problems?”

About three fourth subjects had perceived stress in the 
moderate category (75.8%). The mean perceived stress 
score	of	all	was	16.5;	SD=	5.08	(	Table	2).	There	were	no	
significant	correlation	between	variables	age,	number	of	
patients	each	day,	training	of	BONE	,	accreditation	status	
of	PHC	and	education	with	perceived	stress	(p	>	0.05).	
The correlation between Administrative responsibilities 
by	midwives	and	PSS	scores	was	significant	(p	<	0,05).	
See table 3.

Table 2: Variables by Score of PSS

Variables p
Age, years 0.86a

Administrative responsibility 0.011a

Number	of	patients	each	day 0.74a

Work	at	accredited	PHC 0.18b

Training	BONE 0.74b

Education 0.99c

a =	pearson	correlation	b=	t	test	c =	anova	test

Table 3: Responses to the perceived stress score and category ( n = 231)

No. Statement

Never
(0)

Almost 
never

(1)

Some-
times

(2)

Fairly 
often
(3)

Very 
often
(4)

n (%) n (%) n (%) n (%) n (%) Mean
(SD)

1.
In the last month, how often have you been 
upset because of something that happened 

unexpectedly?

28
(12.1)

51
(22.1)

111
(48.1)

31
(13.4)

10 
(4.3)

1.76 
(0.98)

2.
In the last month, how often have you felt that 

you were unable to control the important things 
in	your	life?

48
(20.8)

72
(31.2)

84
(36.4)

24
(10.4)

3
(1.3)

1.46
(0.97)

3. In the last month, how often have you felt 
nervous	and	“stressed”?

25
(10.8)

53
(22.9)

93
(40.3)

45
(19.5)

15
(6.5)

1.88
(1.05)
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Conted…

4.
In the last month, how often have you felt 
confident	about	your	ability	to	handle	your	

personal	problems?

38
(16.5)

88
(38.1)

75
(32.5)

25
(10.8)

5
(2.2)

1.44
(0.96)

5. In the last month, how often have you felt that 
things	were	going	your	way?

21
(9.1)

71
(30.7)

105
(45.5)

28
(12.1)

6
(2.6)

1.68
(0.89)

6.
In the last month, how often have you found 

that you could not cope with all the things that 
you	had	to	do?

17
(7.4)

62
(26.8)

112
(48.5)

35
(15.2)

5
(2.2)

1.78
(0.86)

7. In the last month, how often have you been 
able	to	control	irritations	in	your	life?

28
(12.1)

77
(33.3)

99
(42.9)

24
(10.4)

3
(1.3)

1.55
(0.88)

8. In the last month, how often have you felt that 
you	were	on	top	of	things?

23
(10.0)

81
(35.1)

99
(42.9)

27
(11.7)

1
(0.4)

1.58
(0.84)

9.
In the last month, how often have you been 

angered because of things that were outside of 
your	control?

15
(6.5)

65
(28.1)

102
(44.2)

42
(18.2)

7
(3.0)

1.83
(0.9)

10.
In the last month, how often have you felt 
difficulties	were	piling	up	so	high	that	you	

could	not	overcome	them?

23
(10.0)

71
(30.7)

111
(48.1)

21
(9.1)

5
(2.2)

1.63
(0.87)

Perceived stress n (%) mean (SD)
Low	stress	(Scores	0-13) 53 (22.9)

Moderate	stress	(Scores	14-26) 175 (75.8)
High	stress	(Scores	27-40) 3 (1.3)

Scores 16.5 (5.1)

The aim of this study was determine characteristics 
of midwives and their relationship with perceived stress. 
The results show mean age of subject (38.9 year olds) 
was	a	working	age	as	 those	a	15	 to	64	year	olds.	The	
literature review noted that age might contribute some 
components of the stress process at work.16 The number 
of patient should be care for is related to the time that 
to be used of midwife in administration tasks. For 
example, documentation about the data of midwifery 
care. Midwifery documentation is one of recording and 
reporting of midwifery care as a professional midwife. It 
is a crucial for them to know and understand what they 
hade done and the important thing on documentation as 
a legal aspect.17

The responsibility on the administration tasks is 
correlated to perceived stress of midwives The ability in 
documentation and administration impacts to the quality 
of midwifery clinical practice. It is doing by midwife in 
order to reduce the maternal and infant mortality rate. 
In addition, it can prevent in increasing the number 
of midwifery cases that supporting MMR, such as 
postpartum hemorrhagic, preeclampsia, and other 
pregnancy complications. So that, it is a need to improve 

the educational background of midwife especially at 
Primary	 Healt	 care.	 Most	 of	 midwives	 who	 work	 at	
accredited	 PHC	 and	 nor	 have	 to	 be	 as	 a	 professional	
midwife as their level of education and competencies. 
Studies have shown that competent midwives can 
provide 87% of essential cares for women and babies.18 
It is a prove that midwives whoa have high educational 
background in midwifery, in house training, and have a 
licensed midwife have a positive impact on the quality 
of midwifery services. It is hoped that it can reduce 
quickly the maternal and infant Mortality rate.19 One 
of in house training to improve the level of knowledge 
on reproductive in health care and community based 
is	 training	 BONE.	 The	 goals	 are	 to	 prevent	 maternal	
mortality rate and infat moratlity rate. The training was 
arranged to prepare health care provider to manage 
maternal and neonatal Emergencies cases at the primary 
health	 services	 level.	 Providers	 skilled	 in	 BONE	
services might be essential, especially in countries with 
a high burden of maternal and newborn mortality.20 All 
midwives felt guilty if they faced on maternal death. The 
level of anxiety at the highest score (93%).5 Anxiety is a 
pchycological respon from stress.8	PSS	instrument	gives	
a	lot	of	information	about	the	midwife’s	level	of	stress	
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and	 nervous	 during	 they	work	 in	 PHC,	 involving	 less	
and moderate level of stress.

CONCLUSION

Psychometric	measurement	 by	PSS	was	 valid	 and	
reliabel to measure perceived stress among midviwes 
who	 worked	 at	 PHC	 (Cronbach’s	 Alpha	 >	 0.7).	
Future research should address to know what kind of 
administrative task that contribute perceived stress of 
midwives	at	PHC.
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School and Special Need Students?
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ABSTRACT

Permanent	tooth	replacement	is	an	important	process	which	stimulate	children	growth	and	development.	
The	first	permanent	eruption	tooth	is	first	Incisive	of	 lower	jaw	(I1	LJ).	The	eruption	time	of	each	child	
is	different,	divided	into	premature	loss,	on	time	and	delayed	which	influenced	by	several	factors	include	
nutrition	of	children	and	parents	socioeconomic	status	(SES).	Purpose	of	research	was	to	find	relation	of	
eruption time of I1 LJ based on nutritional and economic status on school and special need students. Research 
design	was	analytic	observational	with	cross	sectional	approach.	Sample	was	58	children	aged	6-7	years	old,	
divided	into	two	groups	29	school	students	and	29	students	with	special	need.	Questionnaire	was	used	to	
measure economic status, nutrition status measured by weighed height and weight and also an interview 
was	done	to	find	time	tooth	eruption.	Spearman	and	Mann	Whitney	was	used	as	a	statistical	tool. There was 
a	difference	of	nutritional	and	economic	status	of	normal	and	special	need	students	(Sig:	0.045	and	0.04).	
There	was	a	different	of	timing	tooth	eruption	of	both	groups	with	Significance	of	0.03.	There	was	a	relation	
of	 nutritional	 and	 economic	 status	with	 timing	 of	 tooth	 eruption	 (Sig:	 0.001	 and	 0.04).	Most	 of	 school	
students had normal nutritional status with on time tooth eruption while on students with special need had 
o	nutritional	status,	delayed	tooth	eruption.	Children	with	good	nutrition	and	economic	status	will	influence	
their	physical	growth.	Children	with	special	need	usually	has	systemic	disease	which	influence	their	growth.	
Nutritional	and	economic	status	related	with	timing	of	I1	LJ	on	school	and	special	need	students.

Keywords: Nutritional, economic status, First Incisive Permanent Lower Jaw, Eruption, students with 
special need
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INTRODUCTION

Dental eruption is a state of tooth appearance 
between gums in the oral cavity. Tooth eruption begins 
after the formation of crown followed by root formation 
during the tooth life and continues even though the tooth 
has reached occlusion with its antagonist.1 Permanent	
teeth	eruptions	is	gradually	with	age.	The	first	permanent	
tooth	 appears	 in	 the	 oral	 cavity	 is	 the	 first	 permanent	
Incisive	mandible	at	the	age	of	6-7	years. 2 Every child's 

teeth eruptions are not always the same, some are too 
fast, some are on time and some are delayed. Teeth that 
appear prematurely are called premature and teeth that 
appear late are called retardations.3 Factors	 affecting	
tooth eruption include heredity, race factor, gender, 
nutrition, premature birth, socioeconomic , height and 
weight, hormones, and systemic diseases. 4	In one study 
there	was	 a	 significant	 correlation	 between	 nutritional	
status with permanent teeth eruption in elementary 
school students with good, fat and overweight nutritional 
status more have permanent teeth erupted on time 
according to age compared to those skinny. 5 A research 
conducted by Clements and Thomas found students with 
higher social economic background show earlier tooth 
eruption than students with low social economic status. 

6 Growth of students are divided into normal and special 
need students. Students with special needs are those who 
need special care related to their specialty permanent or 
temporary. 7 Studies earlier were conducted at students 



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         785      

at	 elementary	 school.	No	 study	 found	which	 compare	
timing tooth eruption of group students at elementary 
students and school of students with special need. 
Purpose	of	recent	study	was	to	compare	socioeconomic	
background,	nutritional	status	and	timing	of	eruption	first	
Incisive lower jaw at students elementary school (SD 
Sendang Mulyo 01 Semarang Indonesia) and students 
with	special	need	(SLB	Negri	Semarang	Indonesia).

METHOD

Research design was observational analytic 
with cross sectional design was a research approach. 
Research population was 105 elementary students SD 
N	 Sendangmulyo	 01,	 Tembalang	 Semarang	 (Normal	
students) and 35 students with special need at SLB 
Semarang.	Both	group	was	students	at	6-7	in	age.	Sample	
size	was	determined	with	Slovin	formula	and	found	29	
students each group with random sample collection. 
Instruments used for measuring socioeconomic status 
(SES) was questionnaire which asked about parents 
salary and number of family and broken into two 
middle down and middle up. Body Mass Index (BMI) 
was calculated using individual height, weight, age 
and gender as variables to determine nutritional status 
and	 classified	 into	 four	 as	 follows	 BMI	 z-score	 <-2;	
percentile	 o	 +1	 and	 ≤	 +2;	 percentile	 >	 85	 and	 ≤	 97:	
overweight;	•	BMI	z-score	>	+2;	percentile	>	97:	obese.7 

To	 determine	 differences	 of	 SES,	 nutritional	 status	
and timing I1 LJ eruption at normal and special need 
students	was	evaluated	using	Chi	Square	test	and	to	find	
association of SES, nutritional status with I1 LJ eruption 
using Spearman test. 

RESULTS AND DISCUSSIONS

Result of data collection is displayed descriptively 
as follows:

 a. Univariate

Figure 1: Distribution Frequency of nutritional 
status of normal and special need students

  Most of school and special need students are at 
normal weight, however 17% of students with 
special	need	are	classified	as	overweight.

Figure 2: Distribution Frequency of socioeconomic 
background of normal and special need students

	 	The	 figure	 shown	 school	 students	 are	 most	 at	
middle up socioeconomic background while at 
special need students are more at middle down 
category.

Figure 3: Distribution Frequency of timing I1 Lower 
Jaw of normal and special need students

	 	Figure	 describe	 frequency	 of	 eruption	 of	 first	
incisive lower jaw of school students 76% are on 
time in emergence. Students with special need 
has	different	figure,	 their	 timing	eruption	of	first	
incisive	are	more	delayed	(48%).

 b. Bivariate:	Result	 of	 differences	 and	 association	
between variables are as follows:

Table 1 shown number of students with special 
need is higher at middle down socioeconomic status 
than normal students, otherwise economic background 
of normal students is more at middle up. Variable 
nutritional status showed most students at normal weight 
both group, however number of overweight and obese is 
more	at	special	need	students.	There	was	no	differences	
at nutritional status and socioeconomic background of 
both group.
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Table 1: Differences of Socioeconomic and Nutritional 
status of special need and normal students

Special need Normal P value
Socioeconomic status

a. middle up 9 17
0.04*

b. middle down 20 12
Nutritional status

a. underweight 6 8 0.06
b.	Normal 17 18

d. Overweight 3 2
e. Obese 2 1

*Chi	Square	significant	at	p≤	0.05

Differences	of	time	eruption	of	Incisive	1	Lower	jaw	
of normal and special need students is presented at table 
2. Most students with special need is delayed at their I1 
mandibular emergence, otherwise most normal students 
is emerged on time age.

Table 2: Differences of First Incisive Permanent 
Mandibular eruption of special need and normal 

students

Timing I1 LJ 
eruption

Special 
need Normal P 

value
Earlier 2 2

0.03*On Time 15 22
Delayed 12 5

*Chi	Square	significant	at	p≤	0.05

Relationship of nutritional status and SES with 
eruption time of I1 LJ of special need students is showed 
at table 3. Students at middle down SES has delayed 
tooth eruption while those who has middle up economic 
their I1 timing eruption is earlier and on time. It can be 
seen that a relation of socioeconomic background and 
nutritional status

Table 3: Associations of nutritional status and socio 
economic status with Timing of I1 LJ eruption of 

Special need students

Variables
Timing of I1 LJ Eruption

P 
ValueEarlier On 

Time Delayed

Socioeconomic Status
0.04*a. middle up 2 7 0

b. middle down 0 8 12

Conted…

Nutritional status

0.001*
a. Underweight 0 0 7
b.	Normal 0 11 6

c. Overweight 1 2 0
d. obese 1 0 1

*Spearman	significant	at	p≤	0.05

Relationship of nutritional status and socio economic 
background	is	clearly	seen	on	table	4	which	has	p	value	
≤	 0.05	 which	 mean	 two	 variables	 relate	 with	 time	 of	
eruption Incisive 1 lower jaw at special need students.

Table 4: Associations of nutritional status and socio 
economic status with Timing of I1 LJ eruption of 

normal students

Variables
Timing of I1 LJ Eruption

P 
ValueEarlier On 

Time Delayed

Socioeconomic Status
0.04*a. middle up 2 7 0

b. middle down 0 8 12
Nutritional status

0.001*
a. Underweight 0 5 3
b.	Normal 0 16 2

c. Overweight 1 1 0
d. obese 1 0 0

*spearman	significant	at	p≤	0.05
 a. Differences of socioeconomic and Nutritional 

status of special need and normal students: 
There	 was	 a	 difference	 in	 nutritional	 status	 of	
normal students and students with special needs 
due	 to	 their	 growth	 are	 different.	 Special	 need	
students include deaf, blind, disabled students 
have	 physical	 abnormalities	 that	 will	 affect	 the	
food	 consumption	 and	 fulfillment	 of	 nutrition.	
Disabled students are known to be at high risk 
for developing malnutrition, which may partly 
explain the growth retardation often encountered 
in such students.8 The most common problems 
associated with malnutrition in disabled students, 
are inadequate nutrient intake either due to feeding 
problems or poor feeding knowledge among care 
providers.9 This result in accordance with another 
research which explain lack of nutritional rate 
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special need students.10 There	 was	 a	 differences	
of nutritional status of special need and normal 
students. Socioeconomic status is a form of 
family lifestyle, adequate family income can 
meet nutritional needs of students because all the 
necessary substances needed by the body can be 
fulfilled	better	 life	and	health	services,	 therefore	
will support the growth and development of 
students.	Poverty	is	one	of	the	factors	which	cause	
students experiencing disability disorders, due to 
low	 socioeconomic	 level	 can	 affect	 the	 lack	 of	
nutritional	fulfillment.11 

 b. Differences of first Incisive Permanent 
mandibular eruption of special need and 
normal students: Students with special needs 
tend	to	experience	delays	of	tooth	eruption	(48%).	
Tooth	delay	may	be	affected	by	 late	 eruption	of	
the	 deciduous	 tooth	 and	 ultimately	 affects	 the	
permanent	tooth	eruption.	Premature	birth	is	also	
one of the factors that make late eruption when 
eruption of deciduous teeth in premature birth 
students is slower than normal child.12 Delay in 
the	 eruption	 of	 the	 deciduous	 tooth	 also	 affects	
permanent tooth eruption as the result of the 
study says the time of permanent tooth eruption 
is related to the eruption of the deciduous teeth. 
Slow	 or	 faster	 eruption	 of	 the	 first	 tooth	 in	 a	
mouth resulting of delayed or faster eruption. 13 

The period of eruption of teeth in normal students 
with	 students	with	 special	 needs	 has	 differences	
in	terms	of	factors	that	affect	the	delay	of	eruption	
of teeth which states one of the factor is a child 
syndrome down. 

 c. Associations of nutritional status and socio 
economic status with Timing of I1 LJ eruption 
of Special need and normal students: There was a 
relationship of nutritional status and socio economic 
status	with	 time	 of	 first	 permanent	 eruption	 both	
on special need students and normal students. The 
nutritional	status	of	students	is	strongly	influenced	
by food intake and the frequency of food that will 
support growth. Growth of students with special 
needs is same with normal students only they have 
shortcomings at their physical ability which may 
affect	 their	 intake.	 Based	 on	 the	 research	 there	
are	 several	 factors	 that	 can	 affect	 the	 growth	 of	
the permanent teeth in students, include gender, 
nutrition, premature birth, socioeconomic factors, 

height and weight, hormones, and systemic 
diseases. A research found similar result which 
found	 poor	 nutrition	 affect	 tooth	 eruption	 and	
resulted in delayed emergence of teeth.14 This study 
conducted at Sumatra Indonesia found a relation on 
nutritional	 status	 and	 permanent	 eruption	 of	 first	
molar lower jaw at elementary students (normal 
students).	 The	 teeth	 eruption	 is	 influenced	 by	
several factors which include nutritional, hormonal, 
hereditary or genetic factors.15 Socioeconomic and 
nutritional factors have also been found to have 
some	 effect	 on	 the	 eruption	 of	 permanent	 teeth.	
Students from high social economy has earlier 
tooth emergence, the reason students has better 
health	 care	 and	 affect	 their	 tooth	development.	 16 

Normal	students	are	students	at	Elementary	Scholl	
Tembalang Semarang which most of them are 
middle up family, otherwise special need students 
are	 students	 aged	 6-7	 years	 old	 which	 most	 of	
them are from middle down family. Lower social 
economy	 will	 affect	 the	 first	 Incisive	 permanent	
lower jaw eruption. On contrary a research revealed 
that there is no correlation of timing of the eruption 
of permanent teeth with the nutritional status of an 
individual. 17

CONCLUSIONS

 1.	There	 was	 a	 difference	 in	 nutritional	 status	 of	
school students and students with special needs, 
school students are more at normal weight 
compared to special need students which are more 
overweight

	 2.	There	was	difference	socioeconomic	background	
of school students and students with special 
needs, school students are more at middle up 
socio economic background

	 3.	There	was	a	Differences	of	First	Incisive	Permanent	
Mandibular eruption of special need and normal 
students. Time of eruption of school students are 
more on time than special need children are delayed 
tooth eruption

	 4.	Nutritional	 status	 and	 socioeconomic	 background	
related	with	eruption	of	first	Incisive	lower	jaw	
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ABSTRACT

Background: Various kinds of health problems appear in children aged elementary school, but the usual 
problems	that	are	related	to	healthy	life	behavior.	School	Health	Unit	(Usaha	Kesehatan	Sekolah	=	UKS)	is	
one	of	the	vehicle	to	improve	health	degree	of	students.	The	purpose	of	this	study	was	to	analyze	the	level	
of	satisfaction	of	students,	UKS’s	teachers,	and	parents	of	school	health	unit	consisting	of	services:	health	
education,	health	service	and	healthy	school	environment	at	the	elementary	school	in	work	area	of	Public	
Health Center Kedungmundu Semarang.

Method: This research is a descriptive research, which is a type of conclusive design that aims to describe 
the character or function of research on a group. Descriptive analysis conducted to illustrate the gap between 
the	importance	and	satisfaction	of	the	school	community	on	the	effort	of	implementing	the	school	health	
unit. To know the level of customer service satisfaction, used Gap Analysis and Cartesius Diagram.

Result:	The	result	was	that	the	students	were	satisfied	with	the	school	health	service	because	two	of	the	best	
items	were	health	education	and	anthropometric	measurement.	UKS’s	teachers	are	satisfied	with	the	service	
of School Health Unit because the two best items are the counseling and directing on the implementation of 
health education as well as the variables of guidance and guidance on the implementation of health services. 
The	parents	are	satisfied	with	the	service	of	School	Health	Unit	because	the	two	best	items	are	student’s	
knowledge about healthy life behavior variable and habit of healthy daily living variable.
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INTRODUCTION

One of the serious problems facing Indonesian nation 
is health problem especially health problem of school 
age	 children.	 The	 population	 of	 primary	 school-aged	
children is an important component in the community, 
given	the	large	number	of	about	23%	or	one-third	of	the	
total population of Indonesia. Common health problems 
that	occur	in	school-age	children	are	usually	related	to	
personal hygiene and environment such as brushing 
teeth in right way, personal hygiene, and handwashing 

habits.1) One of the containers to develop the promotion 
of	Healthy	Living	Behavior	(Perilaku	Hidup	Bersih	dan	
Sehat	 =	 PHBS)	 of	 school-aged	 children	 is	 the	 School	
Health	Unit	(Usaha	Kesehatan	Sekolah	=	UKS)	Service	

UKS	is	part	of	the	school-age	health	program	which	
has three main programs: health education, health 
services and healthy school environment.2) According 
to	Surat	Keputusan	Bersama	Kementerian	Pendidikan,	
Kementerian Kesehatan dan Kementerian Agama 
Republik	Indonesia	No	:	1	/	U	/	SKB	/	2003	No	:	1067	/	
Menkes	/	SKB	/	VII	/	2003	No	:	MA	/	230	A	/	2003	No	:	26	
Tahun	2003	Tanggal	23	Juli	2003	tentang	Pengembangan	
dan	Pembinaan	UKS,	UKS	is	an	integrated	effort	in	order	
to improve the ability of healthy life which then form 
the	 healthy	 behavior	 of	 school-aged	 children	who	 are	
in	school.	UKS	plays	a	role	in	providing	health-related	
knowledge to the students so that in the future it is hoped 
that they can practice healthy lifestyle everywhere.3)
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The UKS service includes public services, with 
school community service users including: Students, 
UKS’s	Teachers	and	Student	Parents.	One	of	the	efforts	
that must be done in the improvement of public services is 
to	conduct	a	Public	Satisfaction	Survey	to	service	users.4) 
By knowing the level of school community satisfaction 
to the service of UKS, will be able to improve the quality 
of service, so hope to improve healthy life behavior 
among elementary school student can be achieved.3) 

The purpose of this research is to know the 
satisfaction of school society consisting of: students, 
UKS’s	 teachers,	 and	 parents	 on	 the	 quality	 of	 UKS	
Service.

METHOD

This research is an observational research which 
the	 data	 is	 analyzed	 by	 Frequency	 and	Descriptive	 to	
describe gap (gap) between interest / expectation and 
performance / customer satisfaction toward service 

quality of School Health Enterprises.5) To know the level 
of customer service satisfaction, used Gap Analysis and 
Cartesius Diagram.6) 

The population of this research is the community 
of	elementary	schools	in	the	work	area	of	Public	Health	
Center Kedungmundu Semarang in 31 schools. So the 
respondents of this study include: 31 students (one 
student from each school), who was accompanied by 31 
parents, and 31 teachers of UKS coach.

RESULTS AND DISCUSSIONS

 1. Actual and Expectations of Respondents 
(Students) to School Health Unit Services: In 
this study, respondents were asked to assess the 
importance and performance of School Health 
Unit Enterprises in the provision of services that 
include: health education services, health services, 
and healthy school environments. The results are 
as follows:

Table 1: Student Satisfaction Analysis of School Health Unit Service

No. Component of Service 
Quality Category Satisfaction 

Level Category
Degree of 

Conformity 
(%)

1. Health education about disease, its causes 
and prevention 4.65 Very 

important 3.82 Satisfied 82.11

2. Health education about Healthy Living 
Behavior 4.59 Very 

important 3.77 Satisfied 82.24

3. Health education about clean and healthy 
environment 4.56 Very 

important 3.87 Satisfied 84.90

4. Health education on nutrition and healthy 
food 4.62 Very 

important 3.84 Satisfied 83.13

5. Anthropometric Measurement 4.58 Very 
important 3.83 Satisfied 83.55

6. General Health/Dental Examination 4.57 Very 
important 3.77 Satisfied 82.55

7. Referral service 4.57 Very 
important 3.62 Satisfied 79.09

8. Adequate school infrastructure and school 
environment 4.55 Very 

important 3.51 Satisfied 77.31

Average 4.59 Very 
important 3.75 Satisfied 81.8 7

	 	Next,	the	average	value	of	importance	and	performance	is	analyzed	on	the	Importance-Performance	Matrix,	in	
which	the	x-axis	represents	perception	whereas	the	y-axis	represents	expectations.	Then	the	results	obtained	in	
the form of images as follows:
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Figure 1: Cartesian Diagram of Service Quality and 
Student’s Performance/Satisfaction of School Health 

Unit Service

  Based on the calculation of student satisfaction 
scores that have been done can be known two best 
items include health education and anthropometric 

measurement conducted by UKS in the working 
area	 of	 Public	 Health	 Center	 		Kedungmundu	
Semarang.	 With	 the	 analysis	 of	 Importance	 -	
Performance	Analysis	 (IPA),	 it	 can	 be	 seen	 that	
the things that must be improved in the future, 
include: general and dental health check up 
service and healthy school environment facilities.

 2. Actual Performance and Expectations of 
Respondents (UKS’s Teachers) to School Health 
Unit Services: In this study, respondents were asked 
to assess the importance and performance of School 
Health Unit Enterprises which include: counseling 
and directing the implementation of health education, 
guidance and direction on the implementation 
of health services, guidance and direction the 
implementation of healthy environment coaching, 
operational funds funding infrastructure of healthy 
schools, and the implementation of crash programs 
for urgent cases such as dengue fever, vomiting etc. 
The results are as follows:

Table 2: Analysis of UKS Teacher Satisfaction with School Health Service

No. Component of Quality
Service Category Satisfaction Category

Level 
Degree of 

conformity
(%)

1. Guidance and direction on health 
education implementation 4.68 Very

Important 4.05 Satisfied 86.57

2. Guidance and direction on 
implementation health services 4.55 Very

Important 3.88 Satisfied 85.28

3.
Guidance and guidance on the 

implementation of healthy school 
environment

4.66 Very
Important 3.66 Satisfied 78.49

4. Operational fund for healthy school 
infrastructure 4.73 Very

Important 3.89 Satisfied 82.41

5.
Implementation of program crashes for 

urgent cases such as fever bleeding, 
vomiting etc.

4.70 Very
Important 3.81 Satisfied 80.98

6. Average 4.66 Very
Important 3.86 Satisfied 82.73

	 	Furthermore	the	average	value	of	importance	and	performance	is	analyzed	on	Importance-Performance	Matrix,	
where	the	x	axis	represents	perception	whereas	the	y-axis	represents	expectation.	The	results	obtained	in	the	
form of drawings as follows:
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Figure 2 :Cartesian Diagram of Service Quality 
and Performance/ Satisfaction of UKS’s Teachers 

toward School Health Unit Services

  Based on the results of the calculation of satisfaction 
scores	UKS’s	teachers	who	have	done	can	be	known	
two best items, that are the guidance and direction of 

the implementation of health education and guidance 
on the implementation of health services conducted 
by School Health Unit Services . With the analysis 
of	 Importance	 -	 Performance	 Analysis	 (IPA),	 it	
can be seen that there are still things that must be 
improved in the future, namely: Operational Funds 
for the facilities of healthy school infrastructure and 
guidance and direction on the implementation of 
healthy school environment.

 3. Actual Performance and Expectations of 
Respondents (Parents) to School Health Unit 
Services: In this study, respondents were asked to 
assess the importance and performance of School 
Health	 Efforts	 that	 include:	 Students	 ‘knowledge	
of	 healthy	 living	 behaviors,	 healthy	 students’	 daily	
hygiene habits, increased physical activity of students 
, clean and healthy school environment as well as 
special	programs	such	as	school’s	cadre,	field	trip	and	
rehabilitation service. The results are as follows:

Table 3: Parents Satisfaction Analysis of School Health Unit Service

No. Component
Quality 

of 
Service

Category Satisfaction Category
Level Degree 

of Conformity 
(%)

1. Student’s	Knowledge	of	Healthy	
Living Behavior 4.59 Very

Important 3.78 Satisfied 82.22

2. Student Habits Clean Healthy Day 
-days 4.54 Very

Important 3.63 Satisfied 79.85

3. Increased student physical activity 4.58 Very
Important 3.80 Satisfied 82.85

4. Clean and healthy school environment 4.63 Very
Important 3.85 Satisfied 83.13

5. Special	programs	such	as	school’s	cadre,	
field	trip	and	rehabilitation	service 4.54 Very

Important 3.70 Satisfied 81.60

6. Average 4.58 Very
Important 3.75 Satisfied 81.94

  Furthermore the average value of importance 
and	 performance	 is	 analyzed	 on	 the	 Importance-
Performance Matrix,	 where	 the	 x-axis	 represents	
perception	 whereas	 the	 y-axis	 represents	
expectations. Then the results obtained in the form 
of images as follows:

Figure 3: Cartesian Diagram of Service Quality and 
Performance/Parents Satisfaction to School Health 

Unit Services
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Based	on	 the	 results	 of	 the	 calculation	of	 parents’	
satisfaction scores that have been done can be known 
two best items, that are student knowledge about the 
healthy	life	behavior	and	student’s	clean	healthy	living	
everyday.	With	the	analysis	of	Importance-Performance	
Analysis	(IPA)	it	can	be	seen	that	things	that	still	need	
to be improved in the future, are the increase of physical 
activity of students and school environment clean and 
healthy.

The theory of customer satisfaction and dissatisfaction 
is	 formed	from	the	expectation	disconfirmation	model,	
which explains that customer satisfaction or disparity 
is the impact of the comparison between customer 
expectations before the actual purchase obtained from 
the customer of the product or service.7) Customer 
expectations when buying actually consider the function 
of	the	product	(product	performance).	Product	functions	
include:8)

	 1.	Product	 can	 function	 better	 than	 expected,	
called	 positive	 disconfirmation	 (positive 
disconfirmation). When this happens then the 
customer	will	feel	satisfied.

 2. The product can work as expected, called simple 
confirmation. The product does not give a sense of 
satisfaction and the product does not disappoint so 
the customer will have a neutral feeling.

	 3.	Product	 can	 function	 worse	 than	 expected,	
called	 negative	 disconfirmation	 (negative 
disconfirmation). When this happens it will 
cause disappointment, so that customers feel not 
satisfied.

In	this	study	the	student	respondents	were	satisfied	
with the school health service because two of the 
best items were health education and anthropometric 
measurement. This means students perceive the school 
health unit service in health education services and 
anthropometric measurements to function better than 
expected,	or	called	positive	disconfirmation.9) 

To note, customer satisfaction is the result of 
accumulation from consumers or customers in using 
products and services.10) Therefore, any transaction 
or	 new	 experience,	 will	 have	 an	 effect	 on	 customer	
satisfaction. Similarly, customer satisfaction has a 
time dimension because of the result of accumulation. 
Therefore, whoever is involved in customer satisfaction, 

he	has	been	involved	in	long-term	affairs.	The	effort	to	
satisfy the customer is a long experience that knows no 
deadline.11) 

In	 this	 research,	 UKS’s	 teacher	 are	 satisfied	
with the services of School Health Unit because the 
two best items are the guiding and directing on the 
implementation of health education as well as guidance 
on the implementation of health services. So it can be 
said that the two items mentioned above have a good 
quality of service so as to meet the expectations of 
respondents,	in	this	case	the	UKS’s	teachers.

The	 respondents	 of	 parents	 are	 satisfied	 with	 the	
service of School Health Unit Service because the two 
best	 items	 are	 student’s	 knowledge	 about	 healthy	 life	
behavior and healthy daily living. So it can be said that 
the two items mentioned above have a good quality of 
service so as to meet the expectations of respondents, in 
this case the parents of students.

Quality	 of	 service	 is	 the	 level	 of	 excellence	
expected and control over the level of excellence to 
meet customer desires.(12,13) In other words, there are two 
main	factors	 that	affect	 the	quality	of	services,	namely	
expected service and perceived service.14) If the service 
received or perceived (service perceived) in accordance 
with the expected, then the quality of services perceived 
good and satisfactory. If the service received exceeds 
the	customer’s	expectations,	then	the	quality	of	service	
is perceived as the ideal quality. Conversely, if the 
service received is lower than expected, then the service 
quality is perceived poorly. Thus, whether the quality of 
services depends on the ability of service providers to 
meet customer expectations consistently.15)

Conclusions

	 1.	The	student	were	satisfied	with	the	school	health	
unit service because two best items were health 
education and anthropometric measurement. 

	 2.	UKS’s	 teacher	 are	 satisfied	 with	 the	 service	 of	
School Health Unit Service because two best 
items are the counseling and directing on the 
implementation of health education as well as 
guidance on the implementation of health services.

	 3.	The	 parents	 are	 satisfied	 with	 the	 service	 of	
School Health Unit Service because the two best 
items	are	student’s	knowledge	about	healthy	life	
behavior and healthy daily living.
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ABSTRACT

Background:	There	is	a	limit	of	using	centralized	AC	in	surgical	rooms	that	requires	hospital	to	control	the	
growth of microorganism by using disinfectant A. Disinfectant A has been used for so long and has tested for 
its	effectiveness,	so	hospital	X	held	effectiveness	test	by	comparing	disinfectant	A	with	other	disinfectant.	
The	aim	was	to	analyze	the	effectiveness	of	disinfectant	A	and	B	to	the	growth	of	bacteria	in	Central	Surgery	
Unit Hospital X Kudus City.

Method:	The	research	was	a	quasi-experimental	research	with	one	group	pre-test	post-test.	The	number	of	
samples was 36 samples. Data collection was conducted with laboratory observation. The data were then 
analyzed	by	Wilcoxon	Test.

Result:	Statistical	result	shows	that	there	is	no	significant	difference	on	the	effectiveness	of	disinfectant	A	
and	B	in	surgical	room	(p	>	0,05)	for	both	centralized	and	split	AC.	There	are	three	identified	bacteria	in	
surgery room namely Staph. Aureus, Staph. Epidermidis dan Baccilus Sp. From the observation, the number 
of bacteria before using disinfectant A and B in rooms with split AC was Staph. Epidermidis 0,66 CFU/
cm2, Staph. Aureus 0,67 CFU/cm2 and Baccilus Sp 1,67 CFU/cm2,	While	in	rooms	with	centralized	AC,	the	
observed number of bacteria can be seen as follows: Staph. Epidermidis 0,66 CFU/cm2, Staph. Aureus 0,33 
CFU/cm2 and Baccilus Sp 1,67 CFU/cm2. After 20th	and	240th minute using disinfectant A and B, in rooms 
with	centralized	and	split	AC,	there	was	no	growth	of	bacteria	(-).	

Conclusion:	The	observation	on	the	effectiveness	of	disinfectant	A	and	B	shows	no	growth	of	bacteria	on	the	
20th	and	240th minute which means that disinfectant B can be the alternative of disinfectant in surgery room.
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INTRODUCTION

The operating room is the place where elective and 
acute surgical procedures are held, thus requiring sterile 
conditions and other special conditions. Based on the 
technical guidelines for hospital buildings, the operating 

room	is	divided	into	several	zones.	This	zoning	system	
is	 intended	to	minimize	 the	risk	of	spreading	 infection	
(infection control) by microorganisms from dirty areas 
of the hospital to the operating room. In addition, the 
operating room has special requirements for its building 
components	 such	 as	 floors,	 doors,	 walls,	 ventilation	
systems,	lighting	systems,	electrical	systems	to	minimize	
exposure to organisms in the operating room.1

The result of preliminary examination in Hospital 
X shows that the number of germs in labor and delivery 
room was 38 CFU/cm2, in ICU 112 CFU/cm2, and in 
operating room 12 CFU/cm2. The Regulation of the 
Minister	of	Health	of	the	Republic	of	Indonesia	Number	
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1204/MENKES/SK/X/	 2004	 established	 that	 a	 room	
is	 considered	 eligible	 for	 room	 floor	 and	 wall	 if	 the	
number	of	bacterial	colonies	in	hospital	is	0-5	CFU/cm2 
and	 in	ward	 5-10	CFU/	 cm2. From examination result 
mentioned above, Hospital X has not met the required 
number as stated in the regulation. 

During microorganism inspection in Hospital X, 
Kudus City, Staphylococcus aureus, Bacillus subtilis, 
Staphylococcus epidermis, and E. Coli were detected 
in ward and operating room. In several study, in some 
studies, these bacteria are the cause of nosocomial 
infections or act as the vector in the process of infection 
by certain microbes.2

By default, operating room should be equipped with 
a	 ventilation	 system.	 The	 ventilation	 system	 filters	 or	
cleanses	the	air.	Recirculation	can	be	done	through	HEPA	
(High Efficiency Particulate Air Filter) Filter, before the 
air recirculates into the room at least six times per hour.1 

In	Hospital	X,	HEPA	Filter	has	not	been	used	optimally	
in	24	hours	due	 to	 the	 limited	operation	of	central	AC	
system in operating room to reduce maintenance and 
operational costs of electricity costs. Split AC system is 
used daily to maintain temperature and humidity of the 
operating room

Meanwhile, to maintain the sterile condition of the 
operating room from the growth of microorganisms, 
disinfectant A is used. Disinfectant, A which contains 
sodium	hypochlorite,	is	easy	to	use	and	able	to	kill	gram-
positive	bacteria	and	gram-negative	bacteria.3

Besides that, disinfectant A has its disadvantages 
because the disinfectant is made from chlorine. 
Disinfectant A can cause corrosion and the disinfectant 
easily becomes inactive if exposed to certain organic 
compounds.3 As disinfectant A has been used in the 
operation	 room	 for	 a	 long	 time	 and	 its	 effectiveness	
had not been tested, Hospital X needed to perform 
effectiveness	 test	 by	 looking	 for	 an	 alternative.	
Hospital X chose disinfectant B as the alternative as it 
contains similar materials to disinfectant A, quaternary 
ammonium derivative. Disinfectant B has several 
advantages, such as low toxicity, solubility in large 
water, stable in aqueous solution, colorless, and does not 
cause corrosion in metal tools.4

METHOD

The research was a quantitative research using 
quasi-experimental studies. The research design one 
group pre-test post-test design.5

Where:

 O1 : Testing for number of germs before the treatment 
using disinfectant A in rooms with central AC 
system

 X1: Treatment using disinfectant A

 O2: Testing for number of germs after the treatment 
using disinfectant A in rooms with central AC 
system in the twentieth minute

 O3: Testing for number of germs after the treatment 
using disinfectant A in rooms with central AC 
system	in	the	240th minute

 O4: Testing for number of germs before the treatment 
using disinfectant A in rooms with split AC system

 X1: Treatment using disinfectant A

 O5: Testing for number of germs after the treatment 
using disinfectant A in rooms with split AC system 
in the twentieth minute

 O6: Testing for number of germs after the treatment 
using disinfectant A in rooms with split AC system 
in	the	240th minute

 O7: Testing for number of germs before the treatment 
using disinfectant B in rooms with central AC 
system 

 X2: Treatment using disinfectant B

 O8: Testing for number of germs after the treatment 
using disinfectant B in rooms with central AC 
system in the twentieth minute
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 O9: Testing for number of germs after the treatment 
using disinfectant B in rooms with central AC 
system	in	the	240th minute

 O10: Testing for number of germs before the treatment 
using disinfectant B in rooms with split AC system 

 X2: Treatment using disinfectant B

 O11: Testing for number of germs after the treatment 
using disinfectant B in rooms with split AC 
system in the twentieth minute

 O12: Testing for number of germs after the treatment 
using disinfectant B in rooms with split AC 
system	in	the	240th minute

The	study	population	was	the	floor	of	operating	room.	
The operating room has an area of 5 x 5 m2 so that the sample 
was chosen using quota sampling technique. Experimental 
replication was calculated by the following formula:6

(t − 1)(r − 1) > 15

The univariate and bivariate analysis were performed 
to	analyze	the	result	of	the	study.	To	see	the	difference	in	
the	effectiveness	of	disinfectants	A	and	B	on	the	growth	
of bacteria in Central Surgery Installation of Hospital X, 
Kudus	City,	Wilcoxon	signed-rank	Test	was	applied	as	
data were not normally distributed. Shapiro–Wilk Test 
was then conducted to test for data normality.

RESULTS AND DISCUSSIONS

Table	1	presents	the	result	of	bacterial	identification	
in IBS operating room of Hospital X, Kudus City before 
using disinfectant A and disinfectant B.

Table 1: Bacterial Identification in Operating Room 
of Hospital X, Kudus City

Desinfektan A Desinfektan B
Staphylococcus Aureus Staphylococcus. Aureus

Staphylococcus 
Epidermidis

Staphylococcus 
Epidermidis

Baccilus Sp Baccilus Sp

Bacterial	 identification	 shows	 that	 there	 are	
Staphylococcus Aureus, Staphylococcus Epidermidis and 
Bacillus Sp. in operation room of Hospital X, Kudus City 
before	using	any	disinfectant.	The	finding	is	in	line	with	
previous	microorganism	examination	that	the	floor	of	the	
operating room was contaminated with Staphylococcus 

aureus, Bacillus subtilis, Staphylococcus epidermis, and 
E. Coli. Another study in Central Surgery Installation of 
Sanglah Hospital, Denpasar stated that there are various 
kinds	of	bacteria	identified	from	isolation	from	bacteria	
contaminating	the	floor	of	the	operating	room.	Those	are	
negative-gram	bacteria	categorized	in	Enterobactericeae 
dan	Pseudomonas	aeruginosa.7

Bacteria found in hospital are various depending 
on the number of microorganism as well as their types 
in various air volume based on location, condition, 
pollutant, like human respiratory tract through 
coughing	 and	 sneezing.	Air	 is	 a	medium	 of	 spreading	
for microorganism. The most widely distributed 
microorganism in free air is bacteria, fungi (including 
yeast) and microalgae. Air is not the natural habitat for 
microorganism. The number of microorganism on air is 
relatively small if compared to microorganism found in 
water or in soil.

Air	microorganism	can	be	categorized	into	outdoor	
microorganism and indoor microorganism. 8 Besides that, 
the presence of bacteria is caused by various activities of 
surgery and a kind of “dirty” surgery that makes possible 
for bacteria causing any infections.9 

Staphylococcus is common since the species is 
a	 flora	 on	 skin,	 respiration	 tract,	 and	 digestive	 tract	
so every person has the species on skin, nose, and 
throat.10  Infection by Staphylococcus epidermidis is 
usually	difficult	to	cure	because	some	of	the	strains	have	
become	resistance	 to	most	antibiotics	 (multi-resistant).	
Staphylococcus aureus is	 circle	 gram-positive	 bacteria	
having	 0,7-1,2	 μm	 diameter.	 The	 bacteria	 grow	 in	 an	
optimum	 temperature	 of	 37	 °C,	 The	 bacteria	 develop	
their	best	pigment	at	room	temperature	(20-25	°C).11 The 
average temperature of operating room is 22oC	with	40-
45%	humidity.	The	condition	is	perfect	for	Staphylococcus 
aureus to grow.

Bacillus Sp is generally found in soil, water, air and 
plants. The bacteria grow on medium in the right state 
of temperature and water content on dusty and hard 
surfaces. Bacillus Sp	is	a	rod-shaped	bacteria,	classified	
as	 gram-positive,	 motile,	 producing	 spores	 that	 are	
usually resistant to heat, aerobic (some species are 
facultative anaerobes), catalase positive, and has varied 
oxidation.11

There are several contributing factors to bacterial 
growth like temperature, humidity, and light. The more 
humid the air, the more likely the microbial content in 
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the air is because water particles can move the cells 
on	the	surface.	Besides	that	the	temperature	affects	the	
growth rate and the total amount of growth. If bacteria 

reach the optimum temperature, the condition allows 
the incubation of bacteria for a short period, which is 
between	12	and	24	hours.11

 A. Examination Result of Bacteria for Disinfectant A

Table 2: Examination Result of Bacterial Colonies before and after using Disinfectant A in Operating Room 
of Hospital X Kudus City using Split AC System

Type of Bacterial
Number of Bacterial Colonies in Repetition

Mean
1 2 3

Before
Staph. Aureus 7 6 8 7,00

Staph. Epidermidis 9 8 8 8,33
Baccilus Sp 2 4 6 4,00

After 20th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

After 240th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

  Table 2 shows that the number of bacteria before using disinfectant A in operating room with Split AC system 
is Staphylococcus Epidermidis 8,33 CFU/cm2 in average, Staphylococcus Aureus rata-rata 7,33 CFU/cm2 in 
average, and Bacillus Sp rata-rata	4	CFU/cm2 in average. After using disinfectant A, the examination in the 
20th	minute	and	240th minute shows negative results for Staphylococcus Aureus, Staphylococcus Epidermidis 
and Bacillus Sp. It means that the bacterial examinations, which were, conducted in three repetitions shows no 
bacteria in the operating room.

	 	The	Regulation	of	the	Minister	of	Health	of	the	Republic	of	Indonesia	Number	1204/MENKES/SK/X/	2004	
established	that	a	room	is	considered	eligible	for	room	floor	and	wall	if	the	number	of	bacterial	colonies	in	
hospital	is	0-5	CFU/cm2. The examination result for disinfectant A shows that the operating room has met the 
requirement based on the criteria for operating rooms.

Table 3: Examination Result of Bacterial Colonies before and after using Disinfectant A in Operating Room 
of Hospital X Kudus City using Central AC System

Type of Bacterial
Number of Bacterial Colonies In Repetition

Mean
1 2 3

Before
Staph. Aureus 4 3 2 3,00

Staph. Epidermidis 2 3 3 2,67
Baccilus Sp 1 2 1 1,33

After 20th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -
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Conted…

After 240th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

  The examination which were conducted in three repetitions before using disinfectant A in operating room with 
Central AC system resulted in the number of bacteria Staphylococcus Epidermidis is 2,67 CFU/cm2 in average 
with standard deviation at 0,577. The number of Staphylococcus Aureus is 3,00 CFU/cm2 in average with 
standard deviation at 1,000 and the number of Bacillus Sp is 1,33 CFU/cm2  in average with standard deviation 
at 0,577.

  The examination conducted at the 20th	and	240th minute resulted in negative value for Staphylococcus Aureus, 
Staphylococcus Epidermidis and Bacillus Sp.

 B. Examination Result of Bacteria for Disinfectant B

Table 4: Examination Result of Bacterial Colonies before and after using Disinfectant B in Operating Room 
of  Hospital X Kudus City using Split AC System

Type of Bacterial
Number of Bacterial Colonies In Repetition

Mean
1 2 3

Before
Staph. Aureus 7 6 8 6,33

Staph. Epidermidis 9 8 8 7,33
Baccilus Sp 2 4 6 2,33

After 20th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

After 240th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

	 	Table	4	presents	the	examination	result	of	bacterial	colonies	before	using	Disinfectant	B	in	Operating	Room	
of Hospital X Kudus City using Split AC System. From the examinations that were conducted in three 
repetitions, the number of Staphylococcus Aureus is 6,33 CFU/cm2 in average with standard deviation at 
2,082, Staphylococcus Epidermidis 7,67 CFU/cm2, and Bacillus Sp 2,33 CFU/cm2 in average with standard 
deviation at 0,577.

	 	A	room	is	considered	eligible	for	operating	room	if	the	number	of	germs	is	0-5	CFU/cm2. It means that the 
operating room examined is not eligible since the number of Staphylococcus Aureus and Staphylococcus 
Epidermidis in the operating room with Split AC system is higher than the requirement.

  The examination conducted in the 20th	and	240th minute shows negative results meaning that there were no 
bacterial growth of Staphylococcus Aureus, Staphylococcus Epidermidis and Bacillus Sp in the operation 
room.
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Table 5: Examination Result of Bacterial Colonies before and after using Disinfectant B in Operating Room 
of Hospital X Kudus City using Central AC System

Type of Bacterial
Number of Bacterial Colonies in Repetition

Mean
1 2 3

Before
Staph. Aureus 3 3 2 2,67

Staph. Epidermidis 3 3 4 3,33
Baccilus Sp 1 5 2 2,67

After 20th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

Table 5: Examination Result of Bacterial Colonies before and after using Disinfectant B in Operating Room 
of Hospital X Kudus City using Central AC System (Con’t)

Type of Bacterial
Number of Bacterial Colonies in Repetition

Mean
1 2 3

After 240th minute
Staph. Aureus Negatif Negatif Negatif -

Staph. Epidermidis Negatif Negatif Negatif -
Baccilus Sp Negatif Negatif Negatif -

  The examination in operating room of Hospital X Kudus City using central AC system resulted in the number of 
Staphylococcus Epidermidis 2,67 CFU/cm2 in average and Staphylococcus Aureus  3,33 CFU/cm2 in average, 
while Bacillus Sp 2,67 CFU/cm2 in average. The examination in the 20th	and	240th minute resulted in negative 
results meaning that there was no bacterial growth for Staphylococcus Aureus, Staphylococcus Epidermidis 
and Bacillus Sp in operating room using central AC system.

 C. Analysis of the Effectiveness of Disinfectant A and B in Operating Room using Central AC System

Table 6: Analysis of effectiveness of disinfectant A and B towards bacterial growth in operating room using 
central AC system

Type of Bacterial
Type of Disinfectant

Total
P valueA B

n % n % n %
Before

Staph. Aureus 3 33,3 3 33,3 6 33,3 0,317
Staph. Epidermidis 3 33,3 3 33,3 6 33,3 0,157

Baccilus Sp 3 33,3 3 33,3 6 33,3 0,180
After 20th minute

Staph. Aureus 3 33,3 3 33,3 6 33,3 1,000
Staph. Epidermidis 3 33,3 3 33,3 6 33,3 1,000

Baccilus Sp 3 33,3 3 33,3 6 33,3 1,000
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After 240th minute
Staph. Aureus 3 33,3 3 33,3 6 33,3 1,000

Staph. Epidermidis 3 33,3 3 33,3 6 33,3 1,000
Baccilus Sp 3 33,3 3 33,3 6 33,3 1,000

  The Regulation of the Minister of Health of the 
Republic	 of	 Indonesia	 Number	 1204/MENKES/
SK/X/	2004	established	that	a	room	is	considered	
eligible	for	room	floor	and	wall	if	the	number	of	
bacterial	 colonies	 in	 hospital	 is	 0-5	 CFU/cm2. 
The number of bacteria before using disinfectant 
A in operating room with central AC system was, 
in average, Staphylococcus Epidermidis 2,67 
CFU/cm2, Staphylococcus Aureus 3,00 CFU/
cm2 and Bacillus Sp 1,33 CFU/cm2. When using 
disinfectant B in operating room with central AC 
system, the number of bacteria was, in average, 
Staphylococcus Epidermidis 2,67 CFU/cm2 

Staphylococcus Aureus 3,33 CFU/cm2 and Bacillus 
Sp 2,67 CFU/cm2. It means that the number of 
bacteria in operating room with central AC system 
has met the criteria based on the regulation of the 
Minister of Health of the Republic of Indonesia for 
the	floor	of	operating	rooms.

  The results of bacterial examination before using 
disinfectant A and B in operating room with 
central AC system obtained p value > 0,05 which 
means	 that	 there	 was	 no	 significant	 difference	
between using disinfectant A and B in operating 
room with central AC system since the operating 
room	is	equipped	with	filtered	and	controlled	air	
ventilation. Air ventilation and circulation provide 
fresh air and prevent accumulation of anesthetic 
gases. Central AC system is equipped with high 
efficiency particulate filter	 (HEPA	 Filter)	 while	
common	AC	is	only	equipped	with	air	filter	which	
eliminates dust particles.1	HEPA	filter	controls	and	
isolates	contaminants	in	such	a	way	to	minimize	
their	circulation	time	in	operating	zone.

  Bacteria can grow in standing water where water 
spray was located and air was condensed. The 
environment	offers	warm	and	humid	temperature	
for bacteria to breed. Condensation or the use 
of water spray supports bacterial growth and 
provides a moist environment. The organism 
enters the room through the air carried by the 
AC system.13	Temperature	affects	the	growth	rate	
and the total amount of growth, changing certain 
metabolic processes and morphology (outer form) 

of cells. The optimum growth temperature is the 
incubation temperature, which allows the fastest 
growth of bacteria in a short period of time, that is 
between	12	and	24	hours.11

	 	Hospital	X	has	used	disinfectant	A	to	sterilize	its	
operation rooms from microorganism growth. 
Disinfectant A has been used based on standard 
operating	 procedure	 for	 sanitizing	 the	 operating	
room. Based on the standard operating procedure, 
the operating room has been disinfected in 
three	 methods,	 i.e.	 daily,	 one	 day	 off	 and	 one	
time disinfecting. The examination for bacterial 
growth in the 20th	 and	 240th minute after using 
disinfectant A and B in operating room with 
central AC system resulted in negative result. 
The p value after using disinfectant A and B in 
operating room with central AC system was 1,000 
(p value > 0,05), which means that there was no 
significant	difference	in	using	disinfectant	A	and	
B n operating room with central AC system.

	 	In	 the	 standard	 operating	 procedures	 (SPO),	
disinfecting the operating room of Hospital 
X has conducted to prevent the occurrence of 
nosocomial infections. One time disinfecting and 
daily cleaning are more noticed. Daily cleaning 
is carried out every day, every time and after the 
surgery is carried out. This cleaning includes 
cleaning	floors,	instrument	tables,	operating	lamps	
and desks, and the surface of the operating tools 
used in the operating room using disinfectants. 
Daily cleaning is conducted at the beginning of 
morning shift and after performing operation. The 
examination shows that there was no bacterial 
growth of Staphylococcus Aureus, Staphylococcus 
Epidermidis and Bacillus Sp after the cleaning, 
and the disinfectant is able to eliminate any 
bacterial	growth	in	a	4-hour	observation.

  The presence of bacteria in the operating room is 
affected	by	the	level	of	air	pollution.	The	level	of	
air	pollution	is	influenced	by	several	factors	such	
as the rate of ventilation, the density of people in 
operating room and the level of activities of people 
occupying the room. Bacteria are exhaled in the 
form of sparks from the nose and mouth during 
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sneezing,	 coughing	 and	 even	 talking.	The	drops	
of	water	from	the	respiratory	tract	have	a	size	that	
varies from micrometers to millimeters. Small 
water	drops	in	size	of	micrometer	will	survive	in	
the	air	for	some	time,	but	large	sizes	will	soon	fall	
to	the	floor	and	/	or	the	surface	of	other	objects.	
Dust from this surface will occasionally be in the 
air during the activity in the room.14

  Commonly, the cause of nosocomial infections is 
autoinfection	(endogenous,	self-infection)	from	a	
bacterium that already exists in the human body 
and moves elsewhere in our body. The second 
cause is exogenous factor (cross infection) which 
is caused by the hospital environment, such 
as	 air	 in	 operating	 room	 and	 ward,	 non-sterile	
equipment,	 and	 hospital	 officers	 who	 lack	 of	
aseptic and antiseptic behavior.15 Diseases caused 
by hospital environment are mostly caused by 
microorganism that commonly found in human 
and normally safe for normal people.16 

  Disinfectant A has sodium hypochlorite as its main 
ingredients. The ingredients is easy to use and 
eliminates	gram-positive	bacteria	as	well	as	gram-
negative bacteria. Disinfectant A inhibits glucose 
oxidation in cells of microorganisms by inhibiting 
enzymes	 involved	 in	 carbohydrate	 metabolism3 
so	that	it	is	effective	to	eliminate	Staphylococcus 
Aureus and Staphylococcus Epidermidis for 20 
to	 240	 minutes	 after	 exposure	 to	 disinfectant.	
Because it is made from chlorine, disinfectant A 
can cause corrosion and is easily being inactive if 
exposed to certain organic compounds.3

	 	Different	 from	 disinfectant	 A,	 disinfectant	 B	 at	
its optimal level contains quaternary ammonium 
compounds that cause lysis in cells. At higher 
levels, the compound ignites denaturation of 
bacterial	 enzyme	 proteins.	 Cell	 membranes	 are	
useful as a selective barrier to solutes and hold 

insoluble substances. Some substances are actively 
transported through the membrane, so that their 
concentration in the cell is high. Substances that 
are concentrated on the cell surface will change 
their physical properties so that they eliminate 
and inhibit cell growth. The changes in membrane 
permeability of cells result in leakage of essential 
cell constituents which results in the death of cell.17

  A study conducted by Erlina (2013) on the 
Effectiveness	of	Quaternary	Ammonium	1%	and	
Phenol	 1%	 Disinfectant	 to	 Reduce	 the	 Number	
of Floor Germs in Ward of RSU Kardinah 
Tegal	City	suggests	 that	Quaternary	Ammonium	
1%	 disinfectant	 is	 more	 effective	 compared	 to	
Phenol	 1%	disinfectant.	Quaternary	Ammonium	
disinfectant deactivates cell parts that produce 
enzyme,	 unfolds	 important	 protein	 cells	 and	
interferes cell membrane.17 So, in this study, 
disinfectant	 B	 is	 not	 only	 effective	 to	 inhibit	
bacterial growth for Staphylococcus Aureus, and 
Staphylococcus Epidermidis	for	20	–	240	minutes	
after exposure, but also destroys cell membranes, 
unfolds	protein,	and	inhibit	enzyme.

	 	Quaternary	ammonium	is	less	toxic,	highly	soluble	
in water, stable in aqueous solution, colorless, 
and	 does	 not	 corrode	 metal	 tools.	 Quaternary	
ammonium	 derivatives	 such	 as	 benzalkonium	
chloride,	 benzetonium	 chloride,	 cetrimide,	
dequalinium chloride, and domifen bromide 
have	 bactericidal	 and	 bacteriostatic	 effects	 on	
gram-positive	and	gram-negative	bacteria,	fungi,	
and	 protozoa.	 However,	 this	 derivative	 is	 not	
active	 against	 spore-forming	 bacteria,	 such	 as	
Mycobacterim tuberculosis and viruses.2 The 
disadvantage	 of	 disinfectant	 B	 are	 ineffective	
towards	 soap,	 anionic	 and	 non-ionic	 surfactant,	
Ca and Mg ions, blood serum, food, and complex 
organic substances.4

 D. Analysis of Effectiveness of Disinfectant A and B in Operating Room using Split AC System

Table 7: Analysis of effectiveness of disinfectant A and B towards bacterial growth in operating room using 
split AC system

Type of Bacterial
Type of Disinfectant

Total
P valueA B

n % n % n %
Before

Staph. Aureus 3 33,3 3 33,3 6 33,3 0,317
Staph. Epidermidis 3 33,3 3 33,3 6 33,3 0,157
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Baccilus Sp 3 33,3 3 33,3 6 33,3 0,180
After 20th minute

Staph. Aureus 3 33,3 3 33,3 6 33,3 1,000
Staph. Epidermidis 3 33,3 3 33,3 6 33,3 1,000

Baccilus Sp 3 33,3 3 33,3 6 33,3 1,000
After 240th minute

Staph. Aureus 3 33,3 3 33,3 6 33,3 1,000
Staph. Epidermidis 3 33,3 3 33,3 6 33,3 1,000

Baccilus Sp 3 33,3 3 33,3 6 33,3 1,000

Split air conditioner has indoor and outdoor parts. 
The compressor in Split AC system is located in the 
outdoor part and it has a fan to reduce the heat in the 
condenser pipe. The indoor part consists of evaporator 
pipe and electric motor to rotate the blower and then 
remove the condensed air to the designated room so that 
the room becomes cold.

The examination before using disinfectant A 
in operating room using split AC system shows the 
number of Staphylococcus Epidermidis 8,33 CFU/cm2, 
Staphylococcus Aureus 7,33 CFU/cm2 and Bacillus 
Sp 4	 CFU/cm2. While before using disinfectant B in 
operating room using split AC system, the number of 
Staphylococcus Aureus was 6,33 CFU/cm2 in average, 
Staphylococcus Epidermidis 7,67 CFU/cm2 and Bacillus 
Sp 2,33 CFU/cm2. In both observed room, the number of 
bacteria before using disinfectant A and B exceeded the 
required number of bacteria in operating room, which 
was	established	at	0-5	CFU/cm2.

The statistical test in operating room using split 
AC system before using disinfectant A and B resulted 
in p value	>	0,05	meaning	that	there	was	no	significant	
difference	 in	 bacterial	 examination	 before	 using	
disinfectant in operating room using split AC system. 
The	condition	was	a	result	from	insignificant	temperature	
changes, which has no considerable changes to the 
number of germs. Russel stated that there are several 
physical and chemical factors contributing to the number 
of germs, namely temperature, acidity, and humidity.19

In addition, the number of bacteria in split AC 
bacteria	 is	 higher	 because	 the	 air	 filter	 filters	 only	
remove dust particles, while central AC is equipped with 
high	efficiency	particulate	filter	(HEPA	Filter).1

After the use of disinfectant A and B in operating room 
using split AC system, the bacterial examination resulted 
in negative. It means that after the exposure to disinfectant, 

in the 20th	and	240th minute, there was no bacterial growth 
in operating room. The value of p was 1,000 (p value > 
0,05),	meaning	that	there	was	no	significant	difference	in	
the	effectiveness	of	using	disinfectant	A	and	B	in	operating	
room using split AC system.

In the use of disinfectants, disinfectant B is more 
efficient	than	disinfectant	A.	Five	liters	of	disinfectant	B	
can be used for 200 times dilution at 25 ml in 5 liters of 
water. While 100 tablets of disinfectant A which can only 
be	used	for	25	times	dilution	every	4	tablets	in	5	liters	
of water. If the average frequency of surgery in hospital 
X	is	32,	and	the	room	cleansing	performed	during	post-
surgery in addition to routine cleaning, disinfectant B 
can be used for more than 2 months.

CONCLUSION

 1. The result of inspection in operating room 
indicates that there are three kinds of bacteria, 
namely Staphylococcus Aureus, Staphylococcus 
Epidermidis and Bacillus Sp.

	 2.	The	 result	 of	 analysis	 on	 effectiveness	 of	
disinfectant A and B on bacterial growth in the 
20th	 and	 240th minutes in operating room using 
central AC system shows that no bacterial growth 
was observed. 

	 3.	The	 result	 of	 analysis	 on	 effectiveness	 of	
disinfectant A and B on bacterial growth in the 
20th	 and	 240th minutes in operating room using 
split AC system shows that no bacterial growth 
was observed.
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ABSTRACT

Background: The result of Riskesdas (2013) showed that the prevalence of stunting in Indonesia had 
increased	from	35.6%	to	37.2%.	This	high	prevalence	is	not	only	related	to	health	problems	but	also	affected	
by	others	which	 indirectly	affecting	 such	as	household	 food	 security.	Low	 food	 security	will	 result	 in	 a	
low	quality	of	consumed	food	as	reflected	in	a	low	food	diversity	which	consumed	by	toddlers,	leading	to	
stunting. This	study	aims	to	analyze	the	risk	factors	for	stunting	in	toddlers	aged	24-59	months.

Method: This	is	an	observational	analytic	study	using	a	cross-sectional	design.	The	study	was	carried	out	
on	Sub-district	of	Bayat,	Klaten	Regency,	with	a	total	of	100	toddlers	aged	24-59	months	as	subjects	using	
simple	random	sampling.	The	data	then	analyzed	using	bivariate	analysis	(Chi-Square, Fisher Exact test) 
and multivariate analysis (Logistic Regression test).

Result: Bivariate	analysis	showed	that	there	was	a	relationship	between	birth	length	(p=0,050,	OR=2,533,	
95%	Cl:	1,084-5,919),	household	food	security	(p	=	0,00,	OR	=	6,160,95%	Cl:	2,497-15,197),	food	diversity	
(p	=	0.00,	OR	=	6.801,	95%	Cl:	2,146-21,558)	with	the	occurrences	of	stunting.	The	result	of	multivariate	
analysis	showed	that	there	was	a	relationship	between	household	food	security	(p	=	0,00,	OR	=	8,328,	95%	
Cl:	2,860-24,251)	and	food	diversity	with	the	occurrences	of	stunting	in	toddlers	(p	=	0,01,	OR	=	10,092,	
95%	Cl:	2,558-39,815).

Conclusion: The household food security and food diversity are the risk factors for stunting in toddlers aged 
24-59	months.
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INTRODUCTION

Stunting is a problem of nutrition in the world. 
There are 165 million toddlers worldwide who were 
short (stunting). Eighty percent of stunted children are 
spread	 across	 14	 countries	 in	 the	world	 and	 Indonesia	
is	 ranked	fifth	 in	 term	of	 number. 1 In Southeast Asia, 
only	 Laos	 (44%),	 Cambodia	 (41%),	 and	 Timor-Leste	
(58%) have a higher stunting prevalence compared to 

Indonesia . 2 The prevalence of stunting in Indonesia 
increased from 35.6% (in 2010) to 37.2% (in 2013). This 
demonstrates that approximately 8.9 million Indonesian 
children experience suboptimal growth or one in three 
children are stunted . 3

The	 results	 of	 Nutrition	 Status	Monitoring	 (PSG)	
Indonesia in 2017 showed that the prevalence of stunting 
among	toddlers	aged	24	-	59	months	(29.6%)	was	higher	
than	aged	0-23	months	(20.1%).4 This high prevalence 
is	not	only	related	to	health	problems	but	also	affected	
by	others	which	 indirectly	affecting	such	as	household	
food security. 

According to FAO (2003), household food security 
is a condition in which the households have physical, 
social, and economic access to the safe and nutritious food 
sufficient	enough	 to	meet	 the	nutritional	needs	so	 that	an	
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active, healthy life could occur.5 The risk for stunting is 
increased in infants with household food insecurity.6,7 

The results of the study conducted in Indonesia 
showed that the household food security may be used as 
a predictor of the occurrence of stunting in infants and 
obesity/overweight in mothers.8 

The food intake in household food insecurity is not 
diverse	in	which	affect	the	quality	of	food	for	toddlers.	
Non-diverse	 foods	 are	 associated	 with	 increased	 risk	
of stunting and other nutritional problems such as 
cardiovascular, dyslipidemia, metabolic syndrome 9–11. 
The results of the study in Kenya also showed that there 
was	a	significant	relationship	between	food	diversity	and	
stunting, the less various food consumed by toddlers, the 
greater the risk of being stunted. 12

Klaten regency is one of the regencies that included 
as 100 cities/regencies with stunting priority.13 Klaten 
Regency consists of 26 districts and Bayat is one of 
the	 sub-districts	 that	 have	 a	 high	 stunting	 prevalence	
of 21.07%. Based on this, the aim of this study is to 
analyze	the	risk	factors	for	stunting	in	toddlers	aged	24-
59 months.

METHOD

This	is	an	observational	analytic	study	using	a	cross-
sectional	 design.	 This	 study	 was	 carried	 out	 in	 Sub-
district of Bayat, Klaten Regency in April 2018. The 
study site was purposively chosen by considering that 
Sub-district	of	Bayat	had	a	high	prevalence	for	stunting.		
Three villages with a high prevalence of stunting (Wiro, 
Banyuripan, and Jarum) were chosen. The population in 
this	 study	were	 all	 toddlers	 aged	24	 -	 59	months.	The	
sample	size	was	calculated	by	using	Slovin	calculation	
formula. Total 100 children were obtained as the study 
subjects.

The sampling method used was simple random 
sampling.	The	toddlers	who	fulfill	the	inclusion	criteria	
were	 selected	 and	 then	 randomized.	 The	 inclusion	
criteria were the child must not in medical care at the 
time of the study, living with its own parents, living 
in	 Sub-district	 of	 Bayat,	 toddlers	 aged	 between	 24-59	
months, and having books of KIA (Kesehatan Ibu dan 
Anak/Maternal and Child Health) and KMS (Kartu 
Menuju Sehat/Health Improving Card).

The primary and secondary data were collected. 
Primary	data	were	obtained	from	interviews	and	direct	
measurements using questionnaires such as household 
income,mother education, household food security, 
food diversity, and height measurement data. Secondary 
data were collected from the literature study and data 
of toddlers in the primary health center and community 
clinic as well as birth weight and birth length data as 
seen from KIA and KMS book. Height measurement was 
performed using Microtoise with 0.1 cm of precision. 
The data were collected by the author and assisted by 
two people from DIII (associate degree) of nutrition 
and one bachelor of nutrition. Before the research is 
conducted, initial training was performed to reduce the 
level of measurement error.

Dependent variable in this study is nutritional status 
based on height for age. The nutritional status divided 
into	 two	 categories:	 normal	 if	 Height/Age	 z-score	 >	
-2.0	SD	and	stunting	 if	Height/Age	z-score	<	 -2	SD.14 
Independent variables were household income, mother 
education, gender, birth weight, birth length, household 
food security, and food diversity. Household income was 
obtained from the total expenditure for 1 month divided 
by	 the	 number	 of	 family	 members	 then	 classified	 as	
poor or not poor. The poverty line for Klaten Regency 
is Rp. 376.305/capita/month.15 Maternal education was 
divided	into	two:	low	(equal	to	or	lower	than	middle-high	
school) and high (equal to or higher than high school). 
Birth	weight	was	categorized	into	two:	low	birth	weight	
if	<	2500	grams	and	normal	if	≥	2.500	gram.	Birth	length	
was	grouped	into	two:	low	birth	weight	if	<	48	cm	and	
normal	if	≥	48	cm.	

Household food security was measured using the 
Household Adequacy Level of Energy. The adequacy 
level of energy has long been used as a gold standard to 
detect food insecurity. The energy consumption level of 
less than 70% implies the occurrence of food insecurity.16 
The household adequacy of energy was measured using 
the	household	24-hour	recall	method.	The	food	diversity	
was	measured	using	the	recall	method	for	2	x	24	hours,	
after which the data were entered on the DDS/Dietary 
Diversity Score questionnaire.17	 A	 score	 of	 0-5	 was	
categorized	as	non-diverse,	and	the	score	of	5	or	more	
was considered as diverse.18

Descriptive analysis was performed through the 
categorization	 of	 data	 to	 describe	 the	 distribution	 of	
variables by percentage. Bivariate analysis was used to 
determine the relationship between dependent variable 
and independent variable. In this study, the bivariate 



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         807      

analysis	 used	 was	 the	 chi-square	 test	 and	 the	 Fisher	
Exact	test	with	a	confidence	interval	of	95%.	The	logistic	
regression test was used for the multivariate analysis. 
It was used to explore the direction of the relationship 
and	 the	Odd	Ratio	 (OR).	The	 result	 of	 the	 chi-square	
test and Fisher Exact test between the dependent and 
independent variable with p < 0.25 were included in the 
logistic regression test.

RESULTS AND DISCUSSIONS
RESULTS

There	were	a	total	of	100	toddlers	aged	24-59	months	
in	this	study.	Based	on	table	1,	it	can	be	seen	that	fifty-
seven	percent	of	the	subjects	were	male	and	43%	were	
female.	Most	 subjects	 (86%)	 had	 birth	weight	 ≥	 2500	
grams	and	only	14%	of	subjects	had	birth	weight	<	2500	
grams. As many as 66% of subjects have a birth length of 
≥	48	cm	and	34%	of	<	48	cm.	Regarding	the	household	
income, 70% of the subjects came from wealthy families 
and 30% of subjects from poor families. Based on 
mother	 education,	 54%	of	 subjects	 have	mothers	with	
low	 education	 level.	 Sixty-five	 percent	 of	 the	 subjects	
came from secure household food and 35% came from 
insecure household food. Dietary Diversity Score 
(DDS)	 showed	 that	 71%	of	 subjects	 have	 non-diverse	
food	intake	and	only	29%	are	diverse.	Forty-one	present	
of subjects developed stunting while 59% of them had 
normal nutritional status.

Bivariate Analysis: Bivariate analysis is used to test 
whether	 there	 is	 a	 relationship	between	 the	2	variables;	
independent and dependent variable. The analysis used in 
this	 study	was	Chi-Square	and	Fisher	Exact	 test.	Based	
on table 2, it can be seen that the percentage of stunted 
male	toddlers	is	higher	compared	to	female	toddlers.	Chi-
square test showed that there was no relationship between 
gender	 and	 stunting	 occurrences.	 Percentage	 of	 stunted	
toddlers with birth weight < 2500 g and birth length < 
48	 cm	were	 64.3%	and	 55.9%,	 respectively.	The	 result	
of	the	chi-square	test	showed	that	there	was	a	correlation	
between	body	length	and	stunting	(p	=0,05).	In	this	study,	
stunting was not associated with birth weight.

Table 1: Characteristics of Toddlers

Characteristic of 
Toddlers Frequency Percentage 

(%)
Gender

Male 57 57
Female 43 43

Conted…

Birth Weight
< 2500 gram 14 14
≥	2500	gram 86 86

Birth Length
<	48	cm 34 34
≥	48	cm 66 66

Household Income
Poor 30 30

Not	Poor 70 70
Mother Education

Low 54 54
High 46 46

Household Food Security
Insecure 35 35
Secure 65 65

Food Diverse
Non-diverse 71 71

Diverse 29 29
Nutritional status

Normal 59 59
stunting 41 41

Regarding the household income, in this study, 50% 
of stunted toddlers came from poor households. Fifty 
percent of stunted toddlers have low educated mothers. 
The result of statistical test showed that there was no 
correlation between household income with stunting 
incidences in toddlers. Mother education was correlation 
with	stunting	(p=0,075).

Stunted toddlers in this study mostly came from 
insecure household food (68.6%) and 52.1% of them 
had	 a	 non-diverse	 intake.	The	 results	 of	 the	 statistical	
tests showed that there was a relationship between 
household food security and food diversity with stunting 
occurrences	in	toddlers	(p	=	0,00).

Multivariate Analysis: From	 the	 results	of	chi-square	
and Fisher Exact test, the variables that can be included 
in logistic regression analysis (p < 0.25) were birth 
weight, birth length, maternal education, household 
food security, and food diversity, while other variables 
removed from the logistic regression test. The result 
of logistic regression analysis showed that household 
food	 security	 and	 food	 diversity	 were	 significantly	
associated with stunting developmenwith each OR was 
8,328 and 10,092 with the direction of the relationship 
were proportional and become the risk factor for the 
development of stunting (Table  3).
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Table 2: The Relationship between the Characteristics of the Toddlers with Stunting

Characteristic of Toddlers
Stunting Normal

p value OR(Cl95%)
n % n %

Gender
Male 24 42,1 33 57,9

0,957 1,112	(0,497-2,491)
Female 17 39,5 26 60,5

Birth Weight
< 2500 gram 9 64,3 5 35,7

0,106 3,038	(0,936-9,860)
≥	2500	gram 32 37,2 54 62,8

Birth Length
<	48	cm 19 55,9 15 44,1

0,050* 2,533	(1,084-5,919)
≥	48	cm 22 33,3 44 66,7

Household Income
Poor 15 50 15 50

0,329 1,692	(0,713-4,017)
Not	poor 26 37,1 44 62,9

Mother Education
Low 27 50 27 50

0,075* 2,286	(1,003-5,211)
High 14 30,4 32 69,6

Household Food Security
Insecure 24 68,6 11 31,4

0,000** 6,160	(2,497-15.197)
Secure 17 26,2 48 73,8

Food Diversity
Non-diverse 37 52,1 34 47,9

0,000** 6,801	(2,146-21,558)
Diverse 4 13,8 25 86,2

*p	value	=	<	0,10		dan	**	p	value	=		<	0,05

Table 3: The Result of Logistic Regression Test of the Risk Factor in Toddlers Aged 24-59 Months

Variable B P OR
Confidence Interval

Lower Upper
Mother Education 0,868 0,089* 2,382 0,876 6,478

Household Food Security 2,120 0,000** 8,328 2,860 24,251
Food Diversity 2,312 0,001** 10,092 2,558 39,816

Constant -1,858 0,001 0,156

Note:	Due	to	OR	changes	of	more	than	10%,	the	birth	weight	and	the	birth	length	were	removed	from	the	final	model	
of logistic regression test using Backward Wald method

DISCUSSIONS

The Relationship between  The Characteristic of 
the Toddlers and The Occurrences of Stunting: The 
results	 of	 this	 study	 indicate	 that	 the	 41%	 of	 toddlers	
aged	24-59	months	are	 stunted.	According	 to	WHO,	a	
region	 is	 considered	 as	 suffering	 from	malnutrition	 if	

the prevalence of stunted toddlers is more than 20%. 19 
The high prevalence of stunting should be immediately 
addressed as it leads to decreased cognitive function, 
memory impairment, and poor academic performance, 
and would decrease their income and work productivity 
as an adult. All of this ultimately increase the poverty 
rate in Indonesia. 20
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Percentage	 of	 stunted	 male	 toddler	 aged	 24-59	
months	with	the	female	toddler	did	not	differ	with	42.1%	
and 39.5%, respectively. The statistical results showed 
that there was no relationship between gender with 
stunting occurrences. The statistical results showed that 
there was no relationship between gender with stunting 
occurrences. Although there was no relationship between 
the gender and the occurrences of stunting, there was a 
greater tendency to male in term of the risk of stunting. 
The results of the study conducted in Maluku and Central 
Africa showed that male toddlers had a greater risk of 
stunting compared to female.21,22 Male toddlers had a 
1.7 times greater risk for stunting when compared with 
female toddlers.22	Similar	finding	was	also	demonstrated	
by Aryastami et al., that male toddlers have 1.28 times 
greater risk for stunting, compared to female.23

Eating behavior and maternal hait during pregnancy 
will	affect	the	birth	weight	and	birth	length.	Mothers	who	
have a poor diet will give birth to babies with low birth 
weight	 and	 length.	 From	 this	 study,	 64.3%	 of	 stunted	
children had birth weight < 2500 gram. This is greater 
when compared with the stunted subject who have birth 
weight	 ≥	 2500	 grams.	 The	 statistical	 results	 showed	
that there was no correlation between birth weight 
and stunting development in infants. Birth weight was 
not a risk factor for stunting in toddlers. This could be 
attributed	to	the	effect	of	birth	length	occurred	in	the	first	
6 months of life, then gradually decreases until the age 
of	24	months.	Thus	if	the	baby	could	pursue	their	growth	
in	the	first	6-months	of	life,	there	is	a	high	probability	of	
achieving normal height.24 

Regarding the birth length, 55.9% of the stunted 
have	a	birth	 length	<	48	cm	and	while	33.3%	of	 them	
have	a	birth	length	of	≥	48	cm.	The	results	of	this	study	
indicated that there was a relationship between the birth 
length	 with	 the	 development	 of	 stunting	 (p	 ≤	 0,05).	
Toddlers	 born	 with	 <	 48	 cm	 body	 length	 have	 2,533	
times	risk	to	develop	stunting.	Similar	finding	was	also	
demonstrated by Trimukti et al.,  that toddlers born with 
<	48	cm	body	length	have	1.28	times	risk	for	stunting.25 

Socio-economic	 conditions	 such	 as	 household	
income and maternal education are indirect factors 
causing stunting in infants. The results of this study 
implicated that there was no relationship between 
household income with stunting development in infants. 
This could be explained due to national programs such 

as	 PKH,	BLT,	 raskin,	 and	 other	 similar	 programs	 that	
could	increase	the	food	security	for	the	children’s	need.	
The results of prior studies demonstrated that children 
from	 poor	 households	 had	 2.14	 times	 greater	 risk	 of	
stunting, compared to children from wealthier families.25 
In poor households, the provision of food intake was 
less nutritious, so that the children were more prone to 
growth failure, infectious diseases, and lack of access to 
health services.26,27

The level of maternal education is one important 
factor that closely related to the level of knowledge and 
awareness of health and nutrition of the toddlers. The 
higher the level of education, the better the knowledge 
of nutrition and mother who has good knowledge of 
nutrition will know how to process the food, how to 
arrange food menu, so that the nutrition will be more 
assured .28 The result of this study indicated that there 
was relationship between maternal education level with 
the	stunting	development	(p=0,075).	A	study	conducted	
in	Nairobi	showed	that	there	was	a	relationship	between	
the level of maternal education with the occurrence of 
stunting. Short toddlers were 29% higher in mothers with 
a lower level of education.28 According to Emamian et 
al.,	(2013)	maternal	education	improvement	is	one	effort	
among others to reduce the occurrence of stunting.29

Stunting development in toddlers is not only 
influenced	by	health-related	factors	but	also	influenced	
by household food security. In this study, the percentage 
of	 toddlers	 who	 suffered	 stunting	 in	 insecure	 and	
secure	 household	 food	 differs	 significantly	 by	 68.6%	
and	 26.6%,	 respectively.	 The	 chi-square	 test	 showed	
that there was a relationship between household food 
security	 and	 stunting	development	 in	 infants	 (p=0,00).	
The toddlers who come from insecure household foods 
have a greater risk of stunting if compared to secure 
household foods. In terms of diversity, the results of 
the	chi-square	test	showed	that	there	was	a	relationship	
between food diversity and the occurrence of stunting (p 
=	0.0).	The	more	diverse	the	food	intake,	the	smaller	the	
risk for stunting. Toddlers in this study had a low intake 
of	vegetables,	fruit,	meat,	and	fish.	The	previous	study	
conducted by Mahmudiono et al., (2017) showed that 
stunted toddlers who had a low intake of animal protein 
sources had a greater chance of stunting due to the lack 
of	 iron	 and	 zinc	 from	 animal	 protein	 sources	 which	
prevent the stunting in toddlers.30
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The Risk Factor for The Development of Stunting: 
Multivariate test results using logistic regression showed 
that household food security and food diversity were 
the most dominant risk factor of stunting development. 
Toddlers from insecure household food are at an 8.328 
times greater risk of stunting compared to toddlers from 
secure	household	food	(p	=	0.00,	OR	=	8,328,	95%	CI:	
2,860-24,251).	The	 results	 of	 this	 study	 are	 similar	 to	
which conducted by Mutisya et al., (2015) that the risk of 
stunting is increased by 12% in toddlers from household 
food insecurity.6 A household with food security has 
better quantity and quality of the food and this will 
affect	the	nutritional	needs	of	the	toddlers	in	which	the	
optimal nutrition is achieved. Toddlers who come from 
households with food security have good adequacy level 
of energy, unlike toddlers from food insecurity who have 
growth retardation due to lackness of food access, so 
that food serving is reduced to share with other family 
members..31 

Toddlers are considered to have less food access if 
the quality and quantity of the daily menu composition 
is incomplete as well as the dominant veggies as the 
side dish. The composition which is not nutritious, 
unbalanced, and not diverse in both quality and quantity 
could cause a delay in growth and malnutrition in 
toddlers.32 Food diversity is one of the most dominant 
risk	factors	for	stunting.	Toddlers	with	non-diverse	food	
intake had 10.092 times to experience stunting when 
compared	with	toddlers	with	various	dietary	intake	(p	=	
0.01,	OR	=	10.092,	95%	Cl:	2.558-39,815).	The	results	
of this study are similar to the study that the nutritional 
status	 of	 children	 aged	 12-36	 months	 was	 positively	
related to the diversity of dietary intake, and there is a 
difference	of	Z-score	of	1.6	between	 the	children	who	
consumed one type of food compared to the children 
who consumed eight types of food for seven days . 17

The results of this study are in accordance with 
the study conducted in Kenya which shown that 
the food diversity and food security may be used as 
proxy measures for stunting.12 The study conducted in 
Bangladesh,	 Nepal,	 Pakistan,	 Tanzania,	 and	 Uganda	
showed that the household food security was related to 
the nutritional status of the child. The household food 
security and DDS (Dietary Diversity Score) may be used 
as the proxy measures for the underlying nutritional 
status of children..33

CONCLUSIONS

From the above discussion, it could be concluded 
that household food security and food diversity are the 
most dominant risk factor of stunting development. 
Toddlers who come from insecure household food have 
an 8.328 times greater risk to develop stunting when 
compared with toddlers from secure household food. 
Regarding	 the	 food	 diversity,	 toddlers	 who	 have	 non-
diverse food intake has 10.092 times to develop stunting 
when compared with a diverse dietary intake. Based on 
these, it could be seen that the incidence of stunting in 
toddlers	is	not	only	influenced	by	health-related	factors	
but	also	influenced	by	other	non-health-related	such	as	
household food security. Therefore, there is a need for 
inter-sectoral	cooperation	from	the	different	government	
institution to prevent the occurrence of stunting.
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ABSTRACT

The incidence of antibiotic resistance was allegedly due to low public knowledge. This study aims to 
determine	the	influence	of	giving	information	and	its	factors	affecting	the	knowledge	level	of	antibiotics	
use in Kertosari village Temanggung Regency. This Experimental research was carried out by the design 
One	 group	 pretest-posttest.	 The	 instruments	 for	 the	 research	were	 questionnaire	 and	 leaflet	 adjusted	 to	
the guidance of pharmaceutical service for antibiotic therapy by the Indonesian Ministry of Health. Data 
analysis	used	was	Paired	T-Test	with	the	level	credibility	of	95%.	The	results	based	on	the	analysis	Paired	
T-Test	 showed	 that	before	getting	an	education,	 the	 respondents	had	moderate	knowledge	 (66.20%)	and	
after having up to 19.06%. Therefore, they had good knowledge (85.26%) with the sig value (p <0.05) it 
means	there	was	a	significant	achievement	of	important	knowledge	after	education	was	carried	out.	Based	
on	the	Chi-Square	analysis,	respondent’s	characteristics	 that	 influenced	the	improvement	of	respondents’	
knowledge	was	only	the	age	and	job	(p	<0.05).	It	means	there	was	a	significant	relationship	between	age	and	
job of respondents with the improvements of knowledge they had. The provision of drug information has 
an	effect	on	the	increasing	knowledge	of	antibiotic	use	where	age	and	job	are	the	most	influential	factors.
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INTRODUCTION

An antibiotic is a drug that helps to inhibit or kill 
the bacteria causes infection in humans. The use of 
antibiotics during the last decade also experienced 
a	 significant	 increase	 in	 all	 countries	 in	 the	 world,	
including Indonesia. The use of antibiotics for this felt 
very	 profitable	 when	 with	 the	 right	 and	 prescribing	
its	 precise	 because	 it	 can	 create	 an	 enormous	 effect	
conferring therapy[1-4]. The use of the antibiotic began 
uncontrolled and became irrational from year to year[5]. 
Consequences that will occur and the unavoidable use of 

an antibiotic that is irrational is the incidence of resistant 
microorganisms[6]. The problem occurs when the bacteria 
resistance to change into one or another of the things that 
cause	 a	 loss	 of	 effectiveness	 down	 or	 drugs,	 chemical	
compounds or other ingredients that are used to prevent 
or treat the infection.

In a study conducted by Togoobaatar et. Al (2010) 
shows that in the Americas, Asia and Europe there are 
22% up to 70% of the community who misunderstand 
the use of the correct antibiotic and often taking 
antibiotics	without	a	doctor’s	prescription[7]. The results 
of the research of Antimicrobial Resistant in Indonesia 
(AMRIN-Study)	in	2000-2005	at	2494	individuals	in	the	
community,	shows	that	43%	of	Escherichia	coli	resistant	
to many types of antibiotics, among others: ampicillin 
(34%),	cotrimoxazole		(29%)	and	chloramphenicol	(25%)
[8].  The behavior of the improper use of antibiotics by 
most	of	the	society	Indonesia,	i.e.,	as	a	rule,	don’t	spend	
appropriate antibiotics, excessive use of antibiotics, the 
use of antibiotics that are not needed and buy antibiotics 
without the use of prescription from a doctor [9-13].
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This research was conducted in Kertosari village, 
Temanggung,	Central	Java	with	the	purpose	to	find	out	
the knowledge society on the use of antibiotics. Also, 
to	 find	 out	 whether	 there	 are	 differences	 between	 the	
characteristics of the respondents against the increase in 
knowledge.

METHOD

This	 research	 was	 obtaining	 the	 certificate	 of	
Ethical	Clearance	of	Provincial	Hospital	Dr.	Moewardi	
– Faculty of Medicine  Universitas Sebelas Market and 
get licenses to research in the region of Temanggung. 
The	 research	 design	 used	 one	 group	 pretest-posttest	
using questionnaires. Sampling nonprobability with the 
purposive sampling on society in Kertosari Village and 
had	104	respondents.	This	research	uses	a	questionnaire	
that has been adapted to guide the use of the antibiotic 
therapy of Department of Health Republic of Indonesia 
2011 and tested the validity and reliability. This 
questionnaire contains 20 numbers that are divided 
into several points of discussion that is the meaning 
of antibiotic, usage instructions, resistant factors, 
undesirable	 effects	 and	 the	 way	 to	 save	 drugs.	 The	
data	obtained	processed	using	Statistical	Paired	T-Test	
and	Chi-Square	analysis	 to	know	the	characteristics	of	
respondents	 that	 influence	 the	 increase	 of	 knowledge	
that is presented in the form of graphs and tables.

The	questionnaire	amounted	to	20	items	first	tested	
the validity and the reliability. From the test results, it is 
known that the 20 items tested as valid and reliable. The 
questionnaire used was already adapted to guide the use 
of antibiotic therapy. Reliability test showed the value 
of Cronbach alpha of 0.931. These results indicate that 
the questions contained in the questionnaire assessed 
reliably as a tool to measure knowledge in the research.

RESULTS

Respondents	used	 in	 this	 research	as	much	as	104	
respondents. The respondents represent some areas in 
the Temanggung Regency. Distribution of respondents 

can be seen in table 1. Respondents were given the same 
treatment be given advance knowledge is measured with 
a given matter of pretest and then provided information 
about antibiotic, and after it was measured again with 
knowledge of given question posttest.

Table 1: Characteristics of Respondents

Variables Characteristic n %

Age (years)

26-35 10 9.62
36-45 27 25.96
46-55 45 43.27
56-65 22 21.15

Education

Primary 17 16.3
Middle School 14 13.5
High School 51 49

Colege 22 21.2

Employment

Civil servant 18 17.3
Self Employed 32 30.8
Unemployed/

housewife 54 51.9

The	 first	 test	 was	 done	 using	 the	 Kolmogorov	
Smirnov normality to know the spread of the data 
obtained are normal or not, and the results of the 
normality	of	data	obtained	p=	0.116	on	pretest	and	p=	
0.108 on the posttest, then inconclusive data is normally 
distributed (p > 0.05). 

The results of a pretest and posttest were tested 
with	 paired	 T-Test	 and	 the	 average	 value	 of	 the	
obtained answers of respondents who correctly before 
the extension was 66.20%, while the average value of 
the	 respondent’s	 right	 after	 the	 extension	was	 85.26%	
with experience increased knowledge of 19.06%.  The 
sign	value	obtained	of	p	=	0.00	 (<	0.005).	This	 it	 can	
be	 concluded	 that	 there	 is	 a	 meaningful	 difference	 in	
knowledge about the correct use of antibiotics before and 
after	 illumination.	 This	 level	 of	 knowledge	 difference	
can be interpreted as the results of the through media 
outreach	leaflets	and	continued	the	discussion	as	well	as	
the faqs to get optimal results. The results of increased 
the knowledge of the respondents can be seen in table 2.

Table 2: Measurement of Increased the Knowledge of the Respondents

Question
Percentage of correct answers (%) Percentage of The Increase

Pretest Posttest in Knowledge (%)
Knowledge of antibiotics 15.07 15.99 0.93
Instructions for drug use 11.89 17.89 6.01
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Conted…

Resistance Factors 13.32 15.73 2.41
Side	effects 12.75 16.13 3.38

How to store medicines 13.17 19.50 6.34
Percent	of	total	knowledge 66.2 85.26 19.06

The characteristics of the respondents are divided into several groups, age, education, and work. The results 
of the relationship between each of the characteristics of respondents and knowledge can be seen in table 3. The 
knowledge	here	is	divided	into	three	groups,	well,	enough	and	weak.	The	test	used	a	Chi-Square	test	with	IE	results	
P	Value	below	0.05	it	is	said	there	is	a	meaningful	difference	between	the	characteristics	of	the	respondents	against	
his knowledge after the giving of the information.

Table 3: Correlation Between Knowledge and Characteristic Respondent

Variables
Percentage of the knowledge level

P ValueGood Moderate Low
n % n % n %

Age (years)

26-35 3 2.88 7 6.73 0 0

0.00
36-45 23 22.11 4 3.85 0 0
46-55 37 35.58 8 7.69 0 0
56-65 10 9.62 12 11.54 0 0

Education

Primary 10 9.61 6 5.77 0 0

0.61
Middle School 11 10.58 4 3.85 0 0
High School 32 30.77 19 18.27 0 0

Colege 20 19.23 2 1.92 0 0

Employment
Civil servant 17 16.35 1 0.96 0 0

0.47Self Employed 21 20.19 11 10.58 0 0
Unemployed/housewife 35 33.65 19 18.27 0 0

DISCUSSION

The results of this study reveal that some people 
misunderstand the use of antibiotics[14-16]. This can be 
seen	 from	 the	 percentage	 of	 correct	 answers	 in	 filling	
out the questionnaire before being given information 
related to the correct use of antibiotics. After the 
given information can be seen increased knowledge of 
respondents by 19.06%.

Some of the people in our survey knew some 
important points regarding antibiotic use. Almost all 
of the people know what antibiotics are. The correct 
use	of	antibiotics	is	known	only	about	one-third	of	the	
population, as well as the way to keep a good and proper 
medicine. Therefore, after being given the percentage 
information, the correct answer increased quite high 
around 6%. According to studies that once people have 
been wrong in using antibiotics because they use them 

for some diseases that have the same symptoms as 
previous diseases [17].

The characteristics of respondents are grouped into 
age, education, and occupation of respondents. Age is 
one	of	the	factors	that	influence	one’s	knowledge.	Age	
can	affect	the	thinking,	capture,	and	memory	of	a	person.	
In the age before 55 years, a person is assumed to have 
the ability to capture and remember higher information 
along with age. The age of more than 55 years has started 
organ degeneration so that the ability of memory and its 
catch is decreasing. The previously studied mentioned 
that	 the	age	of	 respondents	significantly	 influences	 the	
increase of knowledge [18].

Education	 is	 also	 a	 factor	 that	 affects	 one’s	
knowledge.	A	 person’s	 mindset	 and	 understanding	 of	
information	 are	 influenced	 by	 his	 education.	 Higher	
education is expected to get more and more information, 
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and better understand and process information better. 
These results are in line with the theory, the average 
knowledge of respondents in the category of least 
enough	of	the	college	end-educated.	These	results	were	
not	 statistically	 proven	 after	 being	 tested	 using	 chi-
square	and	obtained	p-value	of	0.061	(>	0.05).	Several	
studies that are in the line include the Djuang study 
which states that there is no correlation between the 
level of education with the use of antibiotics[19]. Other 
studies are from Trepka et al. (1998) where low levels of 
education	affect	the	concept	of	antibiotic	use[20].

A	 person’s	 employment	 can	 also	 affect	 one’s	
knowledge.	 The	 environment	 around	 a	 person’s	
workplace	can	affect	his	or	her	social	life.	Environmental	
factors	 of	 work	 can	 affect	 the	 amount	 of	 exposure	 of	
information received by a person. Respondents who 
work generally interact with their colleagues. The 
process	 undertaken	 during	 work	 can	 affect	 a	 person’s	
mindset. Therefore this is by the results obtained where 
their	work	affects	their	knowledge	in	using	antibiotics.

CONCLUSION

The	results	showed	that	there	was	a	difference	in	the	
level of knowledge after the giving of the information with 
an increase in the average value of pretest and posttest 
conducted of 19.06% (p <0.05). Based on statistical 
analysis,	respondent’s	characteristics	that	influenced	the	
improvement	 of	 respondents’	 knowledge	was	 only	 the	
age	and	job	(p	<0.05).	It	means	there	was	a	significant	
relationship between age and job of respondents with the 
improvements of knowledge they had.
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by Hospital Health Promotion Officers with Degenerative 
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Checkup in Sultan Agung Islamic Hospital)

Besar Tirto Husodo

Department of Health Promotion and Behavior Science, Faculty of Public Health, Diponegoro University, 
Jl. Prof. Soedarto, Tembalang, Semarang City, Central Java, Indonesia

ABSTRACT

Persuasive	communication,	performed	by	the	Health	Promotion	Officers	of	Sultan	Agung	Islamic	Hospital	
Semarang	in	morning	dialogues,	aims	to	change	or	influence	one’s	beliefs,	behavior,	and	knowledge;	therefore,	
he	or	she	acts	according	to	the	communicator’s	hopes.	The	morning	dialogue	materials;	furthermore,	are	about	
degenerative	diseases	prevention.	This	research’s	purpose	is	to	describe	how	persuasive	communication	in	
morning	dialogues	performed	by	 the	hospital	health	promotion	officers	 can	 support	 changes	 in	patients’	
knowledge	 of	 degenerative	 diseases	 prevention.	 This	 research	 is	 a	 descriptive-analytical	 research	 with	
cross sectional study design. The research samples, collected from random sampling, were 96 patients 
conducting	checkup	after	hospitalized	in	Sultan	Agung	Islamic	Hospital.	The	Chi-Square	test	with	alpha	
0.05 was employed, and the result showed variables correlated to the knowledge of degenerative diseases 
prevention	 such	 as	 sex	 (P=0.005),	 education	 (P=0.025),	 credibility	 of	 the	 hospitals	 health	 promotion	
officers	(0.018),	message	packaging	in	persuasive	communication	(0.022),	time	spent	for	listening	morning	
dialogues	(P=0.025),	and	choosing	morning	time	to	conduct	dialogues	(0.018).	Meanwhile,	the	uncorrelated	
variables	are	age	(P=0.629)	and	occupation	(0.778).	The	persuasive	communication	helps	the	hospital	health	
promotion	officers	to	educate	patients	who	conduct	checkup	to	have	healthy	life	knowledge.	

Keywords: persuasive communication; hospital’s health promotion; checkup patients; degenerative diseases.

INTRODUCTION

Health	 promotion	 is	 one	 of	 important	 efforts	
in	 National	 Health	 System	 (abbreviated	 as	 SKN	 in	
Indonesian language). In the systems both established in 
2004	and	reestablished	in	2009,	it	is	mentioned	that	one	of	
the subsystems is the Society Empowerment Subsystem.1 
This	subsystem	is	an	arrangement	that	collect	all	efforts	
in health issues done by individuals, groups, and societies 
cohesively and collectively in order to achieve the 
maximum degree of healthy life. The purpose of this 
subsystem is to ensure that service, advocacy, and social 
monitoring related to health issues can be implemented 
effectively	 and	 efficiently	 by	 individuals,	 groups,	 and	
societies for supporting health development.1

Persuasive	 communication	 can	 be	 understood	 as	
a message conveying process from the communicator 
to the communicant for the purpose of ensuring 

the communicant to do or behave according to the 
communicator’s	expectation.	Persuasive	communication	
as	an	effort	to	promote	health	is	implemented	in	morning	
dialogues	performed	by	the	officers	of	Hospital	Health	
Promotion	 (PKRS	 in	 Indonesian).2 Hospital Health 
Promotion	 is	 activities	 closely	 related	 to	 all	 efforts	
to improve health. These activities aim to change the 
opinion of individuals or groups, so they can have 
healthier life2

The health promotion employed in Sultan Agung 
Islamic Hospital is in persuasive communication 
packaging, and the kinds of activities are direct counseling 
both inside hospital and outside hospital.5 Morning 
dialogue program is the message packaging, conducted 
by	 the	 hospital	 health	 promotion	 officers,	 who	 gives	
information about prevention of degenerative diseases. 
Therefore, this program is the mediator between the 
hospital and the society in order to give education and 
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counseling about the importance of preventive measures 
for a disease outbreak.

 Therefore, the formulation of this research is: 
“How persuasive communication in morning dialogues, 
performed	 by	 hospital	 health	 promotion	 officers,	
can	 support	 changes	 in	 patients’	 knowledge	 of	 the	
degenerative diseases prevention.”

RESEARCH METHODOLOGY

The type and design of the research: This research was 
a quantitative research with interview method and cross 
sectional approach.

The research subjects: The research subjects were 
the patients doing checkup in Sultan Agung Islamic 
Hospital. These subjects were collected using the 
random sampling technique in which 96 respondents 
were obtained.

RESULTS AND DISCUSSIONS

The	 result	 of	 the	 Chi-Square	 test	 with	 alpha	 0.05	
has described several variables in connection with the 
knowledge of degenerative diseases prevention. There 
are six variables that are correlated with the knowledge, 
and there are two variables which are not correlated.

Ages and Knowledge of Degenerative Diseases 
Prevention

Table 1: Cross table describing ages and knowledge 
of degenerative diseases prevention

Ages

Degenerative Disease 
Prevention Knowledge Totals

Good Bad
F % F % F %

Adults	(26-35	
years old) 37 74 13 26 50 100

Elders	(46-70	
years) 32 69.6 14 30.4 46 100

From the table 1, it can be seen that the knowledge of 
adult	respondents	is	better	(74%).	From	the	hypothesis	
testing	 using	 Chi	 Square	 test,	 p-value	 0.0629≥0.05,	
shows that H0 is accepted and it can be concluded that 
there is no correlation between ages and the knowledge 
of degenerative diseases prevention.

Sex and Knowledge of Degenerative Diseases Prevention

Table 2: The cross table describing sex and 
knowledge of degenerative diseases prevention

Sex

Degenerative Diseases 
Prevention Knowledge Totals

Good Bad
F % F % F %

Males 12 70.6 5 29.4 17 100
Females 57 72.2 22 27.8 79 100

Table 2 shows there are more female respondents 
who have knowledge of degenerative diseases prevention 
(72.2%).	Hypothesis	testing	with	Chi	Square	test,	p-value	
0.005 < 0.05, shows that Ha is accepted and Ho is rejected. 
Thus, the conclusion is that there is a correlation between 
respondents’	sex	and	respondents’	knowledge.

Education and Knowledge of Generative Diseases 
Prevention

Table 3: The cross table describing education level 
and knowledge of degenerative diseases prevention

Education Level

Knowledge of 
Degenerative 

Diseases Prevention
Totals

Good Bad
F % F % F %

Uneducated-
Elementary School 38 82.6 8 17.4 46 100

Junior High 
School-Higher	

Education
31 62 19 38 50 100

From table 3, it can be seen that uneducated and 
elementary school graduated respondents have more 
knowledge of degenerative diseases prevention (82.6%). 

Chi	Square	shows	p-value	=	0.025	<	0.05,	so	H0 is 
rejected,	hence	there	is	a	correlation	between	respondents’	
education level and knowledge of degenerative diseases 
prevention

Occupation and Knowledge of Generative Diseases 
Prevention

Table 4: The cross table describing occupation types 
and knowledge of degenerative diseases prevention

Occupation

Degenerative Diseases 
Prevention Knowledge Totals

Good Bad
F % F % F %

Non	formal 53 72.6 20 27.4 73 100
Formal 16 69.6 7 30.4 23 100
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Table	 4	 shows	 that	 respondents	 who	 have	 more	
knowledge of degenerative diseases prevention are the 
ones who work in informal sector (72.6%) compared to 
the ones who work in formal sectors (69.6%). The result 
of	 Chi	 Square	 hypothesis	 testing	 shows	 that	 p-value	
0.778	≥	0.05	(Ha	is	rejected	and	Ho	is	accepted),	and	the	
conclusion	is	there	is	no	correlation	between	respondent’s’	
jobs and generative diseases prevention knowledge.

Credibility of Hospital Health Promotion Officers in 
Morning Dialogues and Knowledge of Degenerative 
Diseases Prevention

Table 5: The cross table between credibility of hospital 
health promotion officers in morning dialogues and 

knowledge of degenerative diseases prevention

Officers’ 
Credibility

degenerative diseases 
prevention Knowledge Totals

Good Bad
F % F % F %

Credible 57 72.2 22 27.8 79 100
Not	Credible 12 70.6 5 29.4 17 100

The	officers’	credibility	in	morning	dialogues	gives	
respondents the positive knowledge about degenerative 
disease prevention (72.2%). The hypothesis testing which 
used	 Chi	 Square	 test	 between	 the	 officers’	 credibility	
variable and the knowledge of degenerative diseases 
prevention variable shows p-value 0.018 < 0.05 (Ha is 
accepted and Ho is rejected). Thus there is correlation 
between	 the	 officers’	 credibility	 and	 the	 respondent’s’	
knowledge of degenerative diseases prevention.

The communicator credibility of hospital health 
promotion	officers	through	morning	dialogues	in	imparting	
knowledge of degenerative diseases prevention3 mentions 
at least there are two source credibility components 
namely expertness and trustworthiness4.

Expertness: Expertness is the impression formed 
by communicants about the ability of the persuasion 
communication source related to topic discussed4. 

The	hospital	health	promotion	officers	have	enough	
skills to be a good campaign communicator because 
before doing campaign, they have received hospital 
health promotion training. Basically this training 
discusses strategies in hospital health promotion, 
persuasive communication, and public speaking.

Trustworthiness: Trustworthiness	is	the	communicants’	
impression about persuasive communication sources 
related to characters like honesty, sincerity, moral 
compass, fairness, courtesy, ethical knowledge, and 
credibility4. The process of conveying persuasive 
messages is done through morning dialogues done by 
hospital	health	promotion	officers.

The message packaging of persuasive communication 
in morning dialogues with knowledge of degenerative 
diseases prevention

Table 6: The cross table describing message packaging 
of persuasive communication in morning dialogues 
and knowledge of degenerative diseases prevention

Message 
packaging of 
persuasive 

communication 
in morning 
dialogues

Knowledge of 
degenerative diseases 

prevention Totals

Yes No

F % F % F %

Clear 55 72.4 21 27.6 76 100
Unclear 14 70 6 30 20 100

The message packaging of persuasive communication 
in morning dialogues makes respondents clearly 
understand the messages conveyed for knowledge of 
degenerative	diseases	prevention	(72.4%).

Based on hypothesis testing result with Chi Square 
test	on	the	two	variables,	it	shows	p-value	0.022	<	0.05	
which means Ha is accepted and Ho is rejected. Therefore, 
it can be concluded that there is correlation between the 
message packaging of persuasive communication and 
the knowledge of degenerative diseases prevention.

Verbal messages are all kinds of symbols that 
use one word or more. Language, in this context, is 
categorized	 as	 verbal	 communication.	 The	 verbal	
language is the main medium to express our thoughts, 
feelings, and intentions. Verbal communication uses 
words representing various individual reality aspects5. 
In persuasive communication, to give style to the 
messages is an important aspect because it can give more 
interesting “package” to the messages to be “consumed” 
An	effective	language	has	three	elements	namely	clarity,	
simplicity, and accuracy. A clear, simple, and accurate 
language can help persuaders to create impressions and 
to	influence	behaviors	and	knowledge	of	target	markets6.
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	 a.	Eisenberg	 Clarity	 (1984)	 explains	 that	 clarity	
emerges from the combination of source factors, 
messages, and communicants. To be clearly 
understood, common and concrete words 
are chosen, and language style is explained 
by giving clues 4. The process of delivering 
messages performed by the hospital health 
promotion	officers	focuses	on	language	use	when	
communicating with checkup patients, from 
different	 ages	 and	 characters,	 during	 morning	
dialogues at the waiting room. Firstly, information 
about the origin of degenerative diseases and how 
to implement the healthy life knowledge in order 
to	prevent	degenerative	diseases	are	given;	 such	
as having breakfast in the morning, consuming 
food containing balanced nutrition, consuming 
water daily, doing exercise, having enough time 
to get rest, cutting down fatty food consumption, 
and avoiding stress. 

 b. Straightforwardness refers to feeling, and it 
creates unforgettable moments. A straightforward 
language can help communicants to see, hear, 
touch, feel, and smell impressions and ideas 6. A 
straightforward language pattern can be improved 
by using metaphorical words and syntactical 
devices 4 Words that are easily remembered by 
communicants are chosen to create either positive 
or	negative	emotion	effects.	Persuasive	messages	
are then “packed” with invitation or persuasion, 
so they do not appear as coercive messages. 
The examples of these messages are “Ayoo, 
cegah penakit jantung dengan berolahraga dan 
hindari makanan berlemak”	 (“Let’s	 prevent	
cardiac arrest by doing exercise and avoiding 
fatty foods”), “saya rutin chek up untuk cegah 
penyakit degeneratif” (“I do routine checkup 
to prevent generative diseases”), “Ini Aksiku!!! 
Mana Aksimu?”	(“It’s	my	action!!!	Where’s	your	
action?).	 In	 addition,	 there	 are	 also	 statements	
containing persuasive messages that are delivered 
implicitly to discover facts related to the danger of 
degenerative diseases. 

 c. The language accuracy can create direct personal 
connection between individuals and target 
markets. Thus, to use language accurately, we 
must	 (1)	 avoid	 “bad-tasted	 words”,	 (2)	 use	
words according to their contexts, and (3) use 
straightforward words 4. In morning dialogues, 

the	chosen	words	are	not	the	patronizing	ones,	and	
the message delivery uses more polite and simple 
language like “Sebelum kesekolah, kekampus dan 
kekantor, yuuuk Sarapan” (“Want to go to school, 
campus,	 or	 office?	 Let’s	 have	 breakfast	 first”)	
Using common language makes the patients doing 
checkup feel more comfortable in the atmosphere 
of togetherness which eventually lead them 
to understand the knowledge of degenerative 
diseases prevention well.

Time Spent in Listening Morning Dialogues and 
Knowledge of Degenerative Diseases Prevention

Table 7: The cross table describing time spent in 
listening morning and knowledge of degenerative 

diseases prevention

Time Spent 
in Listening 

Morning 
Dialogues

Knowledge of 
Degenerative Diseases 

Prevention Totals

Good Bad
F % F % F %

Good 57 72.2 22 27.8 79 100
Bad 12 70.6 5 29.4 17 100

The respondents have good knowledge about 
degenerative diseases prevention (72.2%). From 
hypothesis testing result using Chi Square test on both 
variables,	 it	 shows	 that	 p-value	 0.025	 <	 0.05	 which	
means that Ha is accepted and Ho is rejected. Therefore, 
it can be concluded that there is correlation between time 
spent in listening morning dialogues and knowledge of 
degenerative diseases prevention.

Choosing Morning Time to Conduct Dialogues and 
Knowledge of Degenerative Diseases Prevention: The 
successful communication between patients and hospital 
health	 promotion	 officers	 in	 morning	 dialogues	 gives	
comfort and satisfaction for both sides. The ability of 
the	officers	to	communicate	persuasively	makes	patients	
feel comfortable and choose time to listen carefully the 
message;	 and	 furthermore,	 this	 following	 condition	 is	
due	to	the	way	the	officers	deliver	the	messages,	the	way	
these	 officers	 behave	 politely,	 the	way	 they	 give	 their	
attention, the way they listen the patients carefully, and 
the way they show empathy. For the purpose of giving 
accurate	 and	 well-structured	 information,	 a	 hospital	
health	 promotion	 officer	 needs	 to	 master	 persuasive	
communication skill to be able to communicate with 
patients.
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Table 8: The cross table describing choosing 
morning time to conduct dialogues and knowledge 

of degenerative diseases prevention

Choosing 
Morning Time 

to Conduct 
Dialogues

Knowledge of 
Degenerative Diseases 

Prevention Totals

Yes No
F % F % F %

Proper 56 73.7 20 26.3 76 100
Improper 13 65 7 35 20 100

The choosing morning time to conduct dialogues 
is considered appropriate by respondents (73.7%). The 
result of hypothesis testing that employed Chi Square 
test	on	the	two	variables	shows	p-value	0.018	≥	0.05.	It	
means that Ha is accepted and Ho is rejected showing 
that there is correlation between choosing morning time 
to conduct dialogues and knowledge of degenerative 
diseases prevention 

Choosing morning time to perform dialogues 
creates pleasant and conducive atmosphere that can give 
positive	effect	to	persuasive	communication	process	and	
knowledge of degenerative diseases prevention. 

CONCLUSION

Persuasive	 communication	 in	 morning	 dialogues	
is	useful	for	the	Hospital	Health	Promotion	Officers	in	
Sultan Agung Islamic Hospital, Semarang to educate 
patients doing checkup, so these patients can have 
knowledge about preventing degenerative diseases.
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ABSTRACT

Oral	Health	Program	for	School	Children	(UKGS	Program)	has	been	implemented	by	Community	Health	
Center	since	1951	but	the	result	isn’t	satisfied	yet.	National	research	on	Health	2013	has	found	that	the	dental	
caries	prevalence	among	children	in	Indonesia	has	increased	by	13,7%.	Due	to	this	condition,	Dental	Nurse	
Department	(JKG)	Poltekkes	Semarang	had	tried	to	implement	independent	UKGS	Program	in	a	school.

This	 study	 was	 quantitative	 descriptive	 with	 a	 cross-sectional	 approach.	 The	 population	 was	 from	 SD	
Padangsari	 01	handled	by	Padangsari	Community	Health	Center	 and	 -	 for	 further-	 called	 as	Dependent	
UKGS	Program	 and	SD	Antonius	 02	 handled	 by	 JKG	 and	 called	 as	 Independent	UKGS	Program.	The	
samples	were	46	students	which	were	8-12	years	old.	Each	school	was	observed	about	their	facilities	and	
UKGS services and the samples were reviewed about their caries status, oral hygiene,and saliva condition.
The	data	would	be	analyzed	statistically	and	presented	in	the	tabulation.

There	was	a	significant	difference	between	the	facilities	and	services	of	dependent	and	independent	UKGS	
Program	(p-value:	0.000).	In	the	independent	group,	there	was	no	poor	oral	hygiene	and	the	caries	status	
was	low	to	moderate	(91.30%-100%).	But	in	the	dependent	group,	there	was	no	good	oral	hygiene	and	the	
caries	status	was	low	to	high	(34.78%-43.48%).	The	saliva	condition	of	the	independent	group	was	better	
than on the dependent group.

The	 effect	 of	 implementation	 of	 independent	UKGS	Program	 handled	 by	 JKG	was	more	 satisfied	 than	
dependent	one	handled	by	Padangsari	Community	Health	Service.
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INTRODUCTION

UKGS	Program	has	been	implemented	in	Indonesia	
since	1951.	This	Program	is	handled	by	the	Community	
Health	 Centers	 (Puskesmas)	 in	 Indonesia	 to	 reduce	
the caries prevalence among school children. The 
programme consists of promotive, preventive, curative 
and referral activities. Unfortunately, the result of 
this	UKGS	 program	 is	 not	 satisfied	 yet.	According	 to	
National	Resesearch	(2013),	there	are	24.8%	of	children	

suffered	dental	health	problems	and	there	are	only	1.8	%	
who brush their teeth correctly1. The caries prevalence 
among school children has increased by 13.7%. Besides, 
there is also a decline in dental health manpower in 
Community Health Centers and Hospitals2.

Due to this condition, independent UKGS or UKGS 
on	 School-Based	 could	 become	 the	 solution.	 It	 was	
designed to improve access to dental care by reducing 
barriers for all children. Simple dental clinic handled by 
a dentist and a dental nurse from JKG has been built 
in UKS room of SD Antonius 02. Every semester, there 
was	 a	 report	 of	 this	 Program	 to	 JKG	 and	 Padangsari	
Community Health Center. The costs were covered 
by	 students’	 contributions.	 This	 independent	 UKGS	
Program	had	some	services	including	Dental	education,	
Oral screening, Fluoride application, Fissure sealant, 
milk dentition extraction and Referral for follow up 
dental treatment. This program might eliminate the 
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barriers to take dental treatments. School becomes a 
non-threatening	 environment	 for	 children	 so	 moving	
“dental	clinic”	to	school	could	influence	the	children	in	
fonding of dental health services.

This	 study	 wanted	 to	 know	 the	 differences	
between	 the	 UKGS	 Program	 of	 Community	 Health	
Center	 (dependent	 UKGS)	 and	 UKGS	 Program	 on	
School-Based	 (independent	 UKGS).	 SD	 Padangsari	
01 (control group/dependent UKGS) and SD Antonius 
02 (intervention group/independent UKGS) are 
schools	 under	 Padangsari	Community	Health	Center’s	
Jurisdiction. This independent UKGS might improve 
the goals of UKGS program on decreasing dental caries 
prevalences among children.

METHOD

This	 study	 was	 descriptive	 research	 with	 cross-
sectional	 approach.	 The	 population	 was	 46	 students	 of	
SD Santo Antonius 02 (intervention group/independent 
UKGS)	 and	SD	Padangsari	 01	 (control	 group/dependent	
UKGS). These two groups were observed about their 
UKGS facilities, services and the results of UKGS services.

Their facilities were observed by using checking 
list observation including manpower, dental instruments 
and material, environment, schedules of implementation 
of	UKGS	Program,	trained	teachers,	and	MoU	between	
school	and	Padangsari	Community	Health	Center

The services were observed by using checking 
list observation including training for UKS teachers 
and “little doctor”, Dental education, oral screening, 
preventive activities, emergency curative, dental 
treatments, and surface protection.

The result of services was observed by examining 
children’s	dental	health	clinically	including3:

	 a.	DMF-T,	DMF-S	index:		the	index	to	express	the	
caries problems of permanent teeth

	 b.	def-index:	the	index	to	express	the	caries	problems	
of milk dentition

	 c.	OHI-S	index:	the	index	to	express	the	oral	hygiene

	 d.	Plaque	index:	the	index	to	express	the	thin	layer	
covered teeth surfaces

 e. Saliva condition: expressed by quantity and 
viscosity of saliva

RESULTS AND DISCUSSIONS

Facilities of UKGS: The facilities of UKGS in SD 
Padangsari	01	–	the	control	group	–	were	not	adequate	
to	support	 the	UKGS	Program.	There	were	no	clinical	
equipments at a school to facilitate dental treatment. 
Students who needed emergency or simple dental 
treatment	 should	 go	 to	 the	 Padangsari	 Community	
Health Center. Besides, there were no routine schedules 
for	implementing	the	UKGS	Program.

Table 1: Frequent Distribution of Facilities and Services of UKGS in Intervention and Control Group

UKGS Program Mean ± SD Min Max Criteria P value 
UKGS Facilities

Independent 2,7	±	0,5 1 3 Adequate 0.000Dependent 1,5	±	0,6 1 3 Not	Adequate
UKGS Services

Independent 2,6	±	0,5 1 3 Good 0.000Dependent 1,6	±	0,5 1 2 Poor

Services of UKGS: The	services	of	UKGS	in	SD	Padangsari	(control	group)	were	only	implemented	8.3	–	66.7%	in	
a year but 60.6–100% in SD Antonius 02 (intervention group)

Table 2: Frequent Distribution of UKGS Services in Intervention and Control Group

Services
Independent UKGS Dependent UKGS

N (times/year) % N (times/year) %

1. Training of teacher and little doctor 2 100 1 50
2. Dental education 12 100 2 16.7
3. Mass	tooth-brushing 12 100 1 8.3
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4. Oral screening 3 100 2 66.7
5. Preventive	activities 12 100 -- --
6. Emergency curative 35 of 35 cases 100 -- --
7. Dental treatments 40	of	66	cases 60.6 -- --
8. Referral activities 26 0f 26 cases 100 -- --

Clinical Result

Oral Hygiene: The	condition	of	oral	hygiene	and	Plaque	on	SD	Antonius	02	(intervention	group)	is	good	to	moderate	
and there was no poor oral hygiene. On contrary, there was no good oral hygiene and plaque condition on SD 
Padangsari	01	(control	group).	The	oral	hygiene	was	in	line	with	dental	plaque.	The	existence	of	dental	plaque	could	
influence	the		Oral	Hygiene	index	(OHI-S).	There	was	also	a	significant	difference	between	two	groups	on	OHI-S	
and	Dental	Plaque	(p value 0.000).

Table 3: Frequent Distribution of Oral Hygiene Index and Plaque Index in Intervention and Control Group

UKGS Program N
Criteria

Min Max P valueGood Moderate Poor
Mean ± SD Mean ±  SD Mean ± SD

OHI-S

Independent 23
0,9 ± 0,3 1,8	±	0,4

0 0,3
2,8 0.000

34.78% 65.22%

Dependent 23 0 2,4	±	0,4 3,8	±	0,3 1,5 4,1
52.17% 47.83%

Plaque Indeks

Independent 23 1,1	±	0,5 2,1	±	0,3 0 0,3 2,5 0.000
52.17% 47.83%

Dependent 23 0 2,0	±	0,5 3,9	±	0,4 1,8 4,5
65.22% 34.78%

Caries Status: There	was	no	high	caries	of	permanent	and	milk	dentition		on	SD	Antonius	02	but	there	was	13.04%-
34.78%	high	caries	on	SD	Padangsari	01

Table 4: Frequent distribution of Caries Status in Intervention and Control Group

UKGS 
PROGRAM N

CRITERIA
P valueLow Moderate High

Mean ± SD Mean ± SD Mean ± SD
DMF-T

Independent 23
1,0	±	0,8

0 0
0.000

100%

Dependent 23
1,2	±	0,6 3,8	±	0,4 7,2	±	1,7
43.48% 17.39% 34.78%

def-t

Independent 23
0,4	±	0,7 3,5	±	0,7

0
0.044

8.70% 91.30%

Dependent 23
0,5	±	0,6 3,2	±	0,4 5,3	±	0,6
56.52% 21.74% 13.04%
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DMF-S

Independent 23
0,9	±	1,0

0 0
0.000

100%

Dependent 23
3,4	±	2,4 13,0	±	2,8

0
39.13% 26.09%

Saliva Condition: Quantity	saliva	in	normal	criteria	is	higher	in	SD	Antonius	02	(21.74%)	than	SD	Padangsari	01	
(17.39%).	The	salivary	viscosity	in	SD	Antonius	02	was	low	to	moderate	but	was	moderate	to	high	in	SD	Padangsari	01

Tabel 5: Frequent Distribution of Saliva Condition on Intervention and Control Group

UKGS 
PROGRAM N

SALIVARY QUANTITY

Min Max P valueVery low Low Normal

Mean ± SD Mean ± SD Mean ± SD

 Independent 23
3,2	±	0,3 4,1	±	0,2 5,3	±	0,5

3 6,5

0.005
34.78% 43.48% 21.74%

Dependent 23
2,5	±	0,8 4,0	±	0,0 5,0	±	0,0

1 5
47.83% 34.78% 17.39%

SALIVARY VISCOSITY

Low Moderate High

Mean ± SD Mean ± SD Mean ± SD

 Independent 23
1.5	±	0.5 1.4	±	0.5

0 3 6,5

0.005
47.83% 52.17%

Dependent 23 0
2.0	±	0,0 3.0	±	0,0

1 5
82.61% 17.39%

Independent	 UKGS	 or	 UKGS	 on	 School-based	
could give some advantages for students and parents. 
Parents	 would	 keep	 informed	 about	 their	 children’s	
dental	 problems	 or	 treatments	 and	 they	 didn’t	 have	
to	 provide	 their	 time	 to	 fulfill	 their	 children’s	 dental	
appointments. In addition, children were not afraid of 
getting dental treatments in school due to the familiar 
and	 non-threatening	 environment3. For schools, this 
program	offered	the	benefit	of	reducing	time	out	of	the	
classroom for each child who might otherwise take time 
during the day for a trip to the dentist. For Community 
Health Center, this program provided reports every 
semester so the data could be monitored and evaluated.

There	 was	 a	 significant	 difference	 between	 these	
two groups on facilities and services. The inadequacy 
of	facilities	could	influence	the	given	services	and	give	
a	bad	impact	on	the	customers’	satisfaction4.	Padangsari	
Community Health Center only have 1 dentist and 1 
dental	nurse	to	cover	the	UKGS	Program	in	11	schools	
under their jurisdiction. The lack of manpower had 
a	 significant	 influence	 on	 the	 quality	 of	 service5. This 
independent	 UKGS	 Program	 could	 help	 Community	
Health Center to reach the goals of UKGS. Independent 

UKGS could solve the problem or inadequacy of facilities 
by bringing the program to a school and focusing on it so 
it could give a better result at the end. 

Children with poor oral health and dental problems 
may be unable to concentrate and learn, complete school 
work and score well on tests6.	Poor	oral	health	has	been	
related to decreased school performance, poor social 
relationships and less success later in life7. There was 
significant	 difference	 between	 these	 two	 groups	 on	
caries status (p value	0.000	and	0.044).	The	caries	status	
of children in the intervention group was better than the 
control group. Oral screening three times a year or every 
four	months	 for	all	 students	could	find	out	and	 follow	
up new problems of their dental health. In addition, 
dental	 education	 and	 mass	 tooth-brushing	 activities	
could	 influence	 children’s	 mindset	 and	 behavior	 in	
maintaining their oral condition rightly.  Fluoride, a 
naturally occurring element, plays a critical role in the 
prevention	 of	 tooth	 decay.	 Topical	 fluorides,	 such	 as	
toothpaste,	 rinses	 and	 professionally	 applied	 fluoride	
treatments	 provide	 a	 complimentary	 benefit	 for	 the	
prevention of tooth decay8.
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There	 were	 significant	 differences	 on	 salivary	
quantity and viscosity. (p value 0.005). The condition 
of	 saliva	 (quantity	 and	 viscosity)	 could	 influence	 the	
existence	of	Dental	Plaque	which	has	an	important	role	
in	caries	formation.	Dental	Plaque	is	a	bacteria	thin	layer	
formed within minutes on the clean tooth surface9-10. In 
this study, the viscosity and quantity of saliva were in line 
with the growth of dental plaque. Salivary Viscosity and 
plaque index in the intervention group (low to moderate) 
was better than control one (moderate to high). When 
salivary viscosity increased, the water content would be 
decreased with an increased salivary thickness11. As a 
result,	the	cleansing	effect	of	the	saliva	to	remove	plaque	
and bacteria became low. This condition could increase 
the susceptibility to dental caries12.

CONCLUSION

Independent UKGS or UKGS on School-based 
could become a broad spectrum of programs, policies, 
activities, and services that take place in schools and 
their surrounding communities. This concept not only 
modified individual behavior but also enabled one to 
modify his/her environment. Besides, the result of this 
concept could decrease the caries status, maintain the 
oral hygiene and salivary viscosity. At last but not least, 
it could reach the UKGS goal to decrease children’s 
caries prevalences.

Conflict of Interest: The authors declare that there is 
no	conflict	of	interests.	No	funding	was	received	for	this	
study or it was nil. 

Ethical Clearance: The Ethical clearance was taken 
from	 the	 Ethic	 Committee	 of	 Health	 Polytechnic	 of	
Semarang-	Indonesia.

REFERENCES

 1. Indonesia Ministry of Health, Indonesia Basic 
Health Report (Riskesdas) 2013. Jakarta: Ministry 
of	Health	RI,	2014

 2. Ministry of Health Republic of Indonesia, 
Indonesia Health profile 2014, Jakarta: Ministry 
of	Health	RI	2015;	p.115-116

 3. Massachusetts Coalition for Oral Health, Reaching 
New	Heights	 in	Health	with	 School-Based	Oral	
Health	Programs,	2011)

	 4.	Jorge	 MA,	 Herga	 P,	 Ahmed	 A.	 Client	
satisfaction and quality of health care in rural 
Bangladesh.	Bulletin	of	the	WHO.	2001;79:512–
517. [PMC	free	article] [PubMed] 

 5. Tjiptono, Fandy dan G. Chandra. Service, Quality, 
& Satisfaction.	Penerbit	Andi.	Yogyakarta,	2005

 6. Holt K, Kraft K. Oral health and learning: 
When	 Children’s	 Oral	 Health	 Suffers,	 So	 Does	
Their Ability To Learn (2nd ed.). Washington, 
DC:	 National	 Maternal	 and	 Child	 Oral	 Health	
Resource	 Center;	 Available	 from:	 http://www.
mchoralhealth.org/pdfs/learningfactsheet.pdf., 
2003

	 7.	Blumenshine	SL,	Vann	Jr	WF,	Gizlice	Z,	Lee	JY.	
Children’s	school	performance:	impact	of	general	
and	oral	health.	J	Pub	Health	Dent.	Spring,	2008;	
68(2):82-7

 8. Association of State and Territorial Dental (Asttd), 
Best	 Practice	 Approach	 Report	 :Improving	
Children’s	 Oral	 Health	 through	 Coordinated	
School	Health	Programs.	Available	from:		http://
www.astdd.org/docs/BAPSchoolCSHP.pdf	,	2011

 9. Wilson M, Devine D. Medical implications of 
bio-films.	Cambridge	University	Press.,	2003	Vol. 
1, p. 173

	 10.	Jass	 J,	 Surman	 S,	 Walker	 J.	 Medical	 Biofilms,	
Detection,	 Prevention	 and	 Control.	Wiley,	 2003	
Vol. 2,	pp.	173-192

	 11.	Gopinath	 VK,	 Arzreanne	 AR.	 Saliva	 as	 a	
diagnostic tool for assessment of dental caries. 
Arch	Orofacial	Sciences,	2006;	1:57-59.	[IVSL]. 

	 12.	Zussman	 E,	 Yarin	 AL,	 Nagler	 RM.	 Age-	 and	
flow-dependency	of	salivary	viscoelasticity.	JDR;	
2007;	86 (3):281-285



Assessing Noise-Exposure and Daily Habits Can Cause 
Hearing Loss among Ladies Club at Nightclub

Kresna Febriyanto1, Sri Sunarti1, Ghozali1, Ferry Fadzlul Rahman1

1Department of Public Health, Faculty of Health Science and Pharmacy, Universitas Muhammadiyah 
Kalimantan Timur, Samarinda, Indonesia

ABSTRACT

The	majority	problem	in	the	workplace	is	about	occupational	noise-exposure.	Health	problem	caused	by	
noise	becomes	one	of	the	important	issues	that	must	be	observed.	Nightclub	owners	often	forgot	about	the	
health of their workers, especially hearing problem. The workers who works at nightclub are exposed to 
noise every time will putting their hearing at risk. The study aims to classify into levels of noise exposure, 
classify into levels of hearing loss, and assessing daily habits that can cause hearing loss. This research was 
cross-sectional	study,	where	62	ladies	club	were	participated.	As	for	the	measurement	in	this	study	was	used	
two methods such as: the tools (sound level meter for measuring intensity of noise exposure, audiometer 
for hearing problem), and questionnaires were assessed for daily habits. The mean of noise at nightclub 
was	107.22	dBA.	A	total	of	51	workers	(82.3%)	had	hearing	loss	(mostly	at	the	level	of	mild	45	workers,	
and 6 workers in the level of moderate), while 11 respondents (17.7%) did not experience any hearing loss 
(normal).	The	statistical	test	found	that	hobby	and	smoke	were	strongest	predictor	may	affect	to	hearing	loss	
(p value < 0.05). Intensity noise all of nightclub exceeds the threshold value where the workers are works 
more	than	4	hours	a	day.	There	are	no	management	at	nightclub	doing	regularly	inspections	the	worker’s	ear.	
Doing the job rotation system it was a good solution to prevent from hearing loss.
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INTRODUCTION

A major environmental problem in many countries 
is about noise. The loud sound may damage hearing 
instantly.	 Prolonged	 exposure	 to	 loud	 noise	 can	 lead	
to a gradual, but permanent of hearing loss1. A study 
conducted	by	World	Health	Organization	(WHO)	found	
that	approximately	16%	of	the	world’s	population	endures	
hearing loss caused by occupational exposure to noise2. 
High noise intensity and prolonged exposure can cause 
hearing loss. Hearing loss is a disease that damages and 
occurs in both ears can be devided into three types of 

levels such as mild, moderate, or severe3. The impact of 
hearing loss may be profound, with consequences for the 
social,	 functional,	 and	 psychological	 well-being	 of	 the	
person such as insecurity, guilt and anger, concentration 
problems,	less	confident,	and	also	feelings	of	humiliation4.

Genesis	 hearing	 loss	 causes	 DALY	 (Disability-
Adjusted Life Year) more than four million, received 
disability related to hearing loss. DALY number found 
that males larger than females. Regulations controlling 
noise exist but are rarely enforced. For an example, 
countries in Southeast Asia have regulations regarding 
to prevention from hearing loss, but unfortunately it 
lacks of implementation5.

Along	with	the	development	and	modernization	in	
the industrial sector, health problem caused by noise 
becomes one of the important issues that must be observed. 
The workers who works at the entertainment sector are 
also could harm to the both ears. Many overseas research 
indicates that musicians and discotheques workers were 
exposed to loud music constantly throughout the work 
shift and putting their hearing at risk. 6.
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According to Hendarmin (1990) who conducted an 
investigation on the level of danger caused by loud disco 
music	 (between	 100-110	 dBA)	 shows	 that	 loud	music	
can	damage	one’s	hearing	6. Duration of action permitted 
by the Indonesian government by the labor minister 
decision	No.	51/Men/1999	of	the	maximum	noise	limit	
in the workplace mentioned that if the noise level more 
than 100 dBA, then the worker should only work less 
than15	minutes.	But	in	reality	they	worked	more	than	4	
hours a day.

Exposure to high levels of music in the entertainment 
industry has long been an important concern to those 
interested in hearing conservation. Due to much longer 
exposures to loud music, it is reasonable to believe 
that the hearing of employees working in the music 
entertainment industry is at much greater risk. Therefore, 
hearing loss among employees working in the music 
entertainment industry is a more important concern that 
needs to be studied7. The study aims to classify into levels 
of noise exposure, classify into levels of hearing loss, and 
assessing daily habits that can cause hearing loss.

METHOD

A	 cross-sectional	 research	 was	 conducted	 among	
5	nightclub	 in	Tarakan,	North	Borneo,	 Indonesia.	This	
research used total sampling as a sampling technique. 
A total of 62 ladies club volunteered to take part in this 
research as study samples. This research mainly consists 
of two methods such as: the tools (sound level meter for 
measuring intensity of noise exposure, audiometer for 
hearing problem), and questionnaires were assessed for 
daily habits.

Sound Level Meter: This research used Sound Level 
Meter	 (SLM)	 type	 2	 840029.	 The	 SLM	 has	 been	
calibrated by Universitas Muhammadiyah Kalimantan 
Timur. The SLM recorded the noise expoure to establish 
a noise intensity each nightclub. Ln(noise	in	the	night)	=	
10	x	Log	1/8	(T5	(2	hours	the	first	time	range)	x	100,1 x L5 

(Noise	taken	on	23:00	as	a	represent	on	22.00-24.00)	+	T6	(3	hours	the	second	
time range,) x 100,1	x	L6	(Noise	taken	on	01:00	as	a	represent	on	24.00-03.00)	+	
T7 (3 hours the third time range) x 100,1 x L7 (Noise	taken	at	03:00	
as	a	represent	at	03.00-06.00)) dBA13.

Audiometer: For determine level the hearing of 
workers, the researcher used Audiometer type Oscilla 
SM930,	and	the	result	of	hearing	loss	was	classified	into:	
normal	(<24	dB)	mild	(>	25	to	40	dB),	moderate	(>	40	
to 55 dB) and severe (> 55 dB). The audiometric test 
was	 done	 after	 14	 hours	 of	 the	 last	 noise	 exposure	 to	
recovery from temporary threshold shift.

Questionnaire: The core question questionnaires were 
consisted	 by	 two	 parts	 as	 follow:	 socio-demographic	
(the	first	of	questionnaire	identified	personal	information	
of respondents including age the workers, educational 
background) and health habits (the behavior of health 
workers every day. In this case if they do exercise or no, 
smoking habit, alcohol consumption, and hobbies).

Data Analysis: Descriptive statistics was presented 
with frequency, percentage, mean, standard deviation 
for measure each variable. For inferential statistics, 
Chi-square	 test	 was	 done	 to	 find	 out	 the	 significant	
association between daily habits may cause hearing loss.

RESULTS AND DISCUSSIONS

Results

Demographic Characteristics:	 Socio-demographic	
characteristics of the respondents are shown in Table 1. 
The mean age of the respondents was 22.6 years old, 
with a minimum age of 19 years and maximum age of 28 
years.	Table	1	also	showed	that	total	of	45	respondents	
(72.6%) from 62 respondents had hobbies related to high 
sound. Smoking characteristics of the respondents can 
be seen from Table 1 as well. The mean (SD) number 
of	family	members	who	smoked	was	12.4	bars	per	day	
(7.51). Table 1 explained that 52 respondents (83.8%) 
consumed alcohol every day.

Table 1: Frequency Each Variable

Characteristics Level n = 62 Percentage (100%)

Age
Later	Adolescence	(17-25	years)	 57 91.9
Early	Adulthood	(26-35	years) 5 8.1

Mean: 22.6 SD: 2.18 Min: 19 Max: 28

Education
Secondary school 15 24.2

High school 47 75.8
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Hobbies Not	related	to	loud	sound 17 27.4
May cause hearing loss 45 72.6

Hobbies

Not	related	to	loud	sound 17 27.4
Attend live music concert 7 11.3

Diving 7 11.3
Listening to music through headphones or earphones 20 32.3

Play	music	at	studio 11 17.7

Smoke
Non	smoker 21 33.9

Smoker 41 66.1

Cigarette 
Consumption

Non	smoker 21 33.9
10-19	bars	per	day 8 12.9

20 bars per day or more 33 53.2
Mean: 12.4 SD: 7.51

Drinking Alcohol Non	drinker 5 8.1
Drinker 57 91.9

Alcohol 
Consumption

Non	drinker 5 8.1
Frequent drinker 5 8.1
Regular Drinker 52 83.8

Exercise Activities Physically	Active 8 12.9
Physically	Inactive 54 87.1

Time to do exercise
Regular Exercise 4 6.5

Occasional Exercise 4 6.5
No	Exercise 54 87.0

Noise Exposure Each Nightclub: After measurement and calculate of noise expoure (Ln=noise	in	the	night)	by	using	
formulas, the researcher found that nightclub 1 had the highest noise exposure (117.5 dBA), while the nightclub 5 
had the lowest noise exposure (101.5 dBA).

Table 2: Noise Exposure Among 5 Nightclubs

Nightclub Exposure level Total noise 
exposure levelT1 (23.00) T2 (01.00) T3 (03.00)

Nightclub	1 106.4	dBA 117.9 dBA 119.3 dBA 117.5 dBA
Nightclub	2 98.7 dBA 103.4	dBA 111.5 dBA 107.9 dBA
Nightclub	3 98.7 dBA 101.7 dBA 110.3 dBA 106.8 dBA
Nightclub	4 96.9 dBA 99.3 dBA 105.4	dBA 102.4	dBA
Nightclub	5 96.2 dBA 98.1 dBA 104.5	dBA 101.5 dBA

Hearing Loss: By using audiometer for calculation of hearing loss among 62 respondents, the researcher found that 
a total of 51 respondents (82.3%) had hearing loss, while 11 respondents (17.7%) did not experience any hearing loss 
(normal).	Total	51	respondents	who	indicated	experiencing	hearing	loss,	mostly	at	the	level	of	mild	(45	respondents),	
while 6 respondents at the level of moderate.

Table 3: Level of Hearing Loss Among Ladies Club

Category n = 62 Percentage (100%)
Normal 11 17.7

Mild 45 72.6
Moderate 6 9.7
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Association between Daily Habits and Hearing Loss: After using statistical analysis daily habit variables, found 
only	2	variables	(hobbies	related	to	high	noise,	and	daily	smoking	habits)	are	very	influential	on	the	occurrence	of	
hearing loss (p value <0.05). The result of analysis shows that respondents who have hobbies related to high noise 
can have 91.1% hearing loss, while respondents who have hobbies unrelated to high noise have a chance of hearing 
loss of 58.8%. Respondents who have a hobby can cause hearing loss 7.175 times greater than respondents who 
have a hobby unrelated to noise. For variable smoking habit, the respondents as a smoker had 90.2% chance of 
experiencing hearing loss compared with respondents who do not smoke (the chance of hearing loss is only 66.7%).

Table 4: Association between daily habits and hearing loss

Independent variables
Hearing Loss

Total OR p-value
No Yes

Hobbies
No	related	to	loud	sound 7	(41.2%) 10 (58.8%) 17 (100%)

7.175	CI	=	1.752	–	29.377 0.009*
May cause hearing loss 4	(8.9%) 41	(91.1%) 45	(100%)

Smoke
Non	smoker 7 (33.3%) 14	(66.7%) 21 (100%)

4.625	CI	=	1.171	–	18.270 0.021*
Smoker 4	(7.3%) 37 (90.2%) 41	(100%)

Alcohol
Non	drinker 1 (20%) 4	(80%) 5 (100%)

1.175	CI	=	0.118	–	11.663 0.890
Drinker 10 (17.5%) 47	(82.5%) 57 (100%)

Exercise
Physically	active 2 (25%) 6 (75%) 8 (100%)

1.667	CI	=	0.289	–	9.620 0. 936
Physically	inactive 9 (16.7%) 45	(83.3%) 54	(100%)

*=	p<0.05

DISCUSSION

The results showed that the intensity of noise 
among nightclub in Tarakan exceeds the threshold 
value determined by the Ministry of the Republic of 
Indonesia at 85 dB for 8 hours per day. The average 
noise at nightclub was 107 dBA. Hearing loss can be 
experienced by workers who are complaints related 
to noise exposure levels and frequencies based on the 
results of audiometric examination, found that as many 
as 51 workers have a hearing loss, while 11 workers 
did not experience hearing loss (normal). Hearing loss 
can be temporary or permanent. Temporary hearing 
loss	 results	 from	 short-term	 exposures	 to	 noise,	 with	
normal hearing returning after period of rest. Generally, 
prolonged exposure to high noise levels over a period 
of time gradually causes permanent damage8. An initial 
hearing	loss	may	be	temporary	first	and	develop	to	the	
permanent hearing loss.

The	intensity	of	the	noise	affecting	the	hearing	loss	
as research conducted by Gunderson in workers obtained 

music club workers working at nightclub, that has the 
highest noise sound have more symptoms of tinnitus 
after work and were more likely to perceive a hearing 
deficit	after	work10. The duration of noise exposure in a 
single	day	and	duration	work	at	nightclub	may	affects	the	
occurrence of hearing loss. Ladies club are works more 
than	4	hours	a	day	and	work	every	day.	Nancy	(2008)	on	
their	 research	 found	 that	 long-term	may	 have	 become	
desensitized	to	the	perception	of	hearing	loss	or	tinnitus	
after work or they may have experienced a permanent 
threshold shift in hearing9.

Hobbies were contributed to the hearing status of 
workers. Related noisy hobbies that noise exposure to 
workers certainly increase hearing loss. Meanwhile, a 
hobby related to the environment of high pressure such 
as diving, hobbies associated with exposure to high noisy 
e.g.	 shooting	with	firearms,	 racing	bike/car,	 listening	 to	
loud music and others can cause hearing loss6. The results 
showed	 that	 45	 (72.6%)	 respondents	 had	 a	 hobby	may	
cause hearing loss. Listening to music through earphone/
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headphone is a hobby type most favored by respondents 
(20 respondents), as many as 7 respondents liked the 
hobby of diving, 11 respondents liked the hobby of playing 
music in the studio, and only 7 respondent who liked like 
watching a concert event. If all this noise at nightclub 
reached an average of 107 dBA, then the favored hobbies 
workers are used earphones to listen the music, the ear 
for	hearing-impaired	workers	will	be	higher.	Frequency	
of listening to music has a close relation to the risky 
behaviors that can lead to hearing loss trigger.

Smoking is one of the common habits in all social 
levels	 including	workers.	Mizoue	et	 al.	 (2002)	 studied	
on	 4624	workers	 in	metal	 factory	 in	 Japan.	 Exposure	
to noise was proved by recorded data of the factory. A 
logical review was performed to determine the relation 
between smoking dose and hearing response. The 
results showed smoking can be an important factor in 
hearing loss in high frequencies11. The other research 
has	 been	 conducted	 by	 Mohammadi	 et	 al.	 in	 Yazd	
Sadooqi University (2010), studied on 622 workers of 
wagon	factory.	Periodical	audiometry	was	performed	in	
an	acoustic	room	for	all	of	them	after	at	least	14	hours	
passed from exposure to noise. Results have shown that 
risk of cochlea damage in smokers were 5 to 6 times 
more	than	in	non-smokers12.	Influency	blood	circulation	
system in cochlear organ caused by smoking is the cause 
of hearing loss in high frequency progressive and most 
often	occurs	in	old	age.	A	total	of	41	respondents	from	
62 workers at a nightclub were smoked. The study says 
that	the	average	worker	spends	as	much	as	smoking	12.4	
cigarettes a day.

CONCLUSIONS

Noise	is	unwanted	sound	produced	by	a	wide	variety	
such as DJ music through the loudspeaker. Measurement 
of noise intensity at nightclub was carried out by using the 
Sound	Level	Meter	for	3	times	and	starts	from	23:00	PM	
to 03:00 AM. The calculation results show average noise 
at nightclubs were 107 dBA, where the ladies club works 
from	22.00	PM	 to	 04.00	AM.	Significant	 hobbies	 such	
as diving, coming to live music concerts, play music at 
studio, diving, and listening to music using headphones/
earphones can cause hearing loss. In addition, smoking is 
also another factor that can cause hearing loss.

Special attention is required for the owner of the 
nightclub owner to pay more attention to the health of 

the	 workers’	 ears.	 The	 calculation	 of	 hearing	 power	
before starting work at nightclubs and thereafter needs to 
be	done	to	find	out	more	if	noise	can	cause	hearing	loss.	
Work rotation also needs to be done in order to restore 
the hearing of workers after exposure to noise. For the 
government,	also	need	to	socialize	and	campaign	about	
workers health especially ear health. Besides using SLM 
as a noise measurement, personal noise dosimeter is also 
needed to measure noise exposure level received by each 
workers when they are working.
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ABSTRACT

Mycobacterium	 tuberculosis	 infection	causes	 significant	morbidity	and	mortality	worldwide.	Among	 the	
risks	 for	 tuberculosis	 is	 diabetes,	which	 triples	 the	 risk	 of	 tuberculosis	 compared	 to	 non-diabetics.	One	
of	 the	 effective	 strategy	 to	 reduce	 the	 transmission,	 morbidity,	 and	 mortality	 of	 active	 disease	 among	
diabetic	patients	is	the	identification	of	latent	tuberculosis	infection	(LTBI).	This	study	aimed	to	determine	
the prevalence of LTBI and its associated risk factors among diabetic patients in urban health clinics. 
This	cross-sectional	study	was	conducted	at	 three	randomly	selected	urban	health	clinics	 in	Terengganu.	
Participants	 (n=362)	were	 administered	with	Tuberculin	 Skin	Test	 (TST)	 and	 interviewed	 to	 obtain	 the	
socio demographic and clinical data. Simple and multivariate logistic regression were applied to test for 
the	significant	associated	factors	of	LTBI.	The	prevalence	of	LTBI	among	diabetic	patients	was	5.8%.	This	
study revealed that the associated factors for LTBI were having higher glycated haemoglobin (HBA1c) 
(p=0.016,	OR=14.23),	smoking	(p=0.046,	OR=3.78),	asthma	(p=0.049,	OR=5.79)	and	history	of	TB	contact	
(p=	<0.001,	OR=6.92).	Active	screening,	infection	control	measures	and	glucose	controls	are	recommended	
in reducing the risk of LTBI and reactivation of LTBI.
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INTRODUCTION

Tuberculosis (TB) in adult is an important public 
health	 problem	with	 over	 8.6	million	 people	 suffering	
TB infection and as many as 1.3 million deaths from TB 
annually [1]. Despite this tremendous global burden, case 
detection	rate	in	Malaysia	continues	to	be	low;	from	93	
TB	cases	per	100	000	people	in	year	2014	reduce	to	89	
TB cases per 100 000 in year 2016 [2].

Exposure to mycobacterium tuberculosis (MTB) 
complex	 causes	 significant	 morbidity	 and	 mortality	
worldwide. Latent tuberculosis infection (LTBI) is a 
condition	when	MTB	 complex	 unreactive	 state;	MTB	
may alive in body but no symptoms of TB with normal 

chest radiograph [3,	4]. MTB will adherence to a distinct 
cell	 wall	 as	 a	 bacteria’s	 survival	 and	 these	 cell	 wall	
consist of mycolic acid ( a fatty acid) that give a strong 
lipid barrier to the MTB [5].	Nevertheless,	some	studies	
revealed	only	5-10%	people	who	are	infected	with	LTBI	
will develop into active TB [4,	6,	7].

At the same time, diabetes mellitus (DM) 
prevalence is soaring globally, fuelled by obesity, 
changing patterns of diet, physical activity and aging 
population and thus DM was dramatically increase. 
Worldwide,	 about	 422	million	person	 suffering	DM	 [8] 
and this immunocompromised state triples the risk of 
TB;	and	conversion	rate	to	active	TB	is	higher	and	faster	
[7, 9, 10]. Therefore, early screening and intervention of 
LTBI	among	diabetic	patients	can	early	recognize	LTBI	
and thus may help control the progression of LTBI into 
active TB and improve the outcome.

A	study	on	 influence	of	diabetes	mellitus	 and	 risk	
factors in activating latent TB infection in Malaysia 
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concluded that there is a need to improve the screening 
of latent TB amongst patients with risk factor by early 
intervention through tuberculin skin test (TST) or 
interferon gamma releasing assay (IGRA) amongst high 
risk patients such as diabetes mellitus [11]. This would 
help to cultivate positive attitude, formulate a more 
economical screening strategies and better preventive 
practices among diabetes patients to reduce latent 
tuberculosis infection in the country.

The objective of this study is to determine the 
prevalence of LTBI among diabetic patients at a 
community level and to evaluate the association between 
associated factors and LTBI status. The outcome of this 
study could provide an insight on the prevalence and 
its risk factor of latent tuberculosis infection among 
diabetes patient in Terengganu.

METHOD

This	 cross-sectional	 study	 was	 conducted	 from	
July 2017 to March 2018. The target population for 
this study was diabetic patients attending urban health 
clinics.	Urban	clinics	were	defined	as	clinic	in	area	that	
are located 35 km from the main city. Simple random 
sampling was applied to choose the health clinics 
where	 three	 out	 of	five	health	 clinics	 in	 urban	 area	 of	
Terengganu	 were	 chosen.	 Sample	 size	 was	 calculated	
using	PS	software	where	minimum	of	315	samples	were	
needed. Systematic random sampling with 1:1 ratio was 
then applied to choose samples among diabetic patients 
who attended the clinics during the study period.

All diabetic patients participated in this study on a 
voluntary	basis	and	 fulfilled	 the	 inclusion	criteria.	The	
inclusion	criteria	were:	age	≥	18	years,	having	diabetes	
mellitus diagnosed at least 12 months and with no mental 
health problems (Fig. 1).

DATA COLLECTION

After signing the consent form, participants 
completed	 an	 interviewer-administered	 questionnaires	
covering	 socio-demographic	 characteristic,	 includes	
of history contact with TB patients, smoking status, 
occupational, environmental and others comorbidities 
such as hypertension, hyperlipidaemia, asthma, chronic 
obstructive pulmonary disease, systematic lupus 
erythematosus, and rheumatoid arthritis. Clinical data 
was obtained by looking up the medical records. 

Diagnosis of LTBI: To diagnose LTBI, diabetic 
patients were tested with tuberculin by trained nurses. 
The standard tuberculin test (TST) consists of an 
intracutaneous injection of 0.1 ml (5 tuberculin units) of 
purified	protein	derivative	(PPD)	into	the	volar	forearm.	
The	reaction	was	read	48	to	72	hours	after	injection.	The	
size	 of	 the	 reaction	 was	 determined	 by	 measuring	 the	
diameter of induration in millimetres (mm). The indurated 
area refers to the raised region, not the surrounding 
erythema. The “pen technique” was used to distinguish 
the indurated area from the surrounding erythema. To 
employ this technique, a line was lightly drawn with a 
pen	in	the	horizontal	and	vertical	planes	until	the	edge	of	
the	induration	was	reached.	To	determine	the	size	of	the	
reaction, the induration was measured transversely to the 
long axis of the long axis of the forearm from the most 
medical point [12]. The raised or indurated area (center) 
was measured and not the area of the erythema (indicated 
by	the	perpendicular	lines).	A	TST	reaction	≥	10	mm	of	
the induration was considered positive [13]. All participants 
underwent a chest radiograph, which was independently 
read by expert respiratory physician and family medicine 
specialist in each clinic to exclude active TB.

Statistical Analysis: Data was entered and analysed 
using	 computerized	 software	 statistical	 package	 SPSS	
version 22, with p values <0.05 regarded as statistically 
significant.	Descriptive	statistic	such	as	percentage,	mean	
and standard deviation for each variable was calculated 
to describe frequencies and percentage for categorical 
variables while mean and standard deviation was presented 
for numerical variables. To determine associated factors of 
TST positivity, a multivariable logistic regression model 
was then constructed to adjust for occupation, monthly 
income, smoking status, history of TB contact, and any 
other	variable	that	reached	a	p-	value	of	less	than	0.25	in	
the univariable analysis.

RESULTS AND DISCUSSIONS

Socio-demographic participants: Figure 1 described 
the sampling for the study. A total of 362 diabetic 
patients were tested. Mean age of the participants was 
59,	majority	(86%)	were	≥	50	years	(Table	1).	Majority	
were	female	(64.1%),	and	married	(86.2%),	42.9%	were	
secondary	level	of	education,	and	majority	(54.7%)	were	
unemployed.	Self-report	of	smoking	(6.9%)	and	history	
of TB contact (12.2%) was relatively low. Majority 
of the participants (76.2%) were obese, 76.2% had 
hypertension, 85.7% had hyperlipidaemia while only 
4.5%	had	asthma	and	2.2%	had	rheumatoid	arthritis.
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Fig. 1: The enrolment process of diabetic patients in the study

Table 1: Characteristic of Non-diabetic related factors with positive and negative TST results (n = 362)

Variables TST Negative
n (row %)

TST Positive
n (row %)

Total
n (column %) Mean (SD)

Age
< 50 Years Old 49	(14.4) 3	(14.3) 52	(14.4)

59.21 (9.01)
≥	50	Years	Old 292 (85.6) 18 (85.7) 310 (85.6)

Gender
Male 121 (35.5) 9	(42.9) 130 (35.9)

Female 220	(64.5) 12 (57.1) 232	(64.1)
Ethnicity

Malay 340	(99.7) 21 (100.0) 361 (99.7)
Chinese 1 (0.3) - 1 (0.3)

Marital Status
Single 8 (2.3) - 8 (2.2)

Married 294	(86.2) 18 (85.7) 312 (86.2)
Divorced 8 (2.3) 2 (9.5) 10 (2.8)
Widowed 31 (9.1) 1	(4.8) 32 (8.8)
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Highest educational level
No	Formal	Education 28 (8.2) 1	(4.8) 29 (8)

Primary	 133 (39.0) 5 (23.8) 138 (38.1)
Secondary 145	(42.5) 9	(42.9) 154	(4.25)

Diploma Degree 32	(9.4) 6 (28.6) 38 (10.5)
Master	PhD 3 (0.9) - 3 (0.8)

Household Monthly Income (RM)
<3000 275 (80.6) 17 (81.0) 292 (80.7)

1976.27	(3179.4)
≥3000 66	(19.4) 4	(19.0) 70 (19.3)

Occupation
Not	Working 192 (56.3) 6 (28.6) 198	(54.7)

Healthcare Worker 29 (8.5) 7 (33.3) 36 (9.9)
Non-Healthcare	Worker	 120 (35.2) 8 (38.1) 128	(35.4)

Smoking Status
No 320 (93.8) 17 (81.0) 337 (93.1)
Yes 21 (6.2) 4	(19.0) 25 (6.9)

History Contact with TB patient
No 306 (89.7) 12 (57.1) 318 (87.8)
Yes 35 (10.3) 9	(42.9) 44	(12.2)

Obesity
No 98 (28.7) 25 (23.8) 103 (28.5)
Yes 243	(71.3) 16 (76.2) 259 (71.5)

Hypertension
No 81 (23.8) 4	(19.0) 85 (23.5)
Yes 260 (76.2) 17 (81.0) 277 (76.5)

Hyperlipidemia
No 80 (23.5) 3	(14.3) 83 (22.9)
Yes 261 (76.5) 18 (85.7) 279 (77.1)

Bronchial Asthma
No 334	(97.9) 19 (90.5) 353 (97.5)
Yes 7 (2.1) 2 (9.5) 9 (2.5)

Rheumatoid Arthritis
No 333 (97.7) 21 (100.0) 354	(97.8)
Yes 8 (2.3) - 8 (2.2)

Abbreviations: TST, Tuberculin Skin Test

Table 2: Characteristic of Diabetic related factors with positive and negative TST results (n = 362)

Variables TST Negative
n (row %)

TST Positive 
n (row %)

Total 
n (column %) Mean (SD)

Duration of Diabetes in Years
<10 years 250 (73.3) 14	(66.7) 264	(72.9)

7.26 (5.28)
≥10	Years 91 (26.7) 7 (33.3) 98 (27.1)
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Conted…

Types of Medication
Diabetic Oral Medication 203 (59.5) 15	(71.4) 218 (60.2)

Insulin Therapy 22 (6.5) - 22 (6.1)
Both 116	(34.0) 6 (28.6) 122 (33.7)

HbA1c Levels for the last 1 year
< 6.5% 94	(27.6) 1	(4.8) 95 (26.2)

8.28 (2.20)
≥	6.5% 247	(72.4) 20 (95.2) 267 (73.8)

Microvascular complications:
Retinopathy

No 243	(71.3) 17 (81.0) 260 (71.8)
Yes 98 (28.7) 4	(19.0) 102 (28.2)

Neuropathy
No 224	(65.7) 11	(52.4) 235	(64.9)
Yes 117	(34.3) 10	(47.6) 127 (35.1)

Nephropathy
No 207 (60.7) 18 (85.7) 225 (62.2)
Yes 134	(39.3) 3	(14.3) 137 (37.8)

Macrovascular complications:
Coronary Heart Disease

No 324	(95.0) 19 (90.5) 343	(94.8)
Yes 17 (5.0) 2 (9.5) 19 (5.2)

Stroke
No 332	(97.4) 20 (95.2) 352 (97.2)
Yes 9 (2.6) 1	(4.8) 10 (2.8)

Peripheral	Vascular	Disease
No 329 (96.5) 21 (100.0) 350 (96.7)
Yes 12 (3.5) - 12 (3.3)

Abbreviations:	TST,	Tuberculin	Skin	Test;	HbA1c.	Glycated	Hemoglobin	

Table 3: Associated factors of Latent Tuberculosis Infection (LTBI) by simple and multiple logistic regression models

Variable
Simple Logistic Regression Multiple Logistic Regression

b Crude OR (95% 
CI) p b Adjusted OR (95% CI) p

HbA1C 2.03 7.61 (1.01, 57.51) 0.049 2.66 14.03	(1.63,	213.99) 0.016
Smoking Status 1.27 3.59	(2.31,	74.54) 0.033 1.33 3.78 (1.02, 13.98) 0.046

History of TB Contact 1.88 6.56 (3.07, 69.60) <0.001 1.94 6.92 (2.56, 18.78) <0.001
Asthma 1.61 5.02 (0.05. 1.18) 0.053 1.76 5.79 (0.02, 1.39) 0.049

a Forward LR Multiple Logistic Regression model was applied

Multicollinearity and interaction term were checked and not found

Classification	table	(overall	correctly	classified	percentage=	94.2%,	which	is	>70%)	and	area	under	ROC	curve	
(98.6%)	were	applied	to	check	the	model	fitness.
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Diabetes Profile: Overall, 72.9% of the 362 participants 
with	 TST	 result	 were	 ≥	 10	 years	 of	 having	 diabetes	
and 60.2% were taking diabetic oral medication. 
For microvascular complications, only 28.2 % were 
retinopathy,	35.1	%	were	neuropathy	and	14.3	%	were	
nephropathy. Then, for macrovascular complications, 
only 5.2% were coronary heart disease, 2.8% were stroke 
and 3.3 % were peripheral vascular disease (Table 2).

Prevalence of LTBI: The prevalence of LTBI in diabetic 
patients was only 5.8% (Fig. 2).

Fig. 2: Prevalence of LTBI among Diabetic Patients 
(n = 133)

Factors associated with LTBI: In univariable analysis, 
smoking status, history of TB contact and HbA1C level 
had	significant	association	with	TST	positivity.

Multivariable logistic regression showed the smoking 
status, history of TB contact, HbA1C level and presence of 
asthma were independently associated with a diagnosis of 
LTBI (Table 3). Those actively smoking had a 3.78 higher 
odds for LTBI, while those with history of TB contact had 
6.92 higher odds for LTBI and asthma patients had 5.79 
times higher odds. The highest odds to have LTBI were 
the	patients	with	HbA1C	≥	6.5%	where	they	were	at	14.23	
times higher odds to have LTBI.

In this study, the prevalence of LTBI among diabetic 
patients was only 5.8% (21/362). The result indicated that 
the tendency for diabetic patients in urban health clinics 
to have LTBI is low. This is in contrast to the to higher 
prevalence	in	the	study	by	Swarna	Nantha	et al. [14] which 
found 28.5% diabetic patients to have positive TST.

It is found in this study that diabetic patients who 
were active smokers, asthmatics and those with history of 

TB contact had high risk to get LTBI than other diabetic 
patients. In our study, being an active smoker was 
significantly	associated	with	LTBI	(p=0.046)	where	they	
were 3.78 times at higher odds to have LTBI compared 
to	 non-smokers.	 This	 is	 in	 agreement	with	 the	 results	
of previous studies which stated that smoking cause 
disturbed cilia function thus increased susceptibility to 
LTBI [10]. Many studies have proved that smokers were 
at increased risk of developing LTBI and increasing the 
reactivation of LTBI into active TB [15].	The	new	finding	
of association of LTBI with asthmatics need to further 
evaluation as it is yet clear of its cause.

Usually, healthcare workers especially those who 
handle a diagnostic test of active TB patients have higher 
risk	to	have	LTBI	as	compared	to	non-healthcare	workers	
(HCWs) [20, 21].	A	 study	 of	Nasehi	 et. al in Iran found 
24.38%	(95%	CI,	21.31	to	27.74)	the	prevalence	of	LTBI	
among	 HCWs	 act	 as	 TB	 laboratory	 staff,	 higher	 than	
other	HCWs	such	as	administrative	staff,	financial	staff	
and	service	personnel	(14.82%,	95%	CI,	11.31	to	19.20)	
[22]. It was also found that longer length of employment as 
HCWs also increase the risk of LTBI [23]. In our study, a 
higher proportion of healthcare workers developed LTBI 
compared to those who were not healthcare workers 
(Table	 2).	 However,	 this	 was	 statistically	 insignificant	
(p=0.148).	This	unexpected	but	welcoming	finding	may	
be the fruit of careful application of personal protective 
equipment such as proper facemask while handling 
specimens or during interaction with patients.

Household TB contact increased the risk of TST 
positivity in previous studies [16, 17]. Likewise, the result of 
current	study	showed	that	household	contact	significantly	
associated	 risk	 factor	 of	 LTBI	 (p=<0.001).	 These	 are	
factors	other	 their	diabetes	profile	 that	need	 to	be	 taken	
into account when considering infection with tuberculosis.

Several previous studies showed that men had more 
tendencies to have LTBI than women [15, 16, 18, 19]. However 
in	our	study,	there	was	no	significant	association	between	
gender and LTBI.

The factor which had the highest increase in odds 
to	have	LTBI	was	having	HbA1C	≥	6.5%.	This	finding	
was not commonly found in previous studies but 
simply highlights that the importance of blood glucose 
control	 could	 never	 be	 overemphasized	 in	 preventing	
complications	in	diabetes,	specifically	infections	such	as	
tuberculosis.
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Strength and limitations: The strength of this study 
is that it provides a current prevalence of LTBI among 
diabetic patients attending urban health clinics in 
Terengganu. Another unique feature of this study is that 
it had adequate sample to demonstrate that the diabetic 
patients with higher HbA1C and other factors such as 
smoker, asthma and had history of TB contact has higher 
tendency to have LTBI than other diabetic patients.

The major limitation of our study is related to the 
cross-sectional	 nature	 of	 the	 study	 which	 can	 only	 find	
associated factors rather than actual risk factors. Therefore, 
further prospective studies are needed to gain more insight 
into the risk factors of incidence of latent tuberculosis and 
development of active tuberculosis in diabetics.

CONCLUSIONS

In conclusion, this study revealed that the 
associated factors for LTBI were having higher glycated 
haemoglobin (HBA1c), smoking, asthma and history of 
TB contact. Active screening, infection control measures 
and glucose controls are recommended in reducing the 
risk of LTBI and reactivation of LTBI. It also provided 
updated estimates of LTBI among diabetic patient in 
Terengganu to help guide control programs. Further 
study regarding development LTBI into active TB 
among diabetic patient should be conducted.
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ABSTRACT

Introduction: LGBT should be banned by the Indonesian government for harming health as well as 
incompatible	with	Islamic	perspective.	The	Country	must	protect	its	citizens	from	this	perverse	behavior	
that	contributes	to	the	greatest	number	of	HIV/AIDS	cases.	Pondok	Pesantren	is	like	a	dormitory,	which	
also	prone	to	LGBT	behavior.	The	purpose	of	this	study	was	to	analyze	the	characteristics	and	perceptions	
of students about the phenomenon of LGBT with their sexual experience.

Method: The study design was observational with cross sectional approach. The population was 35 students 
and	the	sample	were	25	people.	The	inclusion	criteria	of	santri	is	baligh.	Quantitative	data	were	collected	
through	self-administered	tool.	The	analysis	were	univariate	and	bivariate.	The	research	has	received	ethical	
clearence	approval	No.270/EC/FKM/2016	dated	December	20,	2016.

Results:	The	majority	of	students	aged	15-19	years	old	(68%),	with	female	santri	(58%)	more	than	male	
(42%).	Most	were	in	high	school	(52%).	Perceived	Susceptibility,	perceived	seriousness	and	perceived	of	
benefits	and	barriers	in	high	category	with	the	percentage	of	60%,	56%	and	80%,	while	Cues	to	action	in	
low category (72%). There were 28% of santri who have sexual experience. There was no relationship to all 
perceptual independent variables on sexual experience of santri.

Conclusion:	All	santri	were	categorized	as	teenagers	and	most	of	them	have	high	school	education.	Few	
santri	have	had	sexual	experience.	Perceptions	of	Susceptibility,	seriousness	and	Perceptions	of	benefits	and	
barriers had high categories, but cues to action had low categories.
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INTRODUCTION

LGBT should be banned by the Indonesian 
government because it leads to health problems and 
are not in accordance with Islamic teachings. LGBT 
contribute the most cases of HIV/AIDS.

Pondok	Pesantren	is	an	educational	place	where	the	
students are all moslem (called santri), they live together 
in a dormitory and study together under the guidance 
of	 Kyai	 (moslem	 teacher).	 Pondok	 Pesantren	 is	 also	
vulnerable to LGBT behavior because santri live with 
same	sex	and	are	not	allowed	to	be	with	different	sex.13
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LGBT invaded Indonesia through academic, political 
and social aspects. Academically, the spread of LGBT 
ideas took cover behind academic studies. Many LGBT 
organizations	are	practicing	on	campuses	and	calling	for	
LGBT ideas through writing. They politically engage in 
political	movements	 such	 as	 action,	 trying	 to	 influence	
various political policies and cooperate with various 
institutions, especially those who engaged in advocacy 
and human rights. Socially, LGBT propaganda is called 
in	various	ways	and	means.	Through	organizations	 that	
concerned about AIDS, they carried out advocacy and 
consultation,	making	film,	action	on	the	ground,	culture,	
mass media and so on. The spread of LGBT ideas and 
behaviors under the pretext of freedom and human rights. 
LGBT	is	justified	by	the	idea	of			truth	and	moral	relativity.	

LGBT behavior can be imitated by others. If the 
propaganda and LGBT movements are allowed then the 
deviant behavior can spread to the community. It should 
be stated that LGBT is a behavioral aberration.1,2

Based	 on	 midline	 2013,	 conducted	 by	 Puska	
Gender and UI Sexuality in Jombang, Banyuwangi 
and Lamongan city, it is known that there are teenage 
problems about sexual and reproductive health, one of 
them is about coercion or sexual violence. As much as 
21.1% of respondents claimed to have been touched 
in certain parts without desired. It was 61.5% done by 
a friend of theirs, and the remaining 38.5% done by 
boyfriend/girlfriend. This was experienced by male and 
female students.

Pondok	 Pesantren	 also	 has	 some	 various	
reproductive and sexual health problems, such as cases 
of	sexual	intercourse	with	same-sex	santri.	There	is	an	
activity called ‘nyuluh’	which	means	rubbing	the	penis	
between the thighs of a male santri while sleeping. 3

Santri is disciplined with time table activity and 
tight studying environment. Factors that are considered 
underlying sexual behavior ‘dalaq’	 in	 pesantren	 is	 the	
homogeneity of interaction, the new santri, and the 
prohibition and punishment for santri who interact 
between sex. And also power which are scattered in 
relations and regulations.4

Mairil is described as a woman while the perpetrator 
is called warok. Nyempet is a sexual activity conducted 
by santri (same-sex)	 to	 vent	 their	 sexual	 desire.	 This	
activity is done with or no coercion. Santri begin this 
activity	at	the	age	of	13-17	years,	due	to	a	homogeneous	

environment (all male). Nyempet activity performed at 
night, in the room, and they assume there will be no 
harm from the health side, if they perform sex only by 
rubbing the penis between the thighs, without putting it 
into the anus.5

In the study of Reproductive Health Survey in 
Semarang	 city	 in	 2014,	 from	 475	 respondents	 santri	
obtained results as follows:

Most	of	the	samples	were	15-19	years	old	(65.9%),	
coming	 from	 rural	 (73.1%),	 consist	 of	 40.6%	 male	
and	 59.4%	 female.	 The	 education	 of	 santri’s	 parents,	
both	 father	 and	 mother	 is	 secondary	 education	 (SMP,	
SMA) working as non civil servant (90%), with low 
average income (Rp 1,209,000/month). Family, school, 
community and media have not contributed enough 
for santri in the aspect of giving reproductive health 
information. Mother (57.1%), father (29.9%) and 
siblings (31.8%) talked about reproduction in the family. 
In school, some friends (51.6%) and teachers (37.5%) 
discussed it, whereas in the community, some health 
workers (30.5%) and religious leaders (25.3%) talked 
about it. Santri who claimed to have a girlfriend (50.5%), 
perform activities such as holding hands (58.3%), kissing 
lips (25%) and feeling/stimulating partner (16.7%). The 
reason of a small group of santri who agree to premarital 
sex (9%) were sexual intercourse just happen, being 
forced by a partner or they were curious to try. This 
group does not consider that female and male virginity 
are important when they are married. Santri who claimed 
to	have	sex	(10.74%),	admitted	to	perform	for	the	first	
time in the age range <15 years to 17 years (50.99%). All 
of	 them	stated	 that	 they	used	condoms	during	 the	first	
sexual intercourse, but 21.57% admitted to not using 
condoms during the last sex.6

Adolescence is an important stage because it is a 
transitional period from children to adult. Various problems 
and changes in physical, biological, psychological and 
social, could be faced by adolescents in the course of 
their lives toward adulthood. Within those days, they are 
still the responsibility of parents and other adults in the 
community until they are mature and independent.7

Human	 behavior	 is	 influenced	 by	 one’s	 own	
perception	of	something.	Perception	is	always	unique	in	
each	individual.	Perception	of	a	health	problem,	can	be	
the	same,	can	also	be	differrent	depends	on	internal	and	
external	factors.	Perception	is	not	the	passive	reception	
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of gestures, but is shaped by learning process, memory, 
hope, and attention.8Similarly, santri in response to 
social phenomena such as LGBT rampant. They respond 
actively to the social background of the demographics 
they have and experienced during their journey of 
life, through sight, smell, hearing, touch, and selective 
tasting. The santri response about LGBT was approached 
with the theory of health beliefs models, which include 
the variables such as perceived susceptibility, perceived 
seriousness,	benefit	and	barrier,	and	cues	to	action.	The	
purpose	of	this	study	was	to	analyze	the	characteristics	
and perceptions of santri about LGBT phenomena 
related to their sexual experiences.

METHOD

This	 research	 was	 held	 in	 Pondok	 Pesantren	
Nurul	Mursyd	which	 located	 in	Mangunharjo	Village,	
Tembalang District, Semarang. The research design 
was observational with cross sectional approach.9 The 
population was 35 santri with 25 samples. The inclusion 
criteria of santri are baligh.	 Quantitative	 data	 were	
collected	through	self-administered	questionnaires,	and	
analyzed	the	univariate	and	bivariate	18,11.

RESULTS AND DISCUSSION

The	majority	of	santri	are	aged	15-19	years	(68%),	
with	female	santri	(58%)	more	than	male	(42%).	Most	
are	 in	 high	 school	 (52%).	 Perceived	 susceptibility,	
perceived	 seriousness	 and	 perception	 of	 benefits	 and	
barriers in high category were 60%, 56% and 80%, 
while cues to action on low category was 72%. There 
are 28% of santri who have sexual experience. There is 
no relationship to all perceptual independent variables 
on sexual experience of santri.

All	 santri	 were	 categorized	 as	 teenagers	 (young	
people) with equal numbers of men and women and 
most of them were in high school education.

Table 1: Sexual Experience

No. Sexual Experience F %
1. Never 18 72.0
2. Ever 7 28.0

 Total 25 100.0

Table 1 showed that there were santri who have 
sexual experience, although they do not disclose the 
type of sexual experience that has ever been conducted. 
Eventhough the percentage of those who had sexual 
experience is small (28%), it should be interpreted as 
iceberg phenomenon. It is small on the surface, but 
the	bottom	is	very	large.	This	finding	indicates	that	the	
boarding school should begin to provide reproductive 
health education to the santri. The reproductive health 
education will aimed to give knowledge and build 
positive attitude toward sexual and reproductive health. 
Therefore	it	could	also	prevent	same-sex	sexual	activity,	
or even premarital sex. Aritonang in 2015 found that 
knowledge and attitude are predisposing factors that will 
motivate someone to act positively or negatively. It was 
also	found	that	good	knowledge	and	attitude	will	affect	
the behavior of premarital sex.12

Table 2: Perceived Susceptibility of Santri

No. Perceived Susceptibility F (%)
1. Low 10 40.0
2. High 15 60.0

Total 25 100.0

Perceived	 susceptibility	 and	 seriousness	 in	 the	
high	category,	as	well	as	perceived	on	the	benefits	and	
barriers, while the cues to action on the low category.

The expected behavior in this study is that students 
can prevent themselves from the act of LGBT which 
could be the trigger of the emergence of HIV/AIDS. 
Behavior will be achieved or can not be observed 
through the theory of Health Belief Model.12

Their perceived of susceptibility is high because they 
feel prone to imitate the acts leading to LGBT behavior. 
Although they have the notion that LGBT behavior is 
not allowed by religion, they believe that LGBT does not 
bring harm to the perpetrators and is a phenomenon that 
will disappear by itself. They also assume that if they or 
their families are in LGBT nuanced environment they 
can also imitate the act of LGBT. The surprising thing is 
that orphanages or boarding schools are also vulnerable 
to LGBT behaviors.

Table 3: Perceived Seriousness of Santri on LGBT 
Behavior

No. Perceived Seriousness F (%)
1. Low 11 44.0
2. High 14 56.0

Total 25 100.0
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The perceived seriousness that is in the high category. 
Most santri expressed that they believed LGBT behavior 
would	suffer	tremendous	torture	in	the	hereafter,	and	the	
culprit would be excommunicated by the community in 
addition to triggering HIV/AIDS causing future loss and 
even	death.	The	LGBT	will	also	find	it	difficult	to	get	a	
job. But what needs to be underlined is that they believe 
in the boarding school environment, there are santri who 
behave like LGBT, one of them is dalaq phenomenon in 
pesantren.4,5,6

Table 4: Perceived of Benefits and Barriers of Santri 
to LGBT Behavior

No. Benefits and Barriers F (%)
1. Low 5 20.0
2. High 20 80.0

Total 25 100.0

About	 the	 perceived	 benefits,	 santri	 thought	 that	
some will have LGBT behavior when they feel peace if 
the environment is supporting such as giving examples 
of LGBT behavior and as a means to vent the lust that 
is	 difficult	 to	 be	 expressed	 in	 their	 environment.	 Since	
Pondok	Pesantren	 teaches	 Islamic	norms,	which	one	of	
them is forbid premarital sexual activity. But the perceived 
barrier to LGBT behavior is from family and peer group 
of santri. This result is supported by the research result 
from Sidqin in 2017. Sidqin found that the external factors 
that	affect	 the	 tendency	of	becoming	LGBT	are	 lack	of	
support from family especially parents, mislead parenting, 
homogeny environment, and life style. Other research 
also found that family support on sexual and reproductive 
health education could prevent children on turning into 
doing	LGBT-related	behavior.14,	15,	16

However, other research found that peer group among 
teenagers forms the feeling of simpathy and empathy 
to their peers. Teenagers tend to develop the feeling of 
fondness	whether	to	different	sex	or	to	same	sex.	It	shows	
the	affection	aspect	of	teenagers	is	developing	very	well.	
However,	if	teenagers	exposed	to	LGBT-related	behavior	
it will change their perception from the feeling of empathy 
to	feeling	of	affection	or	love.17

Table 5: Cues to Action to LGBT Behavior

No. Cues to Action F (%)
1. Low 18 72.0
2. High 7 28.0

Total 25 100.0

The Cues to Action,santri perceived that they tend not 
to engage in LGBT behavior because of the prohibition 
from the religion, family, community leaders, friends, 
doctors and media who reports.

Table 6: Recapitulation of bivariate Test Results

No. Independent 
Variable

Dependent 
Variable p

1. Perceived	
Susceptibility

Sexual 
experience

0,378
Not	related

2. Perceived	
Seriousness

0,090
Not	related

3. Perceived	benefits	
and barriers

0,113
Not	related

4. Cues to Action 1,000
Not	related

There is no relationship between perceptual 
independent variables of susceptibility and seriousness as 
well	as	from	the	side	of	benefits	and	barriers	as	well	as	
cues	to	action	with	the	sexual	experience	of	santri	(Ho	=	
acceptable). The perception of a person depends on the 
social	background	of	each	individual’s	culture,	including	
santri	in	Pondok	Pesantren.	The	perceptual	variable	is	not	
the only variable that becomes the determinant of sexual 
behavior. There are many other determinants of behavior 
that must be explored to link it to sexual behavior.

CONCLUSION

All	 santri	 are	 categorized	 as	 teenager	 with	 the	
majority is in high school. Few santri have had sexual 
experience.	 Perceieved	 susceptibility,	 perceived	
seriousness,	and	perceived	benefits	and	barriers	to	LGBT	
behavior were in high categories, whereas cues to action 
were in low categories.

It is suggested to give education about adolescent 
reproductive	health	to	santri	in	Pondok	Pesantren	so	that	
they are empowered in reproductive health continually 
in	curriculum	of	Pondok	Pesantren.	It	is	also	suggested	
to improve the facilities and personal facilities of 
students such as santri rooms and also make regulation 
of reproductive health related behaviors in order to 
anticipate LGBT behavior.
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ABSTRACT

The incidence of tuberculosis disease is a public health problem, although there are standards of therapy 
and clinical pathway for TB patients. Complications of TB disease will lead to increase mortality and to 
decrease	quality	of	 life	of	patients.	The	effectiveness	of	drug	therapy	should	be	enhanced	by	developing	
an	educational	or	counseling	model	as	non-pharmacological	treatment	of	primary	care.	Preparation	of	that	
model	start	with	knowing	factors	that	influence	the	success	of	tuberculosis	therapy	in	primary	care.	This	
step	is	needed	to	make	the	model	effective	and	in	accordance	with	the	service	condition.	The	purpose	of	
this	research	is	to	know	the	factors	influencing	the	success	of	tuberculosis	therapy	in	primary	care	as	the	
first	step	to	formulate	the	intervention	model	of	behavior	change	of	Tuberculosis	patients.	The	study	design	
was	a	cohort	for	4	months	with	a	total	of	40	early	tuberculosis	patients.	Data	collection	was	done	in	primary	
by interviewing with questionnaire guidance. Secondary data retrieval was conducted to obtain therapeutic 
data, clinical outcomes, laboratory and radiology. The results showed family support factors, medication 
adherence,	 companion	 to	 take	medication	 from	 family	 and	 good	 nutrition	 intake	 have	 an	 effect	 on	 the	
success of tuberculosis therapy. Tuberculosis pharmacologic therapy should be supplemented with family 
support,	medication	adherence,	companion	taking	of	family-derived	medication	and	good	nutritional	intake	
The conclusion showed the most patient has pulmo tuberculosis (61.9%), age <50th (81%), and woman 
(52,4%).	Mineral	 (Fosfor)	 from	nutrition	 intake	 factors	 have	 relationships	 in	 tuberculosis	 theraphy	 (p	=	
0.014	;	p	<0,05).
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INTRODUCTION

Tuberculosis is a contagious disease caused by 
Mycobacterium Tuberculosis. Tuberculosis is a disease 
of	 global	 concern.	 With	 various	 control	 efforts	 being	
carried out, the incidence and death due to tuberculosis 
have decreased, but Tuberculosis is estimated to still 
attack 9.6 million people and cause 1.2 million deaths 
in	2014.1 India, Indonesia and China are countries with 
the	most	Tuberculosis	sufferers,	namely	23%,	10%	and	
10%	 of	 all	 sufferers	 in	 the	 world.2 Complications of 
tuberculosis will lead to increased mortality and decrease 
the	quality	of	life	of	patients.	The	effectiveness	of	therapy	
should be enhanced by developing knowledge of the 
factors	that	influence	the	success	of	tuberculosis	therapy.	
Treatment attendance, family carrying capacity, the role 
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of drug guidance, depression and nutritional intake in 
tuberculosis patients are thought to be associated with 
successful tuberculosis therapy.

OBJECTIVE

Assess the relation of adherence to treatment, family 
supporting	capability,	role	of	drug-taking	guides,	depression	
and nutrition with successful tuberculosis therapy

METHOD

The	study	design	was	a	cohort	for	4	months	with	a	
total	 of	 40	 early	 tuberculosis	 patients.	Data	 collection	
was done in primary by interviewing with questionnaire 
guidance. Secondary data retrieval was conducted to 
obtain therapeutic data, clinical outcomes, laboratory 
and	 radiology.	 Place	 of	 study	 in	 polyclinic	 and	 clinic	
treatment center.

RESULTS AND DISCUSSIONS

Patient	characteristics	with	the	number	of	frequency	
and percentage are presented in table 1. Patients	without	
depression and patients with mild depression category had 
the highest number of all respondents. Almost all patients 
have good treatment, except for one patient. 19 out of 21 
patients who have good family support. Then there were 
13 people from 21 people who did not get good medication 
reminders. For nutritional intake, most patients are still 
lacking in protein, fat, carbohydrates, vitamin A, and 
vitamin c. Whereas energy intake in tuberculosis patients 
is less and normal than 9 people. Mineral phosphorus is 
dominated by patients with over 8 people.

Based on table 2, description of the condition 
of tuberculosis patients for HDRS very severe on 
extrapulmonary	 tuberculosis	 of	 4.8%.	 Description	 of	
the condition of tuberculosis patients less disobedient 
category in taking tuberculosis drug in pulmonary 
tuberculosis of 28.6% and in extrapulmonary 
tuberculosis	 of	 14.3%.	 The	 carrying	 capacity	 of	 less	
family in pulmonary tuberculosis is 9.5%.

Table 1: TB Patient characteristics of depression 
scale, taking medicine, carrying capacity and 

nutritional intake

Patient characteristics Frequency Percentage
Hamilton Depression Rating Scale

Normal 9 42.9
Mild 9 42.9

Conted…

Moderate 1 4.8
Severe 1 4.8

Very Severe 1 4.8
Treatment Compliance

Obedient 20 95,2
Disobedient 1 4,8

The carrying capacity of the family
Positive	support 19 90,5
Negative	support 2 9,5

Role of supervisior taking medicine
Good 4 19,0
Bad 13 61,9
None 4 4,8

Nutritional intake
PROTEIN

Less 16 76.2
Normal 4 19.0
More 1 4.8

ENERGY
Less 9 42.9

Normal 9 42.9
More 3 14.3

FAT
Less 15 71.4

Normal 5 23.8
More 1 4.8

CARBOHYDRATE
Less 18 85.7

Normal 3 14.3
VITAMIN A

Less 14 66.7
Normal 3 14.3
More 4 19.0

MINERAL (FOSFOR)
Less 6 28.6

Normal 7 33.3
More 8 38.1

VITAMIN C
Less 18 85,7

Normal 3 14,3
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Table 2: The relation of factors that affect the success of TB therapy with the type of TB

Variable
Type of TB

∑ TB Patient P OR
Pulmonary TB Extra pulmonary TB

Hamilton Depression Rating Scale
Normal 7 (33,3%) 2 (9,5%) 9	(42,8%)

6.010 0.289
Mild 2 (23,8%) 4	(19,0%) 6 (28,6%)

Moderate 1	(4,8%) 1	(4,8%)
Severe 1	(4,8%) 1	(4,8%)

Very Severe 1	(4,8%) 1	(4,8%)
Treatment Compliance

Obedient 12 (57.1%) 8 (38.1%) 20 (95,2%)
0.600 0.289

Disobedient 1	(4.8%) 1	(4,8%)
The carrying capacity of the family

Positive	support 11	(52.4%) 8 (38.1%) 19 (90,5%)
0.579 0.505

Negative	support 2 (9.5%) 2 (9,5%)
Role of supervisior taking medicine

None 4	(19.0%) 4	(19,0%)
5.467 0.127Good 6 (28.6%) 7 (33.3%) 13 (61,9%)

Bad 3	(14.3%) 1	(4.8%) 4	(19,1%)
Nutritional intake
PROTEIN

Less 8 (38.1%) 8 (38.1%) 16 (76,2%)
5.729 0.133Normal 4	(19%) 4	(19,0%)

More 1	(4.8%) 1	(4,8%)
ENERGY

Less 3	(14.3%) 6 (28.6%) 9	(42,8%)
6.918 0.052Normal 7 (33.3%) 2 (9.6%) 9	(42,8%)

More 3	(14.3%) 3	(14,4%)
FAT

Less 7 (33.3%) 8 (38.1%) 15	(71,4%)
7.182 0.075Normal 5 (23.8%) 5 (23,8%)

More 1	(4.8%) 1	(4,8%)
CARBOHYDRATE

Less 10	(47.6%) 18 (85,7%)
0.556 0.257

Normal 3	(14.3%) 8 (38.1%) 3	(14,3%)
VITAMIN	A

Less 8 (38.1%) 6 (28.6%) 14	(66,7%)
0.471 0.797Normal 2 (9.5%) 1	(4.8%) 3	(14,3%)

More 3	(14.3%) 1	(4.8%) 4	(19,0%)
MINERAL	(FOSFOR)

Less 3	(14.3%) 6 (28,6%)
11.217 0.014Normal 2 (9.5%) 3	(14.3%) 7 (33,3%)

More 8 (38.1%) 5 (23.8%) 8 (38,1%)
VITAMIN	C

Less 10	(47.6%) 8 (38.1%) 18 (85,7%)
0.556 0,257

Normal 3	(14.3%) 3	(14,3%)
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Our study provides evidence that patient with mild 
depression can be found out in both type of TB, 2 patient 
for	Pulmonary	TB,	and	4	patient	for	Extrapulmonary	TB.	
While moderate and very severe depression only found 
in	Extrapulmonary	TB	(4,8%),	and	severe	depression	is	
only	 found	 in	 Pulmonary	TB	 (4,8%).	All	 of	 them	 has	
odds ratio 0,289, which means depression factors can be 
affect	the	type	of	tuberculosis	patient	0,289x	more	than	
tuberculosis	patient	with	no	depression.	Previous	studies	
said	TB	patients	have	a	high	risk	of	significant	depression	
when compared to the general population.3 And previous 
studies have also reported that stigma is often attached 
to health problems, including tuberculosis. The stigma 
attached	to	TB	sufferers	is	like	rejection,	exclusion,	fear	
of infection or transmission, changes from people with 
TB.4 The stigma in tuberculosis can lead into depression 
and can cause treatment delay and have a negative 
impact	on	the	continuity	of	treatment.	Negative	impacts	
in treatment continuity may lead to discontinuation of 
treatment in patients with tuberculosis that may lead to 
unresolved treatment.5

Compliance	is	an	individual’s	behavior	(for	example:	
taking medication, adhering to a diet, or making lifestyle 
changes) as recommended by therapy and health. The 
level of compliance can be started from the act of 
paying attention to every aspect of the recommendation 
to obeying the plan.6 Based on table 2, most of patient 
(95,2%) was obey. Adherence to treatment is behavior 
that shows the extent to which individuals follow 
recommendations related to health or disease. Based 
on the explanation above, it can be concluded that the 
behavior of adherence to treatment is the extent to 
which	 the	efforts	 and	behavior	of	 an	 individual	 shows	
conformity with the rules or recommendations provided 
by health professionals to support his recovery. There are 
4	factors	that	influence	patient	compliance	in	undergoing	
treatment,	 namely	 treatment-related	 factors,	 patient-
related factors, factors related to medical personnel 
and factors related to health care provider systems. If 
these	 four	 factors	 synergistically	 support,	 the	 patient’s	
compliance in carrying out the treatment, the therapeutic 
target of healing can be achieved.7

Family support capacity has a role in the success 
of tuberculosis therapy. The family has a great role in 
controlling tuberculosis treatment, because the duration 
of	 TB	 treatment	 is	 long	 and	 must	 be	 organized	 and	
the patient also needs support in other things such as 
daily activities, nutritional support, from emotional to 

instrumental	 aspects	 such	 as	 financial	 support.8	 Long-
term	 treatment	and	 the	effects	of	medication	make	 the	
patient uncomfortable so that they do not continue 
treatment, so family support is also needed as a means of 
treatment compliance.9

Families can contribute to contributing to patients in 
two	ways:	supporting	and	caring	for	patients.	Previous	
research suggests that patients feel support and care 
should be given directly by the family. The intended 
support is in the form of assistance in daily routine 
activities,	 financial	 assistance,	 emotional	 and	 moral	
support, and motivation to complete treatment. Another 
thing that patients need to be supported is to accompany 
during treatment, to take and take medication, provide 
food, and give them time to rest.10 Family support has 
a	 positive	 effect	 on	 nutritional	 status	 and	 adherence	
to treatment and high family support can increase the 
likelihood	 of	 making	 the	 patient’s	 nutritional	 status	
better and more obedient in treatment.11 

The results of the study indicate that work and health 
services are not a risk factor for treatment behavior for 
pulmonary	TB	patients.	While	the	role	of	PMO,	family	
support and discrimination is a risk factor for treatment 
behavior for pulmonary TB patients. This means that if 
the	PMO	does	not	carry	out	its	role	properly,	it	can	affect	
the	patient’s	treatment	behavior	which	then	has	an	impact	
on therapeutic success. Direct treatment supervision is 
important at least during the intensive treatment phase 
(first	 2	 months)	 to	 ensure	 that	 the	 drug	 is	 eaten	 with	
the right combination and the right time period. With 
direct supervision of treatment, patients do not assume 
responsibility for compliance with drug use alone.12 

Health care workers, community health workers, the 
government and the public must all share responsibilities 
and provide a lot of support to patients to continue and 
complete their treatment. Treatment supervisors can 
be anyone who wants, is trained, is responsible, can 
be accepted by the patient and is responsible for the 
supervision of tuberculosis treatment.13

According to Dorland (2015) nutrition is taking 
food and burning from food substances that contain 
nutrients	by	an	organism	for	survival.	Nutritional	intake	
is the amount of food that a person eats in order to obtain 
energy. As for these foods like carbohydrates, protein, 
fat. Other names of these nutrients are macro nutrients.11 
The problem of nutrition intake is important because 
the	 improvement	 of	 nutrition	 is	 one	 of	 the	 efforts	 to	



     850      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

break the transmission and eradication of tuberculosis in 
Indonesia.14 Besides that, the lack of macro nutrients will 
have	an	effect	on	Zinc,	Vitamin	A,	Vitamin	C,	Vitamin	
D	 and	Mineral	 deficiency.	This	 lack	 of	micronutrients	
will	 result	 in	damage	 to	critical	 cell	 immunity	 to	fight	
tuberculosis.1

CONCLUSION

Adherence to treatment, Family carrying capacity, 
Role	 of	 drug	 taking	 guides	 (PMO),	 Depression	 and	
Nutritional	intake	related	to	the	success	of	tuberculosis	
therapy.
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ABSTRACT

Transmitted TB disease is still a concern of the World because it can attack anyone and anywhere. The 
prevalence	of	pulmonary	tuberculosis	in	Padang	City	increased	by	0.18%	in	2016.	This	study	aims	to	obtain	
a	picture	and	to	know	whether	or	not	there	is	a	relationship	between	socio-demographic	and	environmental	
variables	on	the	prevalence	of	Pulmonary	TB	per	sub-district	in	Padang	City.	A	descriptive	analytic	study	
with	an	ecological	study	design	on	secondary	data	in	Padang	City	Health	Office.	Data	were	analyzed	by	
univariate and bivariate using correlation test and linear regression. The result of bivariate analysis showed 
that	the	percentage	of	healthy	house	and	phosphate	households	was	related	to	the	prevalence	of	Pulmonary	
TB	(r	=	-0.854)	and	(r	=	-0.607).	While	the	percentage	of	sex	(r	=	0,103),	population	density	(r	=	0,185),	ratio	
of	health	service	facility	(r	=	-0,061)	also	have	no	correlation	with	prevalence	of	Pulmonary	TB	per	sub-
district	in	Padang	City.	Healthy	homes	and	phylogenic	households	have	an	influence	on	the	association	of	
socio-demographic	and	environmental	factors	with	the	prevalence	of	pulmonary	tuberculosis.	It	is	expected	
that	 the	Health	Office,	Public	Health	Center	and	related	health	agencies	can	improve	the	prevention	and	
control of pulmonary TB disease. Approach to the community especially family in the household is one of 
the right way to reduce the risk of pulmonary tuberculosis in increasing the percentage of healthy house and 
households	behave	healthily	especially	Nanggalo	and	Bungus	sub	district	in	Padang	City.
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INTRODUCTION

Lung Tuberculosis is an infectious disease caused 
by Mycobacterium tuberculosis and the second leading 
cause of death after HIV.1 TB disease is also the leading 
cause of death number 5 after cardiovascular disease and 
airway disease in all age groups and number 1 of the 
infectious disease class.2 Data (WHO) 2013 shows an 
increase in the number of TB infected TB cases by 0.6% 
in	2014.3

Indonesia	 is	 ranked	 fifth	 with	 the	 highest	 TB	
burden in the world.1 TB prevalence rate in Indonesia 
in	2013	 is	0.4%	of	 the	population.4 The prevalence of 
pulmonary	TB	in	West	Sumatra	in	2013	is	0.2%.	In	2014	

the prevalence of TB in West Sumatera is 0.11% and in 
2016	the	prevalence	of	Pulmonary	TB	in	West	Sumatra	
has	increased	to	0.15%.	The	city	of	Padang	accounts	for	
a high rate of pulmonary TB incidence in West Sumatera 
Province.	The	prevalence	of	pulmonary	tuberculosis	in	
Padang	City	in	2014	is	0.11%.	While	in	2016	increased	
to	 0.18%.	 This	 figure	 exceeds	 the	 prevalence	 rate	 of	
Pulmonary	TB	in	West	Sumatera	(0.15%)5-7

The	 high	 prevalence	 of	 Pulmonary	 TB	 is	 caused	
by various risk factors. Some of the risk factors for 
pulmonary tuberculosis are socioeconomic factors, 
demography, environmental health and behavioral 
factors. Research conducted by Rukmini, 

That there are several risk factors for pulmonary 
tuberculosis, such as age, sex, job status, nutritional 
status, physical condition of the house. This is supported 
by research conducted by Jendra in Wori Sub district 
which states that age, sex, and occupancy density are risk 
factors for pulmonary tuberculosis. The Sylva Lestari 
study in Lampung also showed that the population 
density and Health Behavior related to the occurrence 
of Lung TB6-10
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Study of Chandra Wibowo found that in men get 
pulmonary TB In case of contact 0, 36 times in women. 
This	 study	 also	 confirmed	 that	 the	 density	 of	 the	
population is related to the incidence of tuberculosis in 
Lampung	Province	and	in	line	with	Deska	Adi’s	research	
which says that there is a relationship of clean and 
healthy	 life	behavior	with	 the	 incidence	of	Pulmonary	
Tuberculosis (0.002)11-13

Padang	 City	 is	 the	 capital	 of	 Sumatera	 Province	
West.	Padang	City	has	the	largest	population	of	914,968	
people.	 Population	 density	 in	 Padang	 City	 is	 11316	
people	 /	km2.	Padang	City	consists	of	11	districts	and	
104	sub-districts.	The	total	number	of	houses	in	Padang	
City	 is	176,745	units,	while	 the	number	of	households	
recorded	 is	 199,704.	 The	 number	 of	 health	 service	
facilities	in	Padang	City	is	29	units	of	hospital,	22	units	
of health center, and 62 Health Center auxiliary7

Research on pulmonary tuberculosis has been done 
by	previous	 researcher.	But	 the	 research	of	Pulmonary	
TB	using	ecology	is	still	little	done	especially	in	Padang	
City. Ecological studies are epidemiological studies with 
populations as units of analysis, aimed at describing 
the correlative relationship between the disease and 
the factors of interest of the researcher can determine 
whether or not the relationship and where the relationship 
is (positive / negative). So that the researcher can 
directly	find	the	existence	of	relationships	and	the	level	
of	relationship	variables	that	are	reflected	in	correlation	
coefficient14-15

Previous	research	on	Pulmonary	TB	has	been	done	
in	the	city	of	Padang.	As	research	conducted	by	Shabrina	
about the risk of TB in the work area of    Andalas Health 
Center	in	Padang	City	using	case	control	design16 While 
research	of	Pulmonary	TB	with	 cross	 sectional	 design	
also	 done	 by	 Ivan	 Putra	 in	 the	 same	 place17. Some 
studies	 that	 have	 been	 done	 in	 Padang	 City	 generally	
discuss at the individual level, for the population level 
is still rarely done. Research with ecological approach 
needs	to	be	done	in	Padang	City	because,	suspected	that	
demographic condition and environmental condition 
of	Padang	city	at	 risk	 for	 the	happening	of	Pulmonary	
TB. Through the ecological approach is expected. This 
study can be a broader policy input in the process of 
preventing	 and	promoting	 the	 incidence	of	Pulmonary	
TB	in	the	city	of	Padang.

METHOD

This study uses an ecological study design. 
Ecological studies were used to examine the relationship 
between	 socio-demographic	 and	 environmental	 factors	
on	the	prevalence	of	pulmonary	tuberculosis	in	Padang	
City.	 The	 population	 in	 this	 study	 is	 all	 sub-districts	
contained	in	Padang	Municipality

Secondary data on the incidence of TB disease per 
sub-district	was	measured	by	document	review.	Reports	
and	recapitulation	data	of	Lung	TB	prevalence	in	Padang	
City	Health	Office	is	used	as	a	measuring	tool.	Secondary	
data	 on	 socio-demographic	 and	 environmental	 factors	
on lung tuberculosis prevalence consisting of age, sex, 
population density, and healthy house, Health Behavior 
and health facilities were obtained from data recording 
of	Health	Office	of	Padang.	The	results	of	recording	and	
recapitulation of the data used as a measuring tool.

RESULTS AND DISCUSSIONS

Table Bivariate Analysis

Variabel r R2 p value
% Sex 0,103 0,011 0,763

% population density 0,185 0,034 0,587
% healthy home -0,635 0,404 0,036

% Households behave 
healthily -0,607 0,368 0,048

Ration of Health Facilities -0,061 0,004 0,859

Based on the analysis of the correlation between 
relationship	 socio-demographic	 and	 environmental	
factors on the prevalence of pulmonary tuberculosis 
revealed	that	there	was	no	significant	relationship	between	
male	 sex	 percentage	 and	 TB	 prevalence	 (p	 =	 0.763),	
had	 weak	 strength	 (r	 =	 0103)	 with	 positive	 direction.	
There	was	no	significant	association	between	population	
density	and	lung	TB	prevalence	(p	=	0.587),	had	weak	
strength	 (r	 =	 0.185).	There	 is	 a	 significant	 correlation	
between percentage of healthy house with prevalence 
of	Pulmonary	TB	(p	=	0.036),	has	strong	strength	(r	=	
-0,635)	with	negative	direction.	There	was	a	significant	
correlation between percentage of Households behave 
healthily	with	prevalence	of	Pulmonary	TB	(p	=	0.048),	
had	strong	strength	(r	=	-0,607)	with	negative	direction.	
There	is	no	significant	relationship	between	the	ratio	of	
health care facilities and the prevalence of pulmonary 
tuberculosis	(p	=	-0.859).



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         853      

CONCLUSIONS

Percentage of male gender: The study is in line with 
Demsa stating that there is no relationship between sex 
and	Tuberculosis	occurrence	 (p	value	=	0.115)18.	The	
study conducted by Merryani also states there is no 
relationship between sex with Tuberculosis incidence (p 
value	=	0.201).19

Sex is one of the risk factors for pulmonary TB. 
In	 the	 world	 of	 TB	 Lung	 a	 lot	 of	 men.	 Pulmonary	
tuberculosis is more prevalent in males than in females 
as males mostly have smoking habits making it easier to 
contract pulmonary TB20

According	 to	 the	 researchers’	 assumptions,	 there	
is	no	significant	relationship	between	the	percentage	of	
male sex and the prevalence of pulmonary TB due to 
males men generally work outdoors to meet the needs 
of their families, whereas most women live in homes 
as housewives. That way more women spend time 
at home and that causes the risk to contract TB more. 
In	 the	 house	 contact	 with	 people	 with	 Pulmonary	TB	
directly and often. This is what causes the risk of women 
suffering	from	Lung	TB	greater	 than	men.	In	addition,	
because of the close contact relationship that plays a role 
because the longer the contacts, the more risky to catch 
TB germs.

Population density: This study is in line with research 
conducted by Dyah research which states that there is 
no relationship between population density and lung TB 
prevalence	(p	value	=	0.97).21

Basically,	 population	 density	 has	 an	 effect	 on	 the	
occurrence	 of	 Pulmonary	 TB	 people	 susceptible	 to	
exposure to infectious pulmonary TB patients are higher 
in densely populated areas. The greater the community, 
the greater the range of health problems and the greater 
the number of health resources. And these resources are 
often needed because infectious diseases can spread 
more rapidly and environmental problems are often 
more severe in densely populated areas.22

These	 results	 indicate	 that	 there	 is	 no	 significant	
relationship between population density and lung TB 
prevalence because the population density is not always 
more frequent contact occurs more often. Residential 
density at home is more risky because at home contacts 
occur	 directly	 and	 often.	 Pulmonary	 TB	 transmission	

will be easy to occur even from parent to child or from 
one family member to another. The increased time 
associated with the patient is likely to be infected by 
the growing contact. The level of contact relationships 
is very important because the longer the contacts, the 
more risky to catch TB germs. The closeness of contacts 
is seen from household contacts and contacts outside the 
home.	 From	 the	 results	 of	 the	 study	 found	 significant	
differences	 in	 risk	 between	 population	 densities	 with	
contacts outside the home. 

Percentage of healthy house: The study is in line with 
research	 conducted	 by	 Demsa’s	 research	 which	 states	
that there is a relationship between room occupancy 
density	and	incidence	of	Pulmonary	TB	(p	=	0,005)18 and 
there is also a relationship between ventilation area and 
pulmonary	TB	incidence	(p	=	0,008).	In	research	Ryana	
also stated that there is correlation between lighting 
with	 Tuberculosis	 incidence	 (p	 =	 0,025),	 and	 there	 is	
relationship between ventilation area with Tuberculosis 
event	(p	=	0,005)23

In theory from some of the indicators one of 
the important healthy house requirement is density 
dwelling. The density of the inhabitants of the house 
can	affect	health,	because	if	a	dwelling	house	is	densely	
populated it may allow the transmission of the disease 
from one human being to another. The excessive density 
of	 occupants	 in	 the	 room	 will	 have	 an	 effect	 on	 the	
development of the seeds of the disease in the room. 
Householder density is one factor that can increase the 
incidence of pulmonary tuberculosis and other infectious 
diseases.9

Ventilation and lighting in the home are also factors 
related to the occurrence of pulmonary tuberculosis. 
Eligible room ventilation allows for a change of air in the 
room, thereby reducing the likelihood of transmission to 
others as the germ concentration decreases.

A room with an inadequate ventilation area causes 
germs always in high concentration, thus increasing 
the likelihood of transmission to others. Inadequate 
ventilation	 causes	 inadequate	 airflow	 so	 that	 indoor	
air humidity rises and this condition becomes a good 
medium for the development of pathogens. The entry 
of sunlight into the house is expected to kill the TB 
germs released by the patient at the time of cough, so 
the number of germs in the house can be reduced and 
transmission is also reduced.
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Percentage of households with Health Behavior: The 
study is in line with research conducted by Deska  who 
said that there is a relationship of clean and healthy life 
behavior	with	the	incidence	of	Pulmonary	Tuberculosis	
(0.002)13

In	theory,	some	indicators	in	Health	behavior	affect	
the	occurrence	of	Pulmonary	TB,	 such	as	clean	water,	
fruit and vegetables and not smoking in the house. The 
behavior of people who still do not use clean water 
will cause disease. The existence of the disease will 
reduce	 the	 body’s	 immunity	 so	 that	 other	 disease	will	
also	be	easy	to	attack,	one	of	which	is	Pulmonary	TB.	
Likewise for consumption of fruits and vegetables 
which are indicators in Health Behavior to improve 
nutritional	status	in	the	household.	With	the	fulfillment	
of nutrient status then it will increase the body immunity 
which	then	can	reduce	the	risk	of	lung	tuberculosis.	No	
smoking in the home is the most important indicator in 
reducing the risk of TB infection. Those who smoked 3 
to	4	times	more	positive	test,	which	means	3	to	4	times	
more	 infected	 with	 pulmonary	 tuberculosis	 than	 non-
smokers18

Ratio of health care facilities: This research is in line 
with research conducted by Herri in Malang stating that 
there is no relation between health service facilities and 
the	incidence	of	Pulmonary	TB	(p	value	=	0,11)24

Availability of health service facility is one of 
important factor in Lung TB prevention. However, 
according	 to	 the	 researcher’s	 assumption,	 there	 is	 no	
relationship between the ratio of health facilities and 
the prevalence of pulmonary tuberculosis because in 
addition to the amount, other factors such as access to 
health service facilities and public knowledge about the 
existence	of	health	service	facilities	can	also	affect	 the	
prevalence of pulmonary TB.

Rural areas are high the incidence of TB is high due 
to the distance factor to the health service facilities, also 
because	of	 the	lack	of	knowledge	for	 the	utilization	of	
health service facilities and also economic problems 
so prefer not to seek medical facilities and prefer the 
traditional	 way.	 In	 the	 city	 of	 Padang	 for	 health	 care	
facilities such as health centers and hospitals are already 
available well, maybe only the spread is not evenly 
distributed. But it does not matter because the distance 
traveled to the health facilities means not too far away. 
Therefore, in this study, the ratio of health center and 
hospital ratios have no correlation with the prevalence 
of pulmonary tuberculosis.

CONCLUSIONS

Nanggalo	Sub-district	 is	 the	highest	 prevalence	of	
pulmonary TB in 2016. The percentage of male sex, 
population density and ratio of health service facilities 
have no correlation to the prevalence of pulmonary 
tuberculosis	 in	 Padang	 City.	While	 the	 percentage	 of	
healthy homes and households with health behavior has 
a strong power relationship with a negative direction 
toward the prevalence of pulmonary tuberculosis.

The	 Padang	 health	 office	 is	 expected	 to	 conduct	
cross-sectoral	 cooperation	 with	 the	 Central	 Bureau	
of	 Statistics	 of	 the	 city	 of	 Padang	 and	 the	 department	
of public works and public housing related to the 
distribution of healthy homes and households with 
healthy	 and	 clean	 behaviors	 in	 an	 effort	 to	 reduce	 the	
risk of tuberculosis.

The	 Public	 Health	 Center	 is	 expected	 to	 improve	
tuberculosis prevention and control, by approaching 
households to improve knowledge and understanding of 
the importance of healthy living behaviors.

The	health	office	along	with	the	public	health	center	
can provide counseling to the community to reduce the 
increase	 of	 lung	 TB	 in	 Padang	 city,	 especially	 to	 the	
community in the area with high lung TB prevalence and 
risky environmental conditions.

The health department can also disseminate 
information	media	such	as	leaflets,	posters,	etc.,	so	that	
all walks of life can be touched with information about 
pulmonary TB.
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ABSTRACT

Background: Elimination	of	Breeding	Place	(EBP)	is	the	most	effective	effort	in	preventing	the	occurrence	
of	Dengue	Hemorrhagic	Fever	(DHF).	This	effort	has	been	socialized	to	the	grassroot	in	order	to	be	willing	
and	able	to	conduct	EBP	routinely.	Information	on	how	to	conduct	EBP	has	often	been	exposed	by	using	
media communication. The use of media is expected to improve the understanding of the community so that 
the	practice	of	EBP	can	be	routinely	implemented.

Purpose:	This	study	aimed	to	determine	the	effect	of	media	information	on	EBP	toward	the	practice	of	EBP.

Method: This research used cross sectional approach. The sample in this study was 95 women obtained by 
simple random sampling technique.

Results:	Most	of	 the	 respondents	were	 late	adult	 (41.1%),	graduated	 from	primary	school	 (30.5%),	and	
housewives	 (68.4%).	 Respondents	 who	 practice	 EBP	 had	 supportive	 availability	 of	 media	 information	
(58.6%) than those with less information availability (32%). There is a relationship between information 
availability	with	the	practice	of	EBP	(p	=	0.022).	Women	with	less	supportive	media	availability	had	a	risk	of	
3.00	times	not	practicing	EBP	compared	to	women	with	supportive	availability	to	media	information	(95%	
CI	=	1,144-7,890).	More	respondents	who	practice	EBP	were	in	the	group	that	had	supportive	availability	of	
information	(56%)	than	the	less	availability	of	information	media	(46.7%).	Besides,	this	study	indicated	that	
there	is	no	relationship	between	the	accessibility	of	media	information	with	the	practice	of	EBP	(p	=	0.363).

Conclusions:	Availability	of	information	media	affects	the	practice	of	EBP.	Women	with	less	supportive	
information	media	availability	had	3.00	times	greater	risk	of	not	doing	EBP.	Meanwhile,	the	accessibility	of	
media	information	about	EBP	has	no	effect	on	the	practice	of	EBP	in	the	community.
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INTRODUCTION

Each year, Indonesia has an average number of 
dengue cases reaching 100,000 cases. This makes 
Indonesia as one of the countries that have the most 
cases of DHF. DHF cases that have been recorded in the 
period	2010-2015	averaged	50,000	to	150,000	cases	per	
year.	Even	incidents	that	occur	reach	40-60	cases	found	
in every 100,000 people. The trend of population deaths 

due to dengue since 2012 until 2015 was increasing. This 
mortality has reached up to more than 0.75% annual 
death rate. The number is high so that more prevention 
efforts	need	to	be	maximized.1

Based on data from the Ministry of Health of 
Indonesia, the number of dengue fever patients has 
reached 129,179 people by 2015. Throughout January 
2016, the Directorate of Vector and Zoonosis Disease 
Control recorded 3,298 dengue cases with 50 deaths. 
While	in	the	outbreak	area	recorded	492	cases,	25	cases	
of them died. Outbreaks occurred in 11 districts/cities in 
7 provinces in Indonesia, one of which is Central Java.1

DHF is a priority health problem in the province of 
Central Java. From 2008 to 2013, Semarang City was 
ranked 1 with the highest incidence rate (IR) DHF in 
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Central Java. Semarang city is one of dengue endemic 
areas.	In	2010,	Semarang	City	ranks	first	in	DHF	endemic	
areas	in	Central	Java.	In	2008	there	were	5,429	cases	with	
IR 36.08/10.000 population and CFR 0.3%. In 2009 it 
decreased to 3,883 cases with IR 26.21/10.000 population 
and CFR 1.1% but in 2010 it increased again to 5,538 
cases with IR 36.75/10.000 population and CFR 0.8%.2

The seriousness in controlling DHF is seen with 
the issuance of Local Regulation of City of Semarang 
Number	 5	 Year	 2010	 About	 Control	 of	 Dengue	
Hemorrhagic Fever. This regulation contains sanctions 
against violations of the implementation of DHF 
control in Semarang City. MOH decree no.581 in 1992 
has	been	stated	the	efforts	to	control	DHF	to	avoid	the	
Dengue	 Outbreak	 by	 Elimination	 of	 Breeding	 Place	
(EBP).	In	the	minister’s	decree	stated	that	the	EBP	has	
done periodically by community coordinated by Head 
of	village	 in	 the	 form	of	EBP	with	3M	plus	 as	 a	 core	
message.	The	success	of	EBP	activities,	among	others,	
can be measured by the Free Larvae Rate (ABJ). ABJ 
is said to reduce or prevent transmission of DHF if the 
figure	reaches	95%.3,4

EBP	itself	is	now	experiencing	progress	and	changes	
since	the	minister’s	decree.	It	is	marked	in	2004	has	begun	
to introduce a method of communication in delivering 
information/messages that impact on behavior change in 
the	implementation	of	EBP	through	local	social	cultural	
approach.4	One	of	 the	 efforts	 to	make	EBP	 run	well	 in	
the	 future	 is	 routinely	EBP	activity	and	socialization	of	
community	mobilization	in	order	to	realize	EBP	must	be	
continuously	improved.	Efforts	to	convey	information	on	
the	 importance	of	 doing	EBP	by	 every	household	have	
been	intensified	through	several	programs	such	as	Sicentik	
(kids supervising the free larvae program), SRSJ (One 
House	One	Supervisor),	PJR	(Monitoring	larvae	density)	
routine, Jumat Bersih (Cleaning the environment together 
every Friday), routine counseling and other supportive 
activities. In every activity, the use of information media 
is very helpful in delivering health messages. The media 
used	 include	flipcharts,	 posters,	 leaflets	 and	 videos	 that	
are displayed at local health centers. Use of good media 
will facilitate the public in understanding the information 
submitted by health workers. Along with the better 
understanding	 of	 the	 community	 regarding	 EBP,	 it	 is	
expected	that	EBP	practices	are	also	conducted	according	
to the rules so that the incidence of Dengue Fever can 
continue to be suppressed.

The activities mentioned above have also been 
routinely	 conducted	 by	 Pudakpayung	 Health	 Center	
which is located in Banyumanik, Semarang City. 
Pudakpayung	 has	 vary	 characteristics	 because	 most	
of	 them	 are	 not	 the	 original	 residents.	 Pudakpayung	
Residents as many as 21,802 people, with details of 
10,895	women	and	10,907	men.	Number	of	household	is	
as many as 6.070 families. The proportion of the poor is 
as	much	as	7.04%	or	as	many	as	1,534	households.	This	
area is far from the central government of Semarang City, 
which is on the border of Semarang City with Semarang 
Regency so it causing high migration of people from and 
out of town. In the year 206 has been found 20 people 
with	DHF	in	Pudakpayung.

This	 study	 aims	 to	 determine	 the	 effect	 of	 media	
information	about	the	practice	of	EBP	in	the	community	
in	the	Pudakpayung	Semarang	from	the	availability	and	
accessibility perspective.

METHOD

This research used Cross sectional approach method. 
Cross sectional study is a research on the object of 
research that is measured and collected simultaneously, 
one time or one time at a time (the same time), and in this 
study there is no follow up or intervention. This research 
is quantitative survey research. The sample in this 
research	 is	 the	women	 in	 Pudakpayung,	 Banyumanik,	
Semarang	City.	While	for	sample	size	calculated	using	
Lemeshow formula with population proportion 0.5, 95% 
confidence	level	and	precision	0,1	so	the	sample	found	as	
much 95 person. The sampling technique in this research 
used Simple Random Sampling technique. Respondents 
were	taken	only	in	Pudakpayung	area	to	meet	the	data	
collection	in	the	field	according	to	the	sample	criteria.

Primary	 data	 were	 obtained	 from	 interviews	 of	
respondents with the help of structured questionnaires. 
While the secondary data obtained from the Ministry of 
Health	data,	on-line	data,	reference	books	and	scientific	
journals.

Data	 obtained	 from	 respondents’	 answers	 will	 be	
analyzed	 quantitatively.	 Quantitative	 analysis	 will	 be	
done by the method that has been determined and done 
gradually. Data analysis used in this research is univariate 
analysis which is done to each variable from research 
result. Generally in the analysis only produce the 
distribution of each variable. In addition, the relationship 
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test is performed to determine the relationship between 
independent variables and dependent variables. To 
test the hypothesis, Chi Square (X2) test was done on 
significance	 level	 of	 95%	 (ρ	 <0,05)	 so	 that	 there	 is	 a	
statistically	 significant	 relationship	 between	 SPSS	 for	
windows very 16.00. Through the calculation of Chi 
Square	(X2)	the	next	test	drawn	the	conclusion	when	ρ	
smaller	than	alpha	(ρ	<0.05),	then	Ho	is	rejected	and	Ha	
accepted, which indicates a meaningful relation between 
dependent	and	independent	variables	and	if	ρ	greater	than	
alpha	ρ>	0.05)	then	Ho	accepted	and	Ha	rejected	which	
shows	there	is	no	significant	relation	between	dependent	
and independent variables. While, multivariate analysis 
is a method in doing research on more than two variables 
simultaneously. By using this analytical technique can 
be	 analyzed	 the	 influence	 of	 several	 variables	 against	
other variables at the same time. In the multivariate 
analysis will be known which independent variables has 
the	greatest	effect	on	the	dependent	variable.

RESULTS AND DISCUSSIONS

Respondent’s Characteristic:	Kelurahan	Pudakpayung	
is	 one	 of	 the	 villages	 in	 Banyumanik	 Sub-district,	
Semarang City. This village has an area of 392,932 km2 

with 23,080 residents.

The majority of women in this study was housewives 
(68,4%).	What	people	do	for	occupation	can	affect	one’s	
level of knowledge through experience or knowledge 
directly	or	indirectly.	In	addition	to	affecting	the	level	of	
knowledge,	the	work	environment	also	affects	behavior.	
As	 well	 as	 environment,	 behavior	 can	 be	 affected	 by	
environment	 either.	 People	 who	 do	 not	 have	 a	 job,	
although more leisure time but there are several factors 
that	can	influence	the	behavior	of	the	correct	prevention	
of DHF.5

Although many people have heard of DHF, some 
unaware of local transmission, its symptoms and of 
methods to reduce risk of infection. A lack of knowledge 
regarding prevention of mosquito breeding is evident 
that information about DHF and its prevention is needed 
for community especially who lived in dengue risk 
area.	The	enhancement	of	knowledge	through	different	
educational programs is needed to increase awareness 
of	 dengue	 fever.	 Some	 research	 found	 that	 female’s	
knowledge	about	DHF	is	better	than	men’s.6,7 

Table 1: Distribution of respondents characteristic 
(n = 95)

Respondent characteristic f %
1. Age

Late	adolescent	17-25	yo 2 2,1
Early	adult	26-35	yo 17 17,9
Late	adult	36-45	yo 39 41,1

Early	elderly	46-55	yo 25 26,3
Late	elderly	56-65	yo 12 12,6

2. Education
No	education 4 4,2

Graduated from elementary school 29 30,5
Graduated from junior school 16 16,8
Graduated from high school 32 33,7

Graduated from college 14 14,7
3. Occupation

Housewives 65 68,4
Private	employee 15 15,8

Civil servant 4 4,2
Labourer 11 11,6

EBP Practice

The	Elimination	 of	Breeding	Place	 activity	 (EBP)	
includes:8

 1. Drain water reservoirs at least once a week.

 2. Closely sealed the water reservoirs such as water 
barrels, jars, and so on.

 3. Removing or recycling used items that can hold 
water such as plastic bottles, cans, scrap tires, and 
other intercepts.

In addition, coupled with other ways are:9

 1. Empty vases, bird drinks place and other places 
once a week.

 2. Fix drains and gutters that are damaged.

 3. Close the holes on pieces of bamboo, trees, and so 
on with soil.

	 4.	Clean/dry	 places	 that	 can	 hold	 water	 such	 as	
banana peepah or other plants.

 5. Drying other places that can accommodate 
rainwater in yards, gardens, cemeteries, empty 
houses, and so forth.

	 6.	Keep	mosquito	larvae	fish.
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 7. Use of mosquito screen/mesh on window.
	 8.	Not	hanging	clothes	in-house.
 9. Sleep under net.
 10. Adjust adequate lighting and ventilation.
	 11.	Use	anti-mosquito	repellent	 to	prevent	mosquito	

bites.
	 12.	Perform	 larvasidation	 ie	 put	 larvacides	 such	 as	

temephos	in	places	that	are	difficult	to	drain	or	in	
areas	that	are	difficult	to	water.

Other studies found that people in smaller households 
have a relatively greater likelihood of keeping their 
homes and surroundings clean and of taking preventive 
and protective measures to control vectors and vector 
bites compared with larger households.9

Table 2 shows most respondents (93%) have 
depleted the water reservoir regularly, at least 1 time per 
week. Only 65%   of respondents closed the shelter and 
only 31% recycled used goods so that they could not be 
used	for	mosquito	breeding.	For	places	that	are	difficult	
to reach to be cleaned or drained it is advisable to use a 
larvalid powder.

Table 2: Distribution of EBP Practice (n = 95)

EBP Practice f %
1. Drain the water reservoir once a week 88 93
2. Closely sealed the water reservoir 62 65
3. Recycle used goods 29 31
4. Empty water vase, drinking water etc 27 28
5. Sprinkle the larvicide powder 34 36
6. Keep	fish	who	eat	larvae 25 26
7. Install the wire net in the ventilation 36 38
8. Not	hanging	the	clothes 52 55
9. Strive for lighting and ventilation 50 53
10. Use mosquito net 8 8
11. Use anti mosquito repellent/lotion 43 45
12. Planting	mosquito	repellent	plants 15 16

Larvacidation is the control of larvae of mosquitoes 
by giving a rainy insecticide to kill the larvae. This 
larvicidal administration can suppress the population 
density for a period of 2 months. There are various 
types of larvacides, including temephos, piriproksifen, 
metoprene, and bacillus thuringensis.8

While, adult mosquitoes can indeed be eradicated by 
fumigation (fogging) using insecticides (insect poison) 
but fumigation is not enough because the fumigation 
is killing only adult mosquitoes. The mosquito larva 
does not die with fogging. As long as the larva is not 

eradicated, every day, new mosquitoes will emerge from 
the	breeding	grounds.	This	still	needs	to	be	socialized	to	
the community because there are still many people who 
want	to	do	fogging	without	doing	EBP	on	a	regular	basis.8

Availability of Media Information: The delivery of 
health information can be done through media, both print 
media, electronic media, billboards and entertainment 
media. The availability of information media in this study 
includes information in various media and extension. 
Information	will	increase	a	person’s	knowledge	level	so	
that with good knowledge will encourage a good attitude 
followed	by	doing	EBP	for	DHF.	By	media,	information	
can be disseminated to the wider community directly 
and	 offend	 awareness	 of	 health	 behavior,	 including	
DHF.	Consistent	 utilization	 of	 the	media	will	 increase	
the likelihood of positive change.10 Media information 
can also be done through counseling. A person who 
has attended health counseling either from government 
agencies or from private parties will receive information 
that	 will	 then	 influence	 behavior	 change	 in	 a	 better	
direction. Health education is an educational activity 
conducted	by	giving	a	message,	instilling	confidence,	so	
that people not only aware, know, and understand but 
also willing and able to do a suggestion that has to do 
with	health	in	this	case	related	to	the	practice	of	EBP.11

Table 3: Distribution of information media availability

Media Information Availability f %
1. Acceptance of information 80 84
2.
 

Source of information  
a.	Newspaper 6 6
b.	Leaflet/brochure 4 4
c.	Poster 1 1
d. TV 18 19
e. Radio 1 1
f.	Socialization 78 82

3. Being	participant	in	socialization	
of DHF 77 81

4.	 Information about DHF  
a.	Definition	of	DHF	and	EBP 33 35
b. DHF Transmission 21 22
c. DHF Symptom 26 27
d.	DHF	Prevention 46 48
e.	EBP	(plus) 67 71

5.
 

Organizer	of	socialization  
a. Health center 18 19
b. Head of village 65 68
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In	 this	 study,	 socialization	 was	 reported	 as	 the	
most common source of information. The information 
mostly come from Head of village who give instruction 
in cleaning the surrounding environment regularly. In 
Indonesia, especially Java, Head of village become role 
model and respected by community. This is not similar to 
previous studies whereby mass media was cited to have 
a major role in disseminating information about dengue. 
Another study in Thailand found that health personnel 
were the main source of dengue fever information. 
Besides,	 preventive	 behaviors	 were	 significantly	
associated with information provided from sources that 
included	heads	of	villages	(p	=	0.031).	12,13

The results of this study indicate that there is 
relationship between the availability of information 

media	with	the	practice	of	EBP	(p	=	0.022).	Other	results	
showed,	that	the	availability	of	respondents’	information	
media	 had	 a	 significant	 influence	 on	 the	 behavior	 of	
EBP	DHF	in	Karangjati,	Blora	(p	<0.001).14 The results 
of the study also in line with the research conducted in 
which shows that there is a correlation between health 
counseling	with	the	practice	of	EBP	DHF	in	Mulyoharjo	
Sub-district	of	Jepara	Regency	(p	=	0,02).15 The results of 
this study are in line with research conducted by Alidan 
which states that there is a meaningful relationship 
between health education with the practice of eradicating 
mosquito breeding in Simpang III Sipin village, Kota 
Baru Kota Jambi.16 Other studies also reveal that there is 
a	 significant	 relationship	between	exposure	counseling	
with	the	practice	of	respondents	in	EBP	DHF.17

Table 4: Correlation between media information availability with EBP practice (n = 95)

Availability 
of media 

information

EBP practice
Amount

95% CI POR p-valueNo Yes
n % n % n %

Less supporting 17 12,1 8 32,0 25 100,0 1,144-7,890 3,00 0,022
Supporting 29 41,4 41 58,6 70 100,0

There is a correlation between media availability 
and	EBP	 practice.	Women	with	 less	 supportive	media	
availability had a 3 times greater risk of not practicing 
EBP	 compared	 to	 women	 who	 had	 availability	 of	
information	media	support	(95%	CI=	1,144-7,890).

Accessibility of Information Media: Most of the 
respondent	 (68%)	 received	 information	 about	 EBP	
during community gathering activities, especially at 
women	 gathering	 called	 PKK.	 This	 makes	 the	 source	
of information obtained with a distance not far (80%) 
and no cost (98%). Almost all respondents (95%) were 
exposed	to	information	about	EBP	once	in	a	month.	

Study in Thailand found that the respondents who 
have	media	 exposure	 for	 2–4	 times	 per	week	 or	 even	
more have increasing awareness about DHF. Declining 
media exposure cause low memory/information retention 
capacity in the population or lack of consistency.18

Table 5: Distribution of the accessibility of 
information media about EBP

Accessibility of information f %
1. Place

House 17 18
Public	places 6 6

Public	health	center 4 4
Community gathering 65 68

Conted…

2. Distance
Close 76 80

Moderate 8 8
Far 11 12

3. Exposure frequency
1 x/month 90 95
2-3	x/month 2 2
>	4	x/month 3 3

4. Cost
No	cost 93 98
Paid 2 2

Most	respondents	(84%)	have	received	information	
about	 EBP.	 Such	 information	 is	 obtained	 from	 audio,	
visual and audio visual media. However, as many as 
82%	 admitted	 receiving	 information	 about	 the	 EBP	
through	 extension	 or	 socialization	 activities	 organized	
by	 Pudakpayung	 Health	 Center	 as	 well	 as	 head	 of	
village and district. Most of the respondents had been 
participants in the counseling with the theme of DHF and 
the most frequently heard material was about prevention 
of	DHF	through	the	practice	of	EBP	(Plus).
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For the purposes of data processing, then the 
accessibility	 of	 information	 media	 is	 categorized	 into	
the accessibility of information media that support and 
the accessibility of information media is less support. 
More	respondents	who	practice	EBP	is	in	the	group	that	
the accessibility of information media support (56%) 
than the accessibility of information media less support 
(46.7%).	The	results	of	this	study	indicate	that	there	is	
no relationship between the accessibility of information 
media	with	the	practice	of	EBP	(p	=	0.363).	

Access to information media in this study includes 
place, distance, frequency and cost in obtaining 
information about DHF. By giving access to supporting 
information media, it is an opportunity for public to 
receive more information. The information received 
can	be	a	source	of	knowledge	that	will	affect	the	actions	

and	 behaviors	 in	 the	 EBP	 and	DHF.	Access	 to	media	
information that supports the access is easy to reach, 
high frequency, and does not require cost that people 
should pay.

Access to information is easier and more supportable 
because of the technology. Electronic media becomes a 
cheap medium, fast and easy to get information. The 
existence of technology makes people do not need 
to go far and spend big money to get information. 
Technology also increases the frequency of a person 
getting information, such as public service ads on radio 
or television that are broadcasted more than once a 
day. With the easy access of information, the level of 
knowledge	 of	 a	 person	will	 increase	which	will	 affect	
the	attitude	and	practice	in	implementing	EBP	and	DHF.

Table 6: Correlation between accessibility of information with EBP practice

Accessibility of 
media information

EBP Practice
Amount

95% CI POR p-valueNo Yes
n % n % n %

Less supporting 24 53,3 21 46,7 45 100,0 0,648-3,267 1,46 0,363
Supporting 22 44,0 28 56,0 50 100,0

CONCLUSIONS

Availability	to	information	media	affects	the	practice	
of	 EBP.	 Women	 with	 less	 supportive	 information	
media availability had a 3.00 times greater risk of not 
doing	EBP	practices	than	respondents	with	availability	
of supporting information media. Meanwhile, the 
accessibility	 of	 media	 information	 about	 EBP	 has	 no	
effect	on	the	practice	of	EBP	in	the	community.
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ABSTRACT

Malnutrition	status	in	infants	will	give	the	long-term	impact	for	 the	growth	of	children	under	five	in	the	
future.	Family	factors,	history	of	the	disease,	and	birth	history	of	infants	may	affect	the	current	nutritional	
status	 of	 children	 under	 five.	The	 purpose	 of	 this	 study	was	 to	 analyze	 the	 history	 of	 LBW,	 history	 of	
infectious disease, early breastfeeding, the number of families, and maternal education with the incidence 
of	malnutrition	status	in	toddlers	in	Magetan,	Indonesia.	The	research	method	is	observational	with	a	case-
control	approach.	The	respondents	of	this	study	were	mothers	of	children	aged	6-60	months	with	malnutrition	
status	of	54	toddlers	as	case	group.	The	comparison	of	case	and	control	respondents	is	1:1.	Chi-square	test	
was	used	to	analyze	research	data	with	95%	significance	level	(α	=	0,05).	The	results	showed	that	there	was	
a	correlation	between	the	history	of	LBW	(p	=	0.045;	OR	=	2.152;	95%	CI	=	1.008-4.595,	infectious	disease	
(p	=	0,000;	OR	=	10,000;	95%	CI	=	4.405-22,703),	early	complementary	feeding	(P	=	0,004;	OR	=	2,696;	
95%	CI	=	1,371-5,301);	and	mother	education	(p	=	0,000;	OR	=	4,796;	95%	CI	=	CI	=	1,986-11,579)	with	
the incidence of malnutrition status in toddlers in Magetan. Education of nutritious food intake, besides the 
given of exclusive breastfeeding and complementary feeding in right time able to increase the nutritional 
status of children and reduce the incidence of LBW and infectious diseases.
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INTRODUCTION

Good nutrition for babies and toddlers early in life 
has	a	long-term	impact.	Children	will	get	optimal	growth	
and	 reduce	 the	 risk	 of	 many	 diseases.	 Poor	 nutrition	
becomes	 the	 determinant	 factor	 of	 obesity	 and	 non-
infectious diseases at the time of entering adulthood1. 
In addition, malnutrition causes the occurrence of 
2.2 million deaths in children aged less than 5 years2. 
Almost	40%	of	children	under	five	age	suffer	from	loss	
of developmental potential caused by stunting. The 
reduction	of	stunting	could	have	significant	impacts	for	
children and human capital potential.

UNICEF	notes	that	in	2011,	it	is	estimated	that	about	
15% of the 20 million babies born have low birth weight4. 
Appropriate feeding can reduce the incidence of stunting 

rapidly.	Provision	of	early	complementary	feeding	(ECF)	
in infants (<6 months) leads to unsuccessful exclusive 
breastfeeding. Only about 39% of infants (<6 months) 
exclusively breastfed5. Family with low economic status 
allows pregnant mother intake in less nutritious. It can 
make the mother has a low weight as the risk for low 
birth	weight	babies	(RR	=	2.3,	95%	CI	1.4-3.8)6. They 
have	 a	 significant	 increase	 to	 deliver	 babies	 with	 low	
birth weight7. Monitoring of malnutrition cases needs 
to be considered for community nutrition improvement 
decision making.

East	 Java	Provincial	Health	Office	 in	 Indonesia	 in	
2012 recorded the prevalence of malnutrition during 
2010-2012	 period	 continued	 to	 increase,	 that	 is	 7,760	
cases	(0.33%)	(2010),	8,410	cases	(0.34%)	(2011),	and	
11,056 cases (0.35%) (2012). Magetan regency is one of 
the	districts	whose	case	of	malnutrition	is	fluctuating.	The	
number	of	children	under	five	who	were	weighed	about	
36,270	 (2013),	 identified	 by	 354	 (0.98%)	 nutritional	
status,	34,487	(95,08%)	good	nutrition,	less	than	1.378	
(3.80%)	 and	 malnutrition	 205	 (0.57%).	 Prevalence	 of	
malnutrition	 in	 the	period	2012-2014	also	experienced	
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fluctuation,	that	is	112	cases	(0,24%)	(2012),	205	cases	
(0,45%)	(2013),	and	184	cases	(0,41%)	(2014).	Primary	
health care of Karangrejo in Magetan has the highest 
prevalence	of	malnutrition	 in	 the	period	2012-2016,	 ie	
18 cases (1.3%) (2012), 31 cases (2.9%) (2013), 32 cases 
(2.5%)	 (2014	 ),	 26	 cases	 (1.6%)	 (2015),	 and	 16	 cases	
(1.02%)	(2016).	Cases	of	malnutrition	at	Primary	Health	
Care	of	Panekan	were	ranked	fourth,	but	the	number	of	
under-five	children	under	the	Red	Line	(BGM)	and	Low	
Birth Weight (LBW) cases was highest. The prevalence 
of malnutrition in primary health care is also quite high, 
ie	 11	 cases	 (0.30%)	 (2013),	 14	 cases	 (0.39%)	 (2014),	
22 cases (0.65%) (2015), and 26 cases (0.78) (2016). 
This	 study	 aims	 to	 analyze	 the	 relationship	 of	 toddler	
conditions (history of LBW, history of infectious 
disease, early complementary feeding), the number of 
families, and maternal education with the incidence of 
malnutrition status in toddlers in Magetan, East Java.

METHOD

This	 case-control	 study	 was	 conducted	 on	 54	
mothers	 with	 toddlers	 (6-59	 months)	 of	 malnutrition	
status	as	case	group	and	108	mothers	with	toddlers	(6-
59 months) good nutritional status as a control group. 
This research was conducted in May 2016 in Panekan	
Subdistrict, and Karangrejo Subdistrict, Magetan 
Regency,	Indonesia.	The	sample	selection	used	with	fixed	
disease sampling for case group and purposive sampling 
for a control group based on inclusion and exclusion 
criteria. Inclusion criteria are toddlers with nutritional 
status	 either	 based	 on	 the	 medical	 record	 of	 Panekan	
and Karangrejo Health Center. Exclusion criteria are the 
mother of a toddler has died. The data was collected by 
researchers assisted by four enumerators who are public 
health students. Enumerator training is conducted before 
data collection activities.

Information on the history of LBW, the provision 
of	MP-ASI,	 infectious	 diseases,	 the	 number	 of	 family	
members, and maternal education were obtained through 
interviews using structured questionnaires. Toddlers are 
categorized	as	‘LBW’	if	the	birth	weight	is	≤2500	g	or	
‘not LBW if the birth weight is> 2500 g, ‘has a history of 
infectious	disease’	if	you	have	had	infectious	disease	for	
the	last	three	months	or	‘no	history	of	infectious	disease’	
months	of	‘early	breastfeeding’	 if	supplementary	feeds	
other than breastmilk from <6 months of age or ‘no early 
breastfeeding’	are	supplemented	by	breastfeeding	from	
the	age	of	6	months,	the	number	of	‘big’	family	members	

if>	4	people	or	‘small’	if	≤	4	people,	and	‘malnutrition’	
if	 recorded	has	<-2SD	or>	+	2SD	or	 ‘good	nutritional	
status’	 if	 it	 has	 a	 value	 of	 -2SD	 to	+	 2SD.	Under-five	
child	 education	 is	 categorized	 as	 ‘low’	 if	 graduated	 ≤	
junior	high	school	or	‘high’	if	completed	>	junior	high	
school. Univariate analysis is used to determine the 
distribution of characteristic frequency of mother and 
toddler.	 Bivariate	 analysis	 using	 chi-square	 test	 with	
95%	significance	level	(α	=	0,05).

RESULTS AND DISCUSSIONS

The	majority	of	children	under	five	years	of	age	and	
in	control	group	were	normal,	ie	37	children	under	five	
(68.5%)	and	89	under-fives	(82.4%).	The	results	showed	
there	was	a	significant	relationship	(p	=	0.045)	between	
the history of LBW and malnutrition incidence in infants. 
Toddlers who have a history of LBW have a risk of 2.152 
times to experience malnutrition compared with infants 
with a history of normal birth weight. Low birthweight 
in	infants	is	one	of	the	impacts	of	maternal	infant’s	lack	
of nutrition during pregnancy8. The tendency of pregnant 
mothers who are less concerned about food intake 
greatly	 affects	 the	 nutrients	 obtained	 by	 their	 infants.	
UNICEF	 and	WHO	 noted	 that	 the	 incidence	 of	 LBW	
is common in poor families. The majority of mothers 
in this study worked as housewives that allow for low 
access to information about nutritious foods during 
pregnancy. Besides, the majority of education and low 
economic status can also contribute to low knowledge 
and	 affordability	 for	more	 nutritious	 food9.	The	 socio-
economic conditions of respondents in this study may 
also	affect	to	malnutrition	status	among	under-fives.	But,	
in Bangladesh showed that higher education of mother 
and	better	household	socio-economic	conditions	are	not	
sufficient	to	reduce	prevalence	of	LBW	10. 

Table 1: The performance of maternal and infant 
characteristics (n = 54 case group; n = 108 control 

group)

Characteristics Case f (%) Control f (%)
Maternal age

15-19	year 0 (0) 2 (1.9)
20-24	year 1 (1.8) 20 (18.5)
25-29	year 19 (35.2) 32 (29.6)
30-34	year 28 (51.9) 36 (33.3)
35-39	year 6 (11.1) 11 (10.2)
40-45	year 0 (0) 7 (6.5)
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Work status
Housework 34	(63.0) 59	(54.6)

Enterpreuner 13	(24.1) 31 (28.7)
Civil servant 0 (0) 3 (2.8)

Farmer 7 (13.0) 15 (13.9)
Economic status

Low 36 (66.7) 33 (30.6)
High 18 (33.3) 75	(69.4)

Infant age
6-12	month 2 (3.7) 6 (5.6)
13-24	month 10 (18.5) 29 (26.9)
25-36	month 15 (27.8) 28 (25.9)
37-48	month 10 (18.5) 29 (26.9)
49-60	month 17 (31.5) 16	(14.8)

Gender of infant
Male 21 (38.9) 54	(50.0)

Female 33 (61.1) 54	(50.0)

The proportion of incidence of infectious diseases in 
toddlers in the case group (83.3%) was higher than that 
of	 a	 control	group	 (33.3%)	 (p	=	0.000).	Toddlers	who	
have had infectious diseases have a risk of 10 times to 
experience malnutrition compared to infants who do not 
have infectious diseases. Healthy life behavior (HLB) 
can be one of the factors preventing the incidence of 
infectious diseases. Low of HLB can trigger a variety 
of infectious diseases that can inhibit the process of 
absorption of food substances in the body. It can lead 
to malnutrition status11. The children with handwashing 
with soap, brushing teeth, and using sandals correctly 
and regularly every day have a relationship which 
is	 significant	 with	 the	 nutritional	 status	 it	 has12. The 
low maternal education in this study may have low 

knowledge of hygiene and health behaviors. It may have 
an	 impact	on	 the	high	rates	of	 infection	among	under-
fives.	The	 children	who	 born	 from	mothers	who	were	
educated had a better nutritional status13.

Delivery of early complementary feeding (ECF) 
(<6	 months)	 also	 has	 a	 significant	 relationship	 with	
malnutrition	incidence	in	infants	(p	=	0,000).	This	was	
seen	in	the	size	of	under-five	of	the	case	group	given	by	
ECF	at	age	<6	months	(74.1%)	compared	with	control	
group	 controlled	 by	 ECF	 at	 age	 ≥6	 months	 (62,9%).	
Toddlers who were given ECF<6 months will be at risk 
of	malnutrition	of	4.857	times	compared	to	infants	who	
were	 given	ECF	≥6	months.	 It	 is	 a	 transitional	 period	
for a baby to begin to know food other than breast milk 
for	 the	 first	 time.	At	 that	 age,	 the	 baby’s	 weight	 has	
doubled from birth weight5. Supplementary feeding 
before	 a	 6-month-old	 baby	 can	 cause	 diarrhea	 and	
some illness that leads to malnutrition or even death14. 
Early	 breastfeeding	 in	 infants	 has	 a	 long-term	 effect	
of becoming the leading cause of obesity in children15. 
Other research showed that the provision of ECF before 
the age of 6 months is related to picky eating behavior 
when	 the	 child	 is	 entering	 pre-school	 age	 compared	
to the child who has been given the ECF at the right 
time	(≥6	months).	This	can	be	a	trigger	for	the	lack	of	
nutritional intake in children during their growth16.

The practice of early breastfeeding in infants in the 
case group is possible because the majority of women are 
poorly educated (87%) and work as housewives (63%). 
This condition allows the mother of the toddler to have 
low information access to breast milk, so that needed 
an	intervention	to	 increase	 its	knowledge.	Promotional	
interventions on breastfeeding may reduce stunting 
cases	in	36	month-old	children	by	36%17.

Table 2: Significant indicators of malnutrition status of infant

Variables Case n (%) Control n (%) P value OR 95% CI
Low-birth weight

Yes 17 (31,5) 19 (17,6)
0,045 2,152 1,008-4,595

No 37 (68,5) 89	(82,4)
Infectious disease

Yes 45	(83,3) 36 (33,3)
0,000 10 4,405-22,703

No 9 (16,7) 72 (66,7)
Early complementary feeding

Yes (<6 month) 40	(74,1) 40	(37,1)
0,000 4,857 2,357-10,010

No	(≥6	month) 14	(25,9) 68 (62,9)
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Number of family member
Big	(>4	people) 32 (59,3) 39 (36,1)

0,004 2,696 1,371-5,301
Small	(≤4	people) 22	(40,7) 69 (63,9)

Maternal education
Low	level	(≤	intermediate	school) 47	(87,0) 63 (58,3)

0,000 4,796 1,986-11,579
High level (>intermediate school) 7 (13,0) 45	(41,7)

The number of family members in this study also 
showed	 a	 significant	 relationship	 with	 the	 incidence	
of	 malnutrition	 in	 infants	 (p	 =	 0.004).	 The	 majority	
of	households	 in	 the	majority	of	cases	have>	4	people	
(59.3%),	while	 the	majority	of	family	members	are	≤4	
(63.9%). Toddlers who have large family members ( > 
4	 people)	will	 be	 at	 risk	 of	 2,696	 times	 to	 experience	
malnutrition	compared	to	under-fives	with	smaller	family	
members. A large number of family members will have 
implications for the high food needs of the family. The 
results showed that the majority of the economic status 
of	low-grade	case	families	(66.7%)	were	compared	with	
the control group that mostly had high economic status 
(69.4%).	The	low	economic	status	coupled	with	a	large	
number of family members may have an impact on the 
fulfillment	of	nutritional	needs	in	the	family	that	is	not	
achieved.	 Likewise	 in	 Bangladesh,	 there	 was	 finding	
showed low level of education of parent and poverty 
were associated with poor nutritional status18. 

The percentage of low maternal education in 
the	 under-fives	 case	 group	 (87%)	 was	 greater	 than	
the control group control group (58.3%). There is a 
significant	relationship	between	maternal	education	and	
malnutrition	 incidence	 in	 infants	 (p	=	0.000).	Toddlers	
with low educated mothers are at risk of malnutrition 
by	 4,796	 times	 compared	 with	 under-fives	 who	 have	
a higher educated mother. In fact, other studies have 
shown	that	low-educated	mothers	are	particularly	at	risk	
of poor child feeding19. Moreover, most of the mothers 
in case group (63%) work as housewives, so almost 
100% matters relating to food is the responsibility of the 
mother. Therefore, low maternal knowledge of nutritious 
food	intake	can	affect	nutritional	content	in	cooked	and	
served	 foods.	As	 the	other	finding	noted	 that	women’s	
empowerment needed to increase child nutritional 
status. Furthermore, rigorous regulation should be 
established	to	facilitate	women’s	empowerment	in	order	
to	strengthen	child	nutritional	well-being20.

CONCLUSIONS

Mothers should pay more attention to and learn 
about a variety of nutritious foods during pregnancy 
and postpartum. Low maternal knowledge can also 
be enhanced by the education of nutrition from health 
workers who are more proactive in the service places 
visited by the mother.
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ABSTRACT

Background: Low prevalence of exclusive breastfeeding was found in Indonesia. Risk factors for suboptimal 
exclusive breastfeeding were internal and external factors. Knowledge and attitude of mother are internal 
factors	 that	can	affect	exclusive	breastfeeding	practice.	This	 study	aims	 to	analyze	mother’s	knowledge,	
attitude, and practice of exclusive breastfeeding.

Method: This	cross	sectional	study	was	done	in	September-December	2017,	330	mothers	who	have	children	
under	 five	 in	 Surabaya	 and	 Sidoarjo	were	 participated	 and	 selected	with	 simple	 random	 sampling.	The	
association	between	knowledge,	attitude,	and	practice	were	analyzed	by	Chi	Square.

Result: More than half (52.7%) of mothers have a moderate knowledge about exclusive breastfeeding. 
Half	mothers	have	a	positive	attitude	toward	exclusive	breastfeeding.	Negative	attitude	to	the	statements;	
breast milk can be replace by infant formula and working mothers can easily give exclusive breastfeeding. 
As	much	as	47.6%	mothers	had	an	exclusive	breastfeeding.	There	were	association	between	knowledge	
(p=0.003)	and	attitude	(p=0.000)	with	exclusive	breastfeeding	practice.

Conclusion: Mothers with good knowledge and positive attitude have a good practice of exclusive 
breastfeeding to prevent stunting in the future life.
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INTRODUCTION

Breast milk is a nutritious food and it is often 
become a gold standard food to support child growth 
and development. WHO and Indonesian government 
recommend exclusive breastfeeding for 6 months, and 
continue until 2 years olds with complementary Feeding(1). 
Exclusive breastfeeding support the optimal growth. 
Malnutrition prevalence including stunting prevalence 
was lower in children with exclusive breastfeeding than 
non-exclusive	 breastfeeding(2). Children who received 
exclusive breastfeeding had a better immunity and it 
could lower the mortality(3) and morbidity rate(4).

The superiority of breast milk as a nutritious food 
for babies has been well studied(5).	 Nonetheless	 based	

on	 Indonesian	 Nutritional	 Status	 Surveillance	 2017,	
the prevalence of exclusive breastfeeding nationally 
is only 29.5% in 2016 and 35.7% in 2017. The East 
java	 Province	 also	 had	 a	 low	 prevalence	 of	 exclusive	
breastfeeding	(34.9%).	

There are several determinant factors of exclusive 
breastfeeding such as mothers knowledge, attitude(6), 
occupation(7),	 socio-economic	 status(8), and normal or 
caesarean section(9). Breastfeeding knowledge and attitude 
are positively related to exclusive breastfeeding(10). 
Some studies about exclusive breastfeeding was done in 
Indonesia but it has a contradictory results(11,12) and small 
samples(13,14).	 Therefore	 this	 study	 aims	 to	 analyze	 the	
association	between	mother’s	knowledge,	attitude,	and	
practice of exclusive breastfeeding in East Java.

METHOD

This cross sectional study was conducted in Surabaya 
and	Sidoarjo,	 Indonesia	 in	September-December	2017.	
Ethical clearance was obtained from the ethics committee 
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of	Faculty	of	Public	Health,	Universitas	Airlangga,	no	
503-KEPK.	The	sample	of	this	study	was	330	mothers	
who	 have	 children	 under	 five,	 which	 consist	 of	 230	
mothers from Surabaya and 100 mothers from Sidoarjo.

DATA COLLECTION

Data were collected through interviews using a 
structured questionnaire by trained enumerators. The 
questionnaire consists of individual characteristics, 
knowledge, attitude, and practice of exclusive 
breastfeeding. Fifteen questions about exclusive 
breastfeeding knowledge and 9 statements of attitude 
were asked to the samples. Three point Likert rating 
scale from agree to disagree were used to assess mothers 
attitude. Try out questionnaire was done before data 
collection and improvement was made according to the 
results of try out.

DATA ANALYSIS

Data	 were	 processed	 and	 analyzed	 using	 IBM	
program	Statistical	Package	for	Social	Sciences	(SPPS)	
version 22. Descriptive statistics including estimation 
of proportion were presented for categorical data. 
Breastfeeding	 knowledge	 were	 categorized	 as	 good	
(score>80),	 sufficient	 (score	 60-80),	 and	 insufficient	
(score <60). Breastfeeding attitude from three point 
Likert rating scale from agree to disagree were recode 
into positive (score 2), neutral (score 1), and negative 
(score 0). All responses of attitude statements then 
summarize,	 and	 then	 times	 10	 and	 divided	 1.8	 so	 the	
maximum score was 100. After that, the scores were 
categorized	 as	 positive	 (score>80),	 neutral	 (score	 60-
80), and negative (score <60). The association between 
variables	were	analyzed	by	Chi-square	test.

RESULTS AND DISCUSSIONS

The mothers mean aged was 30.8 years old, 
meanwhile	 their	 children	was	 under	 2	 years	 old	 (13.4	
months). Most of them are housewives (80.9%). Working 
as a private employee was the most common among 
the	working	mothers.	More	 than	half	mothers	 (56.4%)	
were graduated from high school, and almost a quarter 
(23.3%) were junior high school. Only ten percent of 
mothers who had higher education.

Table 1: Socio-economic characteristics

Characteristics n (%)
Mothers Occupation

Housewife 267 (80.9)
Private	employee 37 (11.2)

Enterpreneur 14	(4.2)
Labour 5 (1.5)

Civil servant 3 (0.9)
Others 4	(1.2)

Mothers Education
Elementary school 34	(10.3)
Junior high school 77 (23.3)

High school 186	(56.4)
Diploma 11 (3.3)
Graduate 21	(6.4)

Post-graduate 1 (0.3)
Family Income

<IDR, 2,000,000 119 (36.1)
IDR 2,000,000 – 3,000,000 105 (31.8)
>	IDR	3,000,000	–	4,000,000 79 (23.9)
>	IDR	4,000,000	–	5,000,000 12 (3.6)
> IDR 5,000,000 – 7,500,000 9 (2.7)

> IDR 7,500,000 6 (1.8)
Mean	of	mother’s	age	(years) 30.8±7.1

Mean	of	children’s	age	(months) 13.4±8.5

More than 60% samples had a family income less 
than	IDR	3,000,000	(~	US$	230.8).	This	was	lower	than	
regional minimum wages either in Surabaya or Sidoarjo. 
Only a few samples who had high income (>IDR 
4,000,000;	~US$	307.7).

Table 2 showed that more than half (52.7%) mothers 
had	a	 sufficient	knowledge	with	mean	score	73.4.	The	
proportion of mothers with good knowledge (30.3%) 
was	 higher	 than	 insufficient	 knowledge	 (17.0%).	 This	
implied	 that	most	mothers	 had	 a	 sufficient	 knowledge	
about breastfeeding. 

The items for breastfeeding knowledge instrument 
were	comprised	of	15	questions	including	the	definition	
and	 benefit	 exclusive	 breastfeeding,	 time	 to	 give	
complementary foods, and when to stop breast milk. 
There were some items which were not well understood 
by	 the	 mothers,	 that	 is,	 the	 definition	 of	 exclusive	
breastfeeding,	 the	 benefit	 of	 breastfeeding	 for	 their	
children (growth, development, immunity, morbidity, 
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and mortality) and for themself (mothers had a longer 
time to delay fertility postpartum so it could delayed the 
pregnancy and slim faster).

Table 2: Distribution of subjects by category of 
breastfeeding knowledge and attitude

Category n (%)
Breastfeeding knowledge

Insufficient	(score	<60) 56 (17.0)
Sufficient	(score	60-80) 174	(52.7)

Good (score >80) 100 (30.3)
Mean±SD	score 73.4	±	17.5

Breastfeeding attitude
Negative	(score	<60) 37 (11.2)
Neutral	(score	60-80) 129 (39.1)
Positive	(score	>80) 164	(49.7)
Mean±SD	score 79.3	±	14.9

Most mothers know and have heard about exclusive 
breastfeeding,	but	they	didn’t	know	the	definition	of	it.	
The	low	understanding	about	the	definition	of	exclusive	
breastfeeding can make the information bias and not 
synchronize	when	mothers	asked	if	she	gave	exclusive	
breastfeeding for their infants.

Most mothers had a good knowledge about the 
timing of giving the breast milk and complementary 
foods. They knew that less than an hour after birth they 
had to give breast milk. They also knew when the best 
time to give the complementary foods, and when to stop 
breast milk.

From table 2, we can reveal that less than half 
mothers had a positive attitude towards exclusive 
breastfeeding.	This	finding	was	similar	to	a	study	from	
Southwestern Ethiopia(15). Meanwhile more than one 
third	mothers	 had	 a	 neutral	 attitude.	Negative	 attitude	
towards	 statements;	 breast	milk	 can	 be	 substituted	 by	
infant formulas, it is hard for the working mothers to 
give exclusive breastfeeding, and it is need a special 
training in giving breast milk. The 3 negative attitude 
can be constrains in giving the exclusive breastfeeding. 
Many mothers agreed that breast milk can be replace and 
substituted with infant formulas. 

In normal condition, it is not recommended to give 
the infants other than breast milk. In medical indication, 
infant formulas were needed. According to the law of 

Republic Indonesia no 36/2009 concerning health, 
article 128 stated “Every infant has the right to receive 
exclusive breastfeeding since birth for six months, 
except on a medical indication.” The law also suggested 
that breast milk should be continued until 2 years old, 
together with complementary feeding(1). 

This medical indication (babies and or the mothers 
condition) described in more detail in the law of Republic 
Indonesia no 39/2013 concerning infant formula and 
others	baby	products,	article	10-13.	Medical	indication	
are special condition when baby can only receive infant 
formula such as inborn errors metabolism (galactosemia, 
maple syrup urine disease, phenylketonuria, an others 
metabolic disorder), very low birth weight, and preterm 
birth. Meanwhile mothers medical indication were 
infected	 by	 human	 immunodeficiency	 virus,	 had	 a	
severe diseases, infected by herpes simplex virus type 
1 and 2 in their breast, had a medical treatment (using 
psychotropic drugs, iodine 131 radioactive, iodoform 
topical and or cytotoxic chemotherapy drugs), and or 
the mothers had passed away, severe mental illness, or 
separated from the baby(16).

Table 3: Mother knowledge about exclusive 
breastfeeding

Breastfeeding knowledge n (%)
Knowing exclusive breastfeeding 261 (79.1)

Exclusive breastfeeding is no other food 
or drink, not even water, except breast 

milk for 6 months of life 
161	(48.8)

Mothers should give breast milk to the 
newborn or maximal 1 hour after birth 310 (93.9)

Breast milk is important for infant 323 (97.9)
Breast milk give nutrition for child 

growth and development and increasing 
infant immunity

192 (58.2)

Breast milk contain colostrum, antibody, 
protein, taurine, carbohydrate, and fat 216 (65.5)

Exclusive breastfeeding made children 
smart, independent, and could decrease 

infant mortality and morbidity rate
155	(47)

Giving exclusive breastfeeding for 6 
months	are	beneficial	for	mothers 303 (92.1)

Giving exclusive breastfeeding made 
mothers had a longer time to delay 

fertility postpartum so it could delayed 
the pregnancy and slim faster

149	(45.8)
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Breastfeeding could be replace by other 
food such as complementary foods 200 (60.8)

Breast milk better than breast milk 
substituted 324	(98.5)

Breastfeeding are nutritious, practical, 
cheap, and could increase bonding 

between mother and baby
205 (62.3)

Complementary feeding are best given 
at >6 months 288 (87.8)

Mothers should breastfed their baby 
frequently 265 (80.8)

Baby should be given breast milk until 2 
years old 279 (85.1)

Table 4: Mother attitude towards exclusive 
breastfeeding

Statements n (%) 
Complementary foods for infants can be 

given	at	4	months 82 (25)

Breast milk cannot be substituted with 
infant formula 126 (39)

Working mother can give an exclusive 
breastfeeding easily 112	(34.1)

Mothers	gave	their	first	breastmilk	
which were yellowish 307 (93.6)

Every infants have the right to accept 
exclusive breastfeeding 322 (98.2)

There was no need expertise or special 
training in giving breast milk 90 (27.5)

Breast milk should be given 
continuously until 2 years old 305 (93)

There	was	a	differences	in	growth	and	
development between breast milk and 

non	breast-milk	children
259 (79.2)

There	was	a	differences	in	immunity	
between	breast	milk	and	non	breast-

millk baby
287 (88)

Another negative attitude toward exclusive 
breastfeeding were the working mothers cannot continue 
giving exclusive breastfeeding. Most of the samples said 
that it was hard to give an exclusive breastfeeding among 
working	mother.	This	result	was	in-line	with	study	from	
South Jordan which showed that working mother were 
less likely to practice exclusive breastfeeding compared 
to	non-working	mother.	They	perceived	that	insufficient	
amount of milk, end of maternity leave and no appropriate 
place for breastfeeding, wanted to improve babies weight 
gain, busy with work and no time for breastfeeding were 
the causes of premature breastfeeding cessation(7). Study 

from Malaysia also revealed that work place and short 
maternity leave can be the causes of not continuing 
exclusive breastfeeding(8). 

Table 5 showed that the prevalence of exclusive 
breastfeeding	 was	 47.6%	 and	 it	 was	 higher	 than	 the	
national prevalence(17). There was a tendency that 
mothers who had a good knowledge have a higher 
proportion of giving exclusive breastfeeding than the 
lower knowledge level. The same trend also found in 
breastfeeding attitude. Mothers who had positive attitude 
have a higher proportion of exclusive breastfeeding than 
a negative ones.

Chi	 square	 analyzed	 showed	 that	 there	 was	 a	
significant	association	between	breastfeeding	knowledge	
(p=0.003)	 and	 attitude	 (p=0.000)	 with	 exclusive	
breastfeeding practice. This result was similar with 
study Zhang et al. in Shanghai, China(10).	This	significant	
association implied that improvement in knowledge and 
attitude become an important factors in increasing the 
prevalence of exclusive breastfeeding. 

Study	 from	Malawi	 and	 Indonesia	 confirmed	 that	
exclusive breastfeeding was associated with stunting(18,14). 
Children who had a frequent infections could cost a lot 
of energy to protect and repair the clinical symptoms and 
tissue damage. This condition may impair the children 
growth(19). Therefore it is necessary for the children 
to receive exclusive breastfeeding. Mothers transfer 
the immunity to their child through breastfeeding. 
Breastfeeding made the maternal IgG actively transport 
to the fetus. This antibodies are important for the infant 
during several months to protect their health(19). A longer 
duration of exclusive breastfeeding correlate with lower 
prevalence of stunting(2).

Table 5: Association between breastfeeding 
knowledge and attitude with breastfeeding practice

Variables
Exclusive Breastfeeding p 

valueYes No Total
Breastfeeding knowledge

0.
00

3Insufficient 16 (28.6) 40	(71.4) 56 (100)
Sufficient 84	(48.3) 90 (51.7) 174	(100)

Good 57 (57.0) 43	(43.0) 100 (100)
Total 157	(47.6) 173	(52.4) 330 (100)

Breastfeeding attitude

0.
00

0Negative 7 (18.9) 30 (81.1) 37 (100)
Neutral 54	(41.9) 75 (58.1) 129 (100)
Positive 96 (58.5) 68	(41.5) 164	(100)

Total 157	(47.6) 173	(52.4) 330 (100)
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CONCLUSIONS

Improvement in knowledge and attitude will 
increase exclusive breastfeeding. Good practice of 
exclusive breastfeeding can be an entry point to prevent 
growth retardation particularly stunting. Therefore it is 
important to increase mother knowledge and positive 
attitude	 towards	 breastfeeding.	 Particularly	 knowledge	
about	exclusive	breastfeeding	definition	and	the	benefit	
of breastfeeding for their children (growth, development, 
immunity, morbidity, and mortality). Increasing positive 
attitude about exclusive breastfeeding in working 
mother, the use of infant formula appropriately and 
everyone can give breast milk for their baby without any 
special expertise or special training.
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ABSTRACT

Cerumen impaction on children in six cities of Indonesia is 30.5%. The case of cerumen impaction in 1st 
grade	elementary	school	in	the	coastal	area,	Bandarharjo	Public	Health	Center	in	2015-2016	was	significantly	
increased	(18.34%	and	32.77%).	Cerumen	impaction	which	is	happened	in	pupils	can	caused	hearing	loss	
which	impacted	in	abnormality	growth,	learning	derivation,	and	difficulties	in	social	adaptation.	This	study	
aimed	to	analyze	the	factors	associated	with	the	cerumen	impaction	case	in	1st grade elementary students. 
This study was an analytic observational study with cross sectional approach conducted on 262 subjects 
in	five	 elementary	 schools	 in	 the	 coastal	 area,	Bandarharjo	Public	Health	Center,	North	Semarang.	The	
selection of the subject was done by simple random sampling to determine the name of the school and the 
children’s	name	to	diagnosed	cerumen	impaction,	then	parents	of	children	interviewed	using	questionnaire.	
Around	50.8%	children	suffered	cerumen	impaction.	The	history	of	ear	infections	is	associated	with	cerumen	
impaction	(p	=	0.004;	POR	=	3.173;	95%	CI	=	1.472-6.842).	Parents	need	to	do	infection	prevention	by	not	
using	ear-based	cleaning	tools	and	need	to	be	educated	about	cerumen	characteristics	and	functions.
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INTRODUCTION

Indonesian	 Health	 Ministry	 in	 National	 Strategic	
Plan	 targeted	hearing	 loss	 can	be	prevented	until	 90%	
for reaching sound hearing in 2030.1 Cerumen impaction 
which is happened in pupils can caused hearing loss 
which impacted in growth disorder, learning derivation, 
and	difficulties	in	social	adaptation.2

A research in South Africa showed that 6.6% 
students had cerumen impaction and 7.5% was diagnosed 
as hearing disorder.3 Indonesia Community of Sight and 

Hearing Health survey in 7 provinces revealed outer ear 
disease prevalence was (6.8%) which the main the main 
cause of the outer ear morbidity was cerumen impaction 
(3.6%)	and	the	highest	case	was	happened	in	school-age	
children (7–18 years old). 1	Previous	studies	were	also	
showed similar results such as in Semarang amounted 
21.4%	 were	 suffered	 cerumen	 impaction	 and	 6.2%	
students had hearing disorder4	and	at	Pantai	Bahu	coastal	
area revealed 22.6% society had bilateral cerumen, 6.5% 
had perforated timpani bilateral membrane, dan 12.9% 
cannot be evaluated due to cerumen blocked ear.5

Preliminary	study	conducted	by	Community	Health	
Center of Central Java in 2016 showed that cerumen 
impaction	was	the	first	rank	of	the	top	ten	ear	diseases	
which 2 until 20 patients visited every day. The highest 
visit	prevalence	was	children	at	5–14	years	old	(28.8%).6 
Cerumen impaction prevalence in 1st	 grade	 of	 24	
elementary	students	in	coastal	area	–	Bandarharjo	Public	
Health	Center	in	2015	was	18.34%	then	increased	into	
32.77% in 2016.7
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Mahardhika revealed that cerumen impaction could 
be impacted by internal factors such as age, genetic, 
ear canal diameter, shape and anatomy deformity of ear 
canal, mental retardation, down syndrome, and body 
mass	 index.	External	 factor	 including	 socio-economic,	
environmental condition, knowledge about ear health, 
cleaning ear with cotton bud behavior, ear infection, and 
adrenergic drugs used.5,8 

In nowadays, research for knowing cerumen 
impaction	 factors	 were	 still	 limited	 and	 had	 different	
results.8	This	 research	 aimed	 to	 analyze	 factors	which	
contributed to cerumen impaction case in 1st grade of 
coastal area elementary school, especially Bandarharjo 
Public	Health	Center	working	area,	North	Semarang.

METHOD

Study Population: A simple random sampling for 
elementary	 school	 name	 and	 students’	 name.	 This	
research used 262 of 1st grade students in 5 elementary 
schools as subject and their parents as respondents.

Study Design: This was an observational analytic with 
cross sectional approach.

Measurement: Gender was measured by direct 
observation. BMI was measured by children 

anthropometric measurement based on WHO standard. 
Subject’s	weight	 used	 digital	 scale	 and	microtoise	 for	
height.	Respondent’s	knowledge	and	behavior,	and	ear	
infection history were traced by questionnaire which 
had been previously trusted by validity and reliability 
test. Cerumen impaction checkup was done by otoscopy 
examination method which conducted by ear, nose, and 
throat doctor from Agency for Hearing Disorder and 
Hearing	Loss	Central	Java	Province.

Statistical Analysis: Univariate and bivariate data 
analysis were used on this research. Relation in each 
variable	was	analyzed	by	chi	square	(X2)	test.	P	value	<	
0.05	marked	as	significant	in	statistic.

RESULTS AND DISCUSSIONS

Cerumen Impaction Case: The proportion of gender 
of 262 1st grade students in 5 elementary schools was 
slightly	different.	The	age	 ranged	 from	6	until	9	years	
old.	Subject’s	parents	were	about	25-45	years	old.	Most	
of the parents had graduated from senior high school 
(SHS). Majority of father worked as private sector 
employees	(41.6%)	and	most	of	mothers	were	housewife	
(50.8%). The cerumen impaction case proportion was 
more than a half from total sample (50.8%) (Table 1).

Table 1: Frequency Distribution of Cerumen Impaction Case

Elementary School 
Name

Cerumen Impaction Case
Total

Positive Negative
f % f % f %

Tanjung Mas 37 14.1 10 3.8 47 17.9
Kusuma Bhakti 24 9.2 30 11.5 54 20.6
Bandarharjo 2 29 11.1 15 5.7 44 16.8

Dadapsari 33 12.6 22 8.4 55 21.0
Sultan Agung 2 20 7.6 42 16.0 62 23.7

Total 133 50.8 129 49.2 262 100.0

Table 2: Variables of Gender, BMI, parents konowledge, parent behaviour, and infection with cerumen 
impaction case

Variables Subvariables
Cerumen Impaction

Test of Significance Positive Negative
f % f %

Gender
Female 58 49.2 60 50.8 P value : 0.728

	POR	:	0.889Male 75 52.1 69 47.9
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BMI
Fat-obesity 33 45.8 39 54.2 P	value	:	0.399

POR	:	0.762Thin-normal 100 52.6 90 47.4

Parents Knowledge
Lack 64 51.6 60 48.4 P value : 0.891

POR	:	1.067Good 69 50.0 69 50.0

Parents Behaviour
Risky 42 57.5 31 42.5 P value : 0.221

POR	:	1.459Safe 91 48.1 98 51.9
Ear Infection 

History
Available 28 73.7 10 26.3 P value : 0.004

POR	:	3.173Not	available 105 46.9 119 53.1

More Than 50% Cerumen Impaction Case: This result 
is similar with previous studies mentioned the high score 
cerumen in the children group was caused by cerumen 
production increase due to sebaceous glands production 
starting to increase in 7 years old children and continuing 
by ages, cerumen score will decrease in middle age, adult, 
and elder, and will rise again in the late elder age.9,10

No Relation Between Gender and Cerumen 
Impaction Case: Substances which consisting cerumen 
are variative depend on gender, age, and menstruation 
phase. Cerumen sample which is taken on follicular stage 
from	19-40	years	old	women	having	higher	cholesterol	
and	 squalene	 level,	 in	 the	 same	 age	men’s	 cholesterol	
level	were	lower	than	women’s.11 

This result might happen because the subject were 1st 
grade	students	(7-9	years	old)	(Table	2),	which	not	enter	
puberty	phase	yet,	so	at	their	age	there	is	no	differences	in	
ester and cholesterol level either in girls or boy. In cerumen 
subject, the highest ester and cholesterol level was placed 
by	1-10	years	old	children	(for	girls	and	boys).11

Cerumen impaction is commonly happened in men 
rather	than	women,	it	was	impacted	by	hair	in	men’s	ear	
hole was thicker and rougher can disturb natural cerumen 
cleaning.12 There was also relation between seasonal diet 
and triglyceride cerumen production, sexual hormone 
contributed only in small part in lipid substance and 
cerumen production level.13 Cerumen sebum production 
decrease in men and women corelated with age, cerumen 
sebum	level	rise	peaked	in	age	15-35	and	slumped	along	
adult age.14,15

No Relation Between Body Mass index and cerumen 
Impaction Case: The obese person having metabolism 
disturbance tendency–over lipogenesis, so can increase 
free fatty acid level (major compound of cerumen) in 
the body.16

That no relation can be caused by homogeneity 
of the samples or imbalance total number of samples 
which	were	compared;	cerumen	impaction	case	mostly	
happened	 in	 children	 with	 thin-normal	 BMI	 (52.6%)	
rather	 than	happened	 in	 samples	with	 fat-obesity	BMI	
(45.8%)	(Table	2).	

Previous	 study	 revealed	 no	 remarkable	 relation	
between	BMI	and	cerumen	impaction	case	number	(p	=	
0.803) caused imbalance of samples compared, patients 
with weight less than standard until normal (71.9%) were 
higher than upper standard weight patients (28.1%).17

However, other research showed relation between 
seasonal diet and triglyceride production.13 Research 
differences	 can	 be	 caused	 by	 the	 more	 accurate	
laboratory testing method in her research for identifying 
the availability of triglyceride decrease in respondent 
who did seasonal diet. Meanwhile BMI measurement on 
this research used direct height and weight measurement.

No Relation Between Parent Knowledge and Cerumen 
Impaction Case: Good ear cleaning knowledge will give 
good result in hearing disturbance prevention. Majority 
of people think that cerumen is a dangerous waste for 
the	 body.	 It	 affects	 manual	 individual	 ear	 cleaning.	
18,19 Hubson observed in 325 people then resulted that 
majority of people cleaning their ears using cotton buds 
routinely	and	did	not	know	their	drawback	effect	from	
this activity.20

The no relation might be because knowledge was 
not	 direct	 influence	 factor	 in	 cerumen	 impaction	 case.	
Proportion	 of	 parents	 who	 have	 good	 knowledge	 in	
this study is more than half the number of respondents, 
merely (52.7%) (Table 2). This result also can be caused 
by good knowledge parent had probability to not applied 
their knowledge in their daily live. It can be showed 
by parent who knew that cleaning cerumen with cotton 



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         877      

buds can push cerumen entering deeper into the ear 
(66.8%), and (55%) parent knew that cleaning cerumen 
with	 cotton	 buds	 can	 injure	 ear-hole-skin	 (Table	 2).	
Meanwhile majority of parent (85.1%) used cotton buds 
for cleaning their children ear. Moreover, on site research 
found 9.2% parent used hard material for cleaning ear, 
such as stainless (Table 2). The habit to clean ear with 
cotton buds or hard material tools for ear cleaning can 
disturb natural cleaning mechanism and can push skin 
cells death and cerumen into eardrum, so the earwax 
accumulated which can caused cerumen impaction.21

No Relation Between Ear Cleaning and Cerumen 
Impaction Case: Cotton buds that used uncarefully can 
impacted tympanic membrane damage and damaging ear 
canal epithelium skin, so cerumen migration outside was 
disturbed.22,23,24 This result similar with previous study 
which	presented	 that	swabs	of	cotton	was	not	 influence	
in	 right	 ear	 samples	examinated	 (p	value=0.270),	while	
connected	with	75%	cerumen	impaction	case	of	children’s	
left	ear	(p	value=0.02),	this	difference	can	be	caused	by	
different	technique	in	left	or	right	ear	cotton	buds	used.	25 

This research result can be impacted by other factor 
that	can	influenced,	such	as	outer	ear	infection	history.	It	
means that even majority of parent had safety behavior 
(not risky) merely 72.1%, but if children had infection 
history	 in	 multiple	 time	 can	 caused	 inflammation	
reaction in ear, in consequence cause over apocrine 
glands production in ear canal as body defense to protect 
ear canal so produced accumulated product which 
blocked ear. 23,26

Ear canal (canalis acusticus externus)	diameter	size	
was also predicted as a caused of no relation both these two 
factors in 1st grade students. First two decades of young 
age groups were founded having externa canal auditory 
diameter relatively smaller rather than adult.9 Cerumen 
score decrease in adult until elderly age due to ear canal 
has	met	 its	maximum	size	and	does	not	grow	anymore.	
9 On site research found that one of cerumen impaction 
children	suffered	bilaterally	and	cerumen	extraction	could	
not be taken due to the left ear canal was narrow.

Relation Between Ear Infection History and Cerumen 
Impaction Case: Multiple ear infection or allergy can 
cause	 inflammation	 reaction	 in	 the	ear,	 so	 impacted	 in	
over apocrine glands production on ear canal as body 
defense to protect ear canal which caused blocked ear by 
product accumulation.23,26 

This research showed that ear infection history 
associated with cerumen impaction case with p 
value=0.004	 (p<0.05).	 This	 correlation	 was	 reflected	
by	 14.5%	 children	who	 had	 outer	 ear	 infection	 history,	
cerumen impaction children proportion was 73.7%, it was 
higher than children without cerumen impaction (26.3%). 
In addition, association strength could be seen from 
POR	value=3.173	 (CI	95%=1.472-6.842),	 it	means	 that	
children with outer ear infection history had bigger risk 
in	suffering	cerumen	impaction	3.172	times	than	children	
who never had outer ear infection history (Table 2).

Predisposing	factors	which	contributed	in	outer	ear	
infection including minor trauma when prying ear, trauma 
due to scratches by hair clip, matchstick, or others tools 
which not supposed to cleaning ear, frequently cleaning 
ear after swimming when canal skin had macerated.27 
The suitable ear caring can be done by simple steps such 
as cleaning external ear using clean wet fabric, then if 
cerumen accumulation is founded should be handled by 
doctor.28	The	parent’s	behavior	(Table	2)	can	impact	in	
canal ear lipid layer skin loose. Lipid layer in ear canal 
skin aims to skin macerate prevention and block bacteria 
when entering skin by apopilosebacea skin. If lipid layer 
loose due to multiple ear cleaning, so pathogen organism 
which embedded in ear canal can grow then make easier 
ear infection.

CONCLUSIONS

Cerumen impaction case proportion were more than 
a	half	of	total	samples	(50.8%).	Gender	(p	value=0.728),	
body	 mass	 index	 (p	 value=0.399),	 parent	 knowledge	
(p	 value=0.891),	 parent	 behavior	 (p	 value=0.221)	 did	
not	have	 significance	 relation	with	 cerumen	 impaction	
case.	Meanwhile,	ear	infection	history	(p	value=0.004)	
had	significance	relation	with	cerumen	impaction	case.	
Need	 parent’s	 education	 on	 how	 to	 prevent	 cerumen	
impaction.
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ABSTRACT

The	initial	observation	on	compliance	test	for	X-ray	facilities	reported	that	some	of	them	were	failed	to	meet	
the	obligation	of	compliance	test	provided	by	the	Health	Facilities	Security	of	Makassar	Region	or	BPFK	
Makassar.	The	purpose	of	this	study	was	to	explore	the	reasons	for	their	failure	to	fulfill	the	obligation	on	
X-ray	facilities	compliance	and	services.	This	research	employed	qualitative	methods.	The	ten	informants	
of	9	primary	informants	and	1	secondary	informant	from	the	X-ray	health	facilities	in	Makassar	of	South	
Sulawesi Island were interviewed. The result behind the success in their compliance test was mainly due to 
the	presence	of	the	supervision	team	from	the	Nuclear	Energy	Regulatory	Agency	of	Indonesia.	Additionally,	
another	factor	such	as	the	presence	of	internal	and	external	supervision	also	played	significant	support	to	
be	able	 to	 fulfill	 the	compliance	 test	 for	X-ray	 facilities.	At	 the	other	 side,	 inadequate	 funding	and	 lack	
of understanding about the purpose and obligation of the compliance test were mostly informed by the 
respondents	as	the	main	reasons	for	their	failure	to	comply	with	the	calibration	test	of	the	X-ray	facilities.	
Therefore, external and internal supervision should be strengthened to increase the compliance test among 
X-ray	health	facilities	in	Makassar.
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INTRODUCTION

The Minister of Health of Indonesia Regulation 
Number.	 432/MENKES/SK/IV/2007	 on	 occupational	
safety and health management for the hospital stipulated 
that	radiation	is	one	of	potential	physical	hazards	to	be	
concerned	by	planning,	organizing,	 implementing,	and	
controlling aiming to cultivate occupational safety and 
health in the hospital especially in radiology examination.

The	ionizing	radiation	that	involves	the	human	body	
can	 cause	 deterministic	 effects	 such	 as	 skin	 erythema,	
cataract, sterility, nausea, diarrhea, fetal death, stochastic 
effects	 such	 as	 cancer,	 and	 hereditary	 defects.1 The 
radiation protection is useful to prevent the deterministic 
effects	 and	 to	 decrease	 the	 probability	 of	 stochastic	
effects	among	workers.

Meanwhile, the compliance test is an assurance of 
the	X-ray	used	to	prevent	unnecessary	radiation	dose	on	
the patients, the workers and the person who may around. 
The	x-ray	machine	reliability	assurance	in	Indonesia	is	
regulated	 by	 BAPETEN	 Regulation	 Number	 9/2011	
regarding the implementation of the compliance test and 
the	 Indonesian	Minister	 of	Health	Regulation	Number	
54/2015	 on	 the	 medical	 equipment	 compliance	 test.	
According	 to	 BAPETEN	 Regulation	 Number	 9/2011,	
every health facilities that request a new permit or an 
extension	of	the	license	of	X-ray	machine	is	mandated	to	
apply for the compliance test. If a case occurs.2 

The	services	of	the	compliance	test	applied	by	BPFK	
Makassar	include	10	zones	in	eastern	Indonesia:	South	
Sulawesi, West Sulawesi, Central Sulawesi, Southeast 
Sulawesi,	 Gorontalo,	 North	 Sulawesi,	 North	 Maluku,	
Maluku,	 Papua,	 and	West	 Papua.	 From	 2015	 to	 2017	
some	124,	114,	134,	and	145	facilities	around	the	Eastern	
part of Indonesian territory had the compliance test 
once or twice. The Director General of Health Services 
of the Ministry of Health Republic Indonesia showed 
that	315	hospitals	under	BPFK	Makassar’s	coverage	of	
General	Hospitals	and	Specialty	Hospitals	had	the	X-ray	
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facilities.3 Unfortunately, many of them did not meet the 
standard of twice compliance tests annually. According 
to a theory, the input, the process, and the output in 
health administration is unique according to who and 
how to deal with their limitation.4 

There are some aspects such as health facilities, 
fund, policy, and feedback that are in need to boost 
the	 fulfillment	of	 twice	compliance	 tests	 for	 the	X-ray	
facilities annually.

METHOD

This research was qualitative research. The 
government’s	 X-ray	 facilities	 that	 implement	 twice	
tests	 continuously	 or	 called	 ‘SP.A,’	 while	 the	 private	
X-ray	 facilities	 are	 called	 ‘SP.B.’	 The	 government	
health facilities that do not implement the twice tests 

periodically	are	called	‘SP.C,’	and	 the	private	ones	are	
called	‘SP.D.’	The	informants	consisted	of	management	
staff	and	a	technical	worker	from	both	sides,	the	X-ray	
facilities	 and	 the	 BPFK	 of	 Makassar.	 An	 in-depth	
interview was employed to gather data. A total of ten 
informants	from	the	X-ray	health	facilities	in	Makassar	
of South Sulawesi Island were interviewed, and their 
responses	 were	 re-check	 using	 triangulation	 with	 the	
BPFK	staff	and	technical	operator.

RESULTS

Data Analysis of BPFK Makassar:	According	to	BPFK	
Makassar	 services,	 the	 compliance	 test	 from	 2014	 to	
2017 increased in term of the number of test participants, 
besides the decreasing number of health facilities from 
124	 facilities	 to	114	 from	2014	 to	2015.	The	 result	 of	
the implementation of the test can be shown in Table 1..

Table 1: A number of health facilities implement the compliance test and calibration in the year of 2014–2018

Province 2014 2015 2016 2017 2018*
North	Sulawesi 8 8 8 10 6

South East Sulawesi 9 5 7 12 2
Central Sulawesi 11 7 11 15 8
South Sulawesi 57 51 66 55 17
West Sulawesi 4 4 3 7 0
West	Papua 6 1 3 2 1
Papua	 7 9 7 9 2

North	Maluku 5 4 7 4 4
Maluku 6 2 5 8 2

Gorontalo 6 14 6 9 2
Outside	The	Working	Area	of	BPFK	Makassar 5 9 11 14 4

Total 124 114 134 145 48
*The data until 2018 May

South Sulawesi is a province with the largest number of health facilities in East Indonesia. Almost half or 
44.29%	implemented	the	compliance	test	with	BPFK	Makassar	annually.	In	2017,	there	was	an	increasing	number	
of	compliance	test	participants	up	to	70%	of	X-ray	facilities.

Table 2: The number of Health Facilities based on both possession of government and private from year of 2014-2018

Health Facilities 2014 2015 2016 2017 2018*
Central Government 4 4 6 5 4
Province	Government 12 11 12 17 3

County/City Government 48 40 56 57 16
Another Minister 2 2 2 3 0
Private	Hospitals 28 24 29 30 7

Clinics 24 26 14 24 7
BUMN 1 2 3 0 0

Companies 2 2 4 2 4
TNI/POLRI 3 3 8 7 7

Total 124 114 134 145 48
*The data until 2018 May
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In	the	input,	process,	and	output	are	shown	in	figure	
1.	the	X-ray	facilities	attached	to	the	government	showed	
an	increase	in	compliance	test	fulfillment,	but	the	private	
ones	didn’t	show	any	progress.

Figure 1: Scheme of the application of the compliance 
test and calibration with Systems Theory

Interviews Result

Input: All	management	and	staff	in	‘SP.A,’	SP.B,’	and	
SP.C’	 knew	 the	 latest	 regulation	 of	 the	 compliance	
test	 that	should	be	fulfilled	biennial	or	once	every	 two	
years along with the extension of the license. Funding 
was	the	main	reason	for	failure	in	the	fulfillment	of	the	
compliance test.

Subsequently, the standard operating procedure had 
to	be	implemented	for	the	X-ray	facilities	if	the	facility	
sought the compliance test and licensed to operate it.

The	 ‘SP.A,’	 ‘SP.B’	 and	 ‘SP.D’	 obtained	 the	
compliance	test	with	BPFK	Makassar.	However,	‘SP.C’	
had calibrated with private labs in 2017. Financially, one 
of the respondents said that the cost of medical equipment 
calibration	by	BPFK	Makassar	is	too	expensive.

Process: Planning	for	the	test	was	conducted	annually.	
The	 X-ray	 Facilities	 with	 (‘SP.A’)	 could	 not	 schedule	
the	test	because	they	had	no	staff	to	be	in	charge	of	the	
implementation	achievement.	The	‘SP.B’	code	of	X-ray	
facility usually set a reminder on the 90th days before 
the	expiration	of	the	X-ray	license.

Staffing	had	been	applied	by	the	management	‘SP.A,’	
‘SP.B,’	and	‘SP.C’	by	employing	staff	for	coordinating	this	
implementation of the compliance test and calibration. 
A	 radiation	 protection	 officer	 directly	 involved	 in	 the	

process	 of	 the	 test.	The	 ‘SP.D’	 code	 for	 the	 radiology	
clinics own by private did not have the coordinator for 
their compliance test. Therefore, a radiation protection 
officer	should	take	in	charge	of	compiling	the	documents	
of the standard of the permission for the compliance test.

Nuclear	Energy	Regulatory	Agency	(BAPETEN)	once	
conducted inspections in all of the research subject. The 
compliance test related to the accreditation requirements 
as well as a mean to protect the patient. Subsequently, 
marketing aspects are also taking advantages of the 
compliance	aspects	of	the	X-ray	facilities.

Output: Research	 subjects	 ‘SP.A’	 and	 ‘SP.B’	 applied	
the compliance test and calibration periodically, due to 
human	resources	awareness	on	the	rules	and	the	benefit	
of	 the	 compliance	 test.	Currently,	 a	 significant	 fund	 is	
available	to	cover	the	test	by	BPFK	Makassar.	However,	
the	calibration	was	not	implemented	in	‘SP.C’	due	to	the	
insignificant	fund,	even	though	‘SP.C’	was	supported	by	
the input system.

The implementation of the calibration periodically 
could	 not	 be	 applied	 in	 ‘SP.D’	 due	 to	 the	 lack	 of	
understanding the implementation of calibration for 
every year, but mere applying the compliance test for 
the standard of the permission for two year.

DISCUSSIONS

Health facilities in two areas such as both West 
and South Sulawesi could apply the compliance test 
and	 calibration	 due	 to	 the	 close	 distance	 with	 BPFK	
Makassar.	 However,	 health	 facilities	 in	 West	 Papua	
could	use	this	test	least	due	to	this	reason.	West	Papua	
is a large area, where most of the regions are wildlife 
jungle.	 Technical	 Unit	 in	 Papua	 could	 not	 afford	 this	
compliance	test,	so	Papua	and	West	Papua	must	invite	the	
BPFK	testers.	According	to	Weeren	(2016),	convenience	
places	affected	partially.5

Input: The	supervision	from	Nuclear	Energy	Regulatory	
Agency	towards	the	X-ray	facilities	and	the	requirement	
for a license are the contributor for their implementation 
of the compliance test. A sanction is enforced according 
to	the	Regulation	on	nuclear	energy	Number	10/1997.6

The	 compliance	 test	 and	 calibration	 of	 the	 X-ray	
facility are related to the availability of funding as 
informed	by	 the	 respondent.	Lack	of	financing	 among	
‘SP.C’	X-ray	facilities	was	the	reason	for	not	being	able	
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to	fulfill	the	compliance	test.	Although	the	commitment	
of	the	organization	presence,	without	sufficient	funding,	
the compliance test was trying to enforce.7 Government 
Regulation	 Number	 21/2013	 stipulated	 that	 funding	
should cover the accommodation, transportation, and 
daily allowance for the person who conducted the test. 
However,	many	X-ray	facilities	perceived	a	significant	
burden to accommodate the compliance test cost.8 

The	BPFK	Makassar	has	 the	dimension	of	service	
quality with top categories and the aspect of services 
quality	with	sufficient	excellent	facilities	that	put	them	in	
a pressure to work harder in convincing and advocating 
X-ray	facilities	to	obtain	the	compliance	test.

Process: The correct information system can strengthen 
the importance of the planning, and ensure the 
preparation run well.9	 SPB	 applies	 the	 information	
system through plan ordered in the last year, concerning 
the	 limit	 time	 of	 the	 certificate,	 so	 SPB	 can	 afford	 to	
employ the calibration test punctually.

As	BAPETEN	Chairman’s	Regulation	No.	 4/2013,	
health	facilities	utilizing	the	source	of	ionizing	radiation	
should	 have	 the	 radiation	 protection	 officers.	 Health	
facilities	 had	 the	 radiation	 protection	 officers	 even	
though	 the	 officers	were	 not	 the	 permanent	 employees.	
The test coordinator pointed is to be expected to ease the 
implementation of the compliance test and calibration 
periodically.	Even	though	SPC	had	the	test	coordinators	
but the fact of the lack of fund caused not the application 
of the compliance test and calibration regularly. The role 
of	 radiation	 protection	 officer	 is	 essential,	 but	 if	 their	
obligations are violated, merely used as the standard 
of nuclear energy permission, so the sanction will be 
conducted	as	mentioned	in	Regulation	Number	10	/1997.10

The	 most	 effective	 supervision	 is	 an	 inspection	
from	 BAPETEN.	 However,	 it	 is	 just	 limited	 to	 the	
implementation in the compliance test for the permission. 
People	should	concern	labeling	applied	by	BAPETEN	for	
their common safety. In the calibration implementation, 
the factor of accreditation assessments done by health 
facilities becomes the supporting factor of the execution 
of	 the	 compliance	 test	 and	 calibration	 routinely.	 SPB	
also did the internal supervision through the internal 
audit for every year. This audit is a management step 
as	the	supervision	effort	if	disobedience	is	found	in	the	
result of the internal review so that the top management 
can stop the operational examination permission. The 

health facilities supervising the implementation of 
compliance test and calibration to reduce doses received 
by	the	officer,	although	the	addition	of	radiation	doses	is	
also	influenced	by	use	inappropriate	personal	protective	
equipment.11

Output: The implementation of the compliance test and 
calibration	 routinely	 applied	by	 ‘SP.A’	 and	 ‘SP.B’	was	
affected	by	the	changed	input:	knowledge	and	obedience	
of the human resources towards the regulation of these 
two	tests,	the	availability	of	sufficient	fund,	of	procedure,	
run	well,	changed	the	process	of	planning,	staffing,	and	
supervising can increase this implementation.

The application of radiation safety management by 
applying	the	quality	control	of	x-ray	machine	in	health	
facilities should be conducted as it mentioned in its 
regulations.12

CONCLUSIONS

The	 X-ray	 facilities	 without	 complying	 with	 the	
regulation on compliance test existed in the coverage 
area	of	BPFK	Makassar.	

The	 inspection	 by	 BAPETEN	 supported	 the	
implementation of the compliance test. The requirement 
to	 extend	 the	 license	 operation	 of	 the	 X-ray	 facility	
contributed to comply with the compliance test.

Source of Funding: Funding also played an essential 
role in meeting the compliance test mandatory.
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ABSTRACT

A	support	mining	company	implements	the	main	company’s,	Occupational	Safety	and	Health	Management	
System	(OSH-MS)	called	“FRESH”	Management	System.	Meanwhile,	the	current	management	system	of	
the	Indonesian	Mining	Safety	Management	System	has	to	fulfilled	by	all	mining	company,	regardless	main	
or	support	or	sub-contractor	company.

This	 research	aimed	 to	analyze	 the	 fulfilment	of	 the	existing	 integrated	Occupational	Safety	and	Health	
Management System toward the Indonesian Mining Safety Management System.

The approach of this action research was a qualitative design. The subject of this research was the Occupational 
Safety and Health Management System of a supporting company called “X”. Data was gathered from the 
implementation	of	the	“Hazard	Identification	Risk	Assessment	and	Determination	Control	(HIRADC)”	as	
well as the existing integrated Occupational Safety and Health Management System included the person in 
charge as to be matched with the Indonesian Mining Safety Management System

This	study	resulted	in	a	new	format	of	standardized	elements	of	Occupational	Safety	and	Health	Management	
System for the company X in accordance with the Government Regulation of Republic Indonesia Mining 
Safety	 Management	 System.	 The	 result	 indicated	 that	 a	 positive	 feedback	 from	 the	 company’s	 top	
management to make a pilot project using the new format standard of the supporting company “X.” In 
conclusion the new design from this study is implemented.
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INTRODUCTION

In	 2014,	 the	 Government	 of	 the	 Republic	 of	
Indonesia established the Regulation of the Minister 
of	 Energy	 and	Mineral	 Resources	MINERBA	No.	 38	
concerning Mining Safety Management System.1 The 

regulation was established to ensure the availability of an 
integrated system in controlling the risk of occupational 
safety and health in mining operations. The legal basis 
of the establishment of the Regulation of Minister of 
Energy and Mineral Resources is the Constitution of 
1945,	Act	No.	13	year	2003	concerning	Manpower	and	
Government	Regulation	No.	 50	Year	 2012	 concerning	
the Implementation of Occupational Safety and Health 
Management System.

PT.X	 is	 a	 company	of	Power	Plant	 and	Distribution	
Transmission	operating	in	the	mining	environment	of	PT.	
Y. Located on the same site, the company is a supporting 
company	specialized	 in	power	supply	 to	 the	mining	area	
of	PT.	Y.	PT.	X	applies	similar	management	system	to	its	
parent company, known as FRESH (Freeport Safety Health 
Management System). The elements of FRESH are:
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	 1.	Premises	and	Housekeeping
	 2.	Mechanical,	Electrical,	and	Personal	Safeguarding
 3. Management of Fire and other Emergency Risk
	 4.	Incident	Recording	and	Investigation
	 5.	Organizational	Management

FRESH	is	based	on	National	 Occupational	 Safety	
Association	(NOSA)	CMB	150N,	Regulation	of	Minister	
of	Energy	 and	Mineral	Resources	No.	 555	Year	1995,	
Mine Safety Health Association (MSHA), Occupational 
Safety Health Association (OSHA) and Occupational 
Health and Safety Assessment Series (OHSAS) 18001. 
PT.	X	 responded	 to	 the	Regulation	 of	 the	Minister	 of	
Energy	 and	 Mineral	 Resources	 MINERBA	 No.	 38	
concerning Mining Safety Management System by 
reorganizing	current	OSH-MS.

RESEARCH METHODOLOGY

The research was a qualitative research with 
inductive approach.2 Sample of the research was 
managerial	staffs	acting	as	the	member	of	Occupational	
Safety and Health Committee (OSH Committee), 
who master the implementation of Mining Safety 
Management System, consisting of General Manager as 
the Chief of the committee (1 person), OSH as Secretary 
(2 persons), and General Superintendent as committee 
members (6 persons).

RESULT

Assessing the Implementation of Hazard 
Identification Risk Assessment and Determination 
Control (HIRADC) in PT. X: From the implementation 
of	 Hazard	 Identification	 Risk	 Assessment	 and	
Determination	Control	(HIRADC)	in	PT.	X,	a	manager	
in	steam-electric	power	plant	

Based on the response, it can be concluded that the 
implementation	 of	 HIRADC	 in	 PT.X	 is	 as	 expected,	
which has been done thoroughly and profoundly on all 
aspects	of	work.	The	highest	risks	observed	in	PT.X	were:

 1. Electricity Shock
 2. Failure in Energy Isolating
 3. Lifting operation failure
	 4.	Falls	from	Height
 5. Hand or Body Injury
	 6.	Spinal	Injury/Low	Back	Pain
	 7.	Traffic	Collision
 8. Exposure to Toxic Gases
 9. Hearing loss
 10. Financial loss

The	identified	hazards	and	risks	are	already	included	
in	hazard	control	so	that	the	risk	can	be	mitigated	at	an	
acceptable level. From the interview, it was clear that 
PT.X	had	committed	to	prioritize	the	safety	and	health	
of its assets, which are the employees. 

Gap Analysis between OSH-MS of PT.X and Mining 
Safety Management System: The result shows that 
OSH-MS	 of	 PT.X	 has	 achieved	 85%	 compliance	 to	
Indonesian 

Mining Safety Management System. From al 555 
elements	(including	sub-elements	and	sub	sub-elements)	
of Indonesian Mining Safety Management System, 
all	 of	 which	 has	 been	 implemented	 by	 PT.X,	 yet	 the	
implementation has not met the terms as required. Some 
of	the	elements	as	well	as	its	sub-elements	were	identified	
as impossible to be implemented since the elements are 
not	compatible	with	the	operational	of	PT.X.	

There	 were	 no	 significant	 or	 critical	 differences	
from seven elements of Indonesian Mining Safety 
Management	 System	 to	 five	 elements	 of	 OSH-MS	
implemented	by	PT.X,	which	means	that	urgent	actions	
are not necessary. The element with the lowest compliance 
was	Management	 Review.	 PT.X	 has	 just	 implemented	
the element after the establishment of Indonesian Mining 
Safety Management System. The following tables 
present compliance percentage from each element.

Table 1: Compliance of OSH-MS to Mining Safety Management System

No. Elements Max Points Compliance Point Percentage (%)
1. Policy 200 171 85%
2. Planning 200 146 71%
3. Organization	and	Personnel 150 142 94%
4. Implementation 200 156 78%
5. Evaluation	and	Follow-up 150 115 77&
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6. Documentation 50 30 60%
7. Review from Management 50 28 57%

TOTAL 1000 852 85%

Design of Standard Elements of OSH-MS of PT.X: 
The	model	of	OSH-MS	design	based	on	the	following	
description is suitable to be apply into the power 
generation and transmission distribution company in 
mining operation.

There are seven standard elements, which are in line 
with standard elements of Indonesian Mining Safety 
Management System. Those elements are:

	 1.	Policy

	 2.	Planning

	 3.	Organization	and	Personnel

	 4.	Implementation

 5. Evaluation

 6. Documentation

 7. Management Review

The concept of Indonesian Mining Safety 
Management	 System	 is	 more	 specific	 compared	 with	
other	concepts	of	OSH-MS	elements.

Table 2: Design of Element 1 (Policy) and Element 2 
(Planning)

No. Description of Standard 
Elements Article No.

1. POLICY

1.1
Policy	of	Occupational	

Safety and Health (OSH) and 
Operational Safety (OS)

Article 6

2. PLANNING

2.1
Hazard	Identification	Risk	

Assessment and Determination 
Control (HIRADC)

Article 7a,7b

2.2 Management of Change Article 7a,7b
2.3 Regulatory Compliance Article 7.c
2.4 Goals,	Objectives,	and	Programs Article 7.d

2.5 Work plan and Budget of OSH 
and OS Article 7.e

Element	 3	 “Organization	 and	 Personnel”	 that	
was listed in elements of Indonesian Mining Safety 

Management System should be carefully designed 
for	 mining	 company	 since	 there	 are	 specific	 role	 in	
OSH committee, like Chief of Mining Engineering or 
Operational	Responsible	Person.	Another	element,	that	is	
Element 6 or Documentation, should be also considered 
since the element provide a method to provide an aspect 
of ease to manage documents and mining company has 
many documents to be managed.

Table 3: Design of Element 3 (Organization and 
Personnel)

No. Description of Standard 
Elements

Article 
No.

III. ORGANIZATION AND PERSONNEL 
1. 	Organizational	Structure Article 8.a

2.  Appointment of Operations 
Responsible	Person Article 8.c

3. Organizational	Structure	of	OSH	
and OS Section Article 8.d

4.  Appointment of Operational and 
Technical Supervisor Article 8.e

5. 	Safety	Accountability	Program	for	
Supervisors Article 8.e 

6. 	Appointment	of	Specialized	
Technical	Personnel Article 8.f

7. OSH and OS Committee Article 8.g
8.  Emergency Response Team Article 8.h

9. 	Selection	and	Placement	of	
Personnel Article 8.i

10. OSH and OS Representatives Article 8.i

11.  OSH and OS Education, Training, 
and Competence Article 8.j

12.  OSH and OS Communication Article 8.k
13.  OSH and OS Administration Article 8.l

14.
	OSH	and	OS	Participation,	

Consultation, Motivation And 
Awareness

Article 
8.m

Substandard elements in Mining Safety 
Management System were designed according to 
articles in the Regulations of Ministry of Energy and 
Mineral	 Resources	 by	 adjusting	 previous	 OSH-MS	
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standards through the result of analysis on HIRADC 
implementation and the result of gap analysis between 
the standard and substandard elements of Mining Safety 
Management	System	and	previous	OSH-MS.

Table 4: Design of Element 4 (Implementation)

No. Description of Standard 
Elements

Articles 
No.

IV. IMPLEMENTATION
1. 	Work	Procedure Article 9.a
2.  Working at Height Article 9.a
3.  Open Hole Article 9.a
4. Coal Handling Article 9.a
5.  Working over or near water Article 9.a
6. 	Work	Permit Article 9.a
7. 	Personal	Protective	Equipment Article 9.a

8.  Work Environment and 
Occupational Health Management

Article 9.b, 
9c

9.  Work Environment Management 
–	Physical	Threats

Article 9.b, 
9c

10.  Work Environment Management 
– Chemical Threats

Article 9.b, 
9c

11.
 Work Environment Management 

– Biological and Ergonomic 
Threats

Article 9.b, 
9c

12.  Work Environment Management 
-	Housekeeping

Article 9.b, 
9c

13. Office	Safety Article 9.b, 
9c

14. 	Hearing	Conservation	Program Article 9.b, 
9c

15. Heat Stress Article 9.b, 
9c

16. 	Management	of	work-related	
fatigue

Article 9.b, 
9c

17.  Radioactive Management Article 9.b, 
9c

18. Occupational Health Management Article 9.b, 
9c

19.  Operational Safety Article 9.d
20. LOTOTO Article 9.d

21. 	Boiler,	Pressure	System	and	Gas	
Container Article 9.d

22.  Moving assets Operational Safety Article 9.d
23. Elevator and Crane Article 9.d
24. Fixed Asset Management Article 9.d

Conted…

25. 	Warning,	Signage,	and	Traffic	
Signs Article 9.d

26. Safety Barrier Article 9.d
27.  Stairs and Ladders Article 9.d
28. Installation Security Article 9.d
29. Electrical Security Article 9.d

30. Safety in Transmission and 
Distribution Article 9.d

31. Safety in Generator Article 9.d

32. Safety	in	Distribution	Panel,	
MCC Article 9.d

33. Safety in Switchgear Article 9.d
34. Safety in Switchyard Article 9.d
35. Fire	Protection Article 9.d
36.  Mechanical Safeguarding Article 9.d
37.  Hand Tool Article 9.d
38. Safety in Workshop Article 9.d
39. Safety on Boats Article 9.d

40.  Dangerous Substance 
Management Article 9.d

41. 	Planning	and	Engineering	
Management System Article 9.f

42. 	Purchase	System Article 9.g
43. OSH of Contractor Article 9.h
44.  Emergency system Management Article 9.i
45.  First Aid Article 9.j
46.  First Aid Kit Article 9.j
47. Off-job	Safety Article 9.k

These substandard elements were considered as 
the additional results of observations on documents and 
procedures related to the operation of power plants and 
transmission of electrical distribution, including standard 
operating procedure based on the result of the focus 
group	discussion	and	self-administered	questionnaire.

Table 5: Design of Element 5 (Evaluation)

No. Description of Standard 
Elements Articles No.

V. EVALUATION
1.  Monitoring, Measurement and 

Evaluation of OHS and OS 
Performance

Article 10.a

2.  OSH and OS Inspection Article 10.b
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3.  Evaluation of Regulatory 
Compliance Article 10.c

4.  Incident Management Article 10.d
5. 	Near	miss	Management Article 10.d
6.  Fatality Risk Management 

Program Article 10.d

7.  Evaluation of OSH and OS 
Administration Article 10.e

8.  Internal Audit Article 10.f
9. 	Non-conformance,	Preventive	

and Corrective Action Article 10.g

Standard elements were arranged based on the 
Articles number in Mining Safety Management System.

Table 6: Design of Element 6 (Documentation) and 
Element 7 (Management Review)

No. Description of standard 
Elements Article No.

VI. DOCUMENTATION
6.1  Manual of OSH-MS Article 11.a
6.2 Document and Record Control Article 11b,c,d
VII. MANAGEMENT REVIEW
7.1  Management review Article 12 

DISCUSSION

Implementation of Hiradc in PT.X: Evaluation on 
HIRADC	 applied	 by	 PT.X	 has	 resulted	 in	 the	 level	 of	
dangers	 in	 the	 company’s	work	 environment.	The	 level	
of	dangers	and	risks	in	PT.	X	was	categorized	as	HIGH,	
because or risk factors related to electricity. The steps to 
manage accidents are in line with the number of accidents 
because of shift system3.	The	highest	risk	level	 in	PT.X	
shows that the dangers and risks are related with the core 
business	of	the	company	i.e.	electricity.	The	effectiveness	
of	 controls	 conducted	 by	 PT.X	 was	 measured	 by	
percentage of the activity, yet the controls should be 
developed	in	accordance	with	scientific	methods.

Gap between OSH-MS and Mining Safety 
Management System: Gap analysis was conducted 
to assess the compliance to Indonesian Mining Safety 
Management System. The evaluation was based 
the Indonesian Mining Safety Management System 
assessment method which refers to Attachment II of the 
Regulation of Ministry of Energy and Mineral Resources 

No.	38	Year	2014	and	compared	to	Relative	Importance	
method to describe the level of priority in compliance to 
regulations. 4 

From the observation on Indonesian Mining Safety 
Management	System	compared	to	OSH-MS	PT.X,	there	
was	 85%	gap,	which	meant	 that	 PT.X	was	 in	 need	 to	
follow	up	the	non-conformities	that	occur	from	the	core	
elements	to	sub-elements.

Design of Standard Elements Of OSH-MS of PT.X: 
Overall, Operational Safety was the most important 
and	 significant	 aspect	 in	 Indonesian	 Mining	 Safety	
Management	Program.

Policy and Planning: Work plan and budget of OSH 
and OS are the only elements that should be designed 
since the element has not been listed in the previous 
OSH-MS.	The	preparation	was	in	line	with	Indonesian	
Mining Safety Management System, article 7e, on work 
plan and budget of mining safety system.1

Article	10	Section	4	Point	C	stated	that	occupational	
health and safety planning implementation should be 
supported with adequate budget5. 

Organization and Personnel

Organizational Structure: Organizational	structure	has	
been listed on Indonesian Mining Safety Management 
System, article 8a, on planning and establishment of 
organizational	 structure,	 duties,	 responsibilities,	 and	
authority1.

In	 line	with	Major	Labor	Laws	No.	13	Year	2003,	
Article	 87	 section	 1,	 OSH-MS	 is	 part	 of	 company	
management	system,	which	comprises	of	organizational	
structure, planning, implementation, responsibilities, 
procedure, process, and resources. These elements are 
needed for policy development, compliance, analysis, 
and maintenance on occupational health and safety 
to control risks related to work activities in order to 
establish	a	safe,	efficient,	and	productive	workplace.6

According	 to	 Government	 Regulation	 No.	 50	
Article 12, section e, continued in Article 13, it is stated 
that OSH information should be made available for 
every	employee.	To	achieve	that,	a	clear	organizational	
structure is needed.5

Appointment of Operational Responsible Person: 
Appointment	 for	 Operational	 Responsible	 Person	 has	
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been listed on Indonesian Mining Safety Management 
System,	article	8c.	 It	 is	 in	 line	with	OHSAS	Clause	4,	
element	4.4,	and	sub	element	4.4.2	stating	that	setting	the	
role, responsibilities, and accountability to facilitate the 
effectiveness	of	management	system	can	be	accomplished	
by	appointing	Operational	Responsible	Person,	which	is	
necessary in Mining Safety System7.

Organizational Structure of OSH and OS Section: 
Organizational	 Structure	 of	 OSH	 and	 OS	 Section	 has	
been listed on Indonesian Mining Safety Management 
System, article 8d, on formation and appointment of 
OSH	 and	 OS	 of	 Mining.	 It	 is	 in	 line	 with	 OSH-MS,	
article	 10	 section	 4a	 stating	 that	 organization/units	
are responsible for their OSH. Related to Operational 
Safety,	OSH-MS	article	10,	section	4c	has	listed	standard	
operation procedure, as well as information, reporting 
and documentation procedure.1

Appointment of Operational Superintendent and 
Technical Superintendent: Appointment of Operational 
Superintendent and Technical Superintendent has been 
listed on Indonesian Mining Safety Management System, 
article 8e on appointment of operational superintendent 
and	technical	superintendent.	It	is	in	line	with	OSH-MS	
Article	14	section	1	stating	that	employers	are	required	to	
supervise and evaluate OSH in their company

Appointment of operational superintendent and 
technical superintendent is necessary to be included in 
Mining Safety Management System.

Appointment of Specialized Technical Staff: 
Appointment	 of	 specialized	 technical	 staff	 has	 been	
listed on Indonesian Mining Safety Management 
System,	 article	 8f,	 on	Appointment	 of	 specialized	 on	
mining	technical	staff.	It	is	in	line	with	OSH-MS	Article	
10	section	3b	stating	that	authorization	in	OSH	should	be	
equipped	by	work	permit	from	authorized	institution.1.

Administration of OSH and OS: Administration of 
OSH and OS has been listed on Indonesian Mining 
Safety Management System, article 8l, on Administration 
Management of OSH and OS. In line with OHSAS 
element	4.4.4	on	documentation,	all	documents	related	
to	 occupational	 safety	 should	 be	 filed.	 Furthermore,	
element	 4.4.5	 mentioned	 that	 required	 documents	 for	
OSH-MS	and	OHSAS	standard	must	be	controlled.	

Implementation: The design of the element is unique 
since all the standard elements of electricity especially 

power plants and distribution transmissions are listed in 
the design. The aspects are included in electrical safety 
aspects, including the dangers of Arc Flash and other 
electrical aspects8.

Open Hole: Open hole has been listed in Indonesian 
Mining	 Safety	 Management	 Program,	 Article	 9a,	 on	
Operation Management Implementation1.

Open hole is an operational work that must be done 
in mining area.

That	 is	 in	 line	 with	 FCX	 01-	 Open	 Hole	 Policy	
stating that any excavation work resulting in open hole 
must include a warning sign to inform workers about the 
excavation work in the area. 

Coal Handling: Coal handling has been listed in 
Indonesian	Mining	Safety	Management	Program,	Article	
9a, on Operation Management Implementation 1.

This in line with OSHA 29CFR 1926.555 and 
OSHA	 49CFR	 Chapter	 2,	 describing	 that	 any	 work	
related	to	coal	are	hazardous	due	to	the	dust	and	other	
dangers. It is important to notice any handling such as 
personal protective equipment, shift change time, as 
well as operational management to protect workers and 
work tools9.

Occupational Health and Environment Management: 
Occupational Health and Environment Management has 
been listed in Indonesian Mining Safety Management 
Program,	 Article	 9b	 and	 9c,	 on	 Occupational	 Health	
Management Implementation and Mining Operational 
Safety Management Implementation1.

It	 is	 in	 line	 with	 Act	 No.	 13	 Year	 2003	 Article	
71 section 2 point c stating that work condition and 
environment should not interfere with physical, mental, 
social, and learning time in school. Work environment 
should not restrict occupational health. Occupational 
health is the responsibility of employers6.

Evaluation

Evaluation of Regulatory Compliance: Evaluation of 
Regulatory Compliance has been listed in Article 10.e. 
of Indonesian Mining Safety Management System 
concerning Evaluation of Regulatory Compliance. 
The	 evaluation	 is	 in	 line	 with	 OHSAS	 element	 4.5.2	
concerning evaluation of compliance, or in line with the 
commitment	of	organization	to	comply,	the	organization	
should establish, implement and maintain procedures to 
evaluate their compliance with relevant regulation.
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Evaluation of Administration of OSH and OS: 
Evaluation of Administration of OSH and OS has been 
listed in Article 10.e. of Indonesian Mining Safety 
Management System concerning Evaluation of Mining 
Safety Administration Management 1.

CONCLUSION

From the research, it can be concluded that:

	 1.	Hazard	and	risk	related	to	all	work	in	PT.X	have	
been	identified	and	all	risk	has	categorized	based	
on the level of risk. Control measures have been 
established and performed consistently starting 
from the highest risk level to the lowest level of 
risk, so that the design of the standard elements 
created can be directly integrated to the results of 
HIRADC process

	 2.	Compliance	 level	 of	 OSH-MS	 standards	
implemented	 by	 PT.X	 to	 Indonesian	 Mining	
Safety Management System was 85%, which can 
be	categorized	as	SATISFACTORY,	or	based	on	
the regulation of Ministry of Energy and Mineral 
Resources	MINERBA,	 the	compliance	 level	has	
been	certified	as	SILVER.

	 3.	Design	 of	 element	 and	 sub-element	 standard	
for	OSH-MS	PT.X	 is	 in	 line	with	 the	 regulation	
of Indonesian Mining Safety Management 
System,	 from	 five	 elements	 to	 seven	 elements.	
The	 additional	 elements	 were	 Organization	
and	 Personnel	 (Element	 3)	 and	 Documentation	
(Element	 6).	 Several	 sub-elements	were	merged	
into a new element based on the requirements 
from Indonesian Mining Safety Management 
System	as	well	as	PT.X	operation	in	electricity.

RECOMMENDATION

The	design	of	OSH-MS	conforming	Mining	Safety	
Management System should be consistently applied and 
reviewed	 for	 its	 elements	 and	 sub-elements	 along	with	
the conditions of companies operating in mining.
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ABSTRACT

Promoting	exclusive	breastfeeding,	infant	and	young	child	feeding	(IYCF)	practice	are	strategies	to	solve	
and	prevent	 stunting.	However,	 in	 fact,	 this	 effort	does	not	yet	 achieve	 the	expected	 target.	Regulations	
on	exclusive	breastfeeding	and	 IYCF	have	been	provided	and	widely	 socialized	 so	 far.	This	 study	aims	
to	 analyze	 the	 correlation	 between	 regulation	 understanding	 (focusing	 on	 exclusive	 breastfeeding	 and	
IYCF)	by	 inter-professional	health	workers	collaboration	and	 the	 implementation	of	 stunting	prevention	
in urban areas. Observation based study with mixed method using cross sectional design was performed in 
Surabaya city (33 primary health care centers) and Sidoarjo district (13 primary health care centers), during 
September-December	2017.	The	subjects	of	199	health	workers	were	selected	purposively.	The	data	were	
collected through interview using structured questionnaire combined with Focus Group Discussion (FGD). 
Then,	 the	data	were	evaluated	using	descriptive	and	contingency	coefficient	analysis.	The	understanding	
of	 regulation	by	 inter-professional	 health	workers	 on	 the	 exclusive	breastfeeding	 and	 IYCF	varied	with	
average	of	76.4%	and	63.6%,	respectively.	The	implementation	of	this	regulations	by	the	inter-professional	
health cares did not yet in line with the condition of stunting program prevention. However, the performance 
synergism of multisector institutions and the cross profession to acheive the exclusive breastfeeding target 
was	stronger	than	that	of	IYCF.	According	to	contingency	coefficient	analysis	(p<0.05),	good	understanding,	
well-organized	 documents	 availability,	 and	 the	 regulation	 conformity	 by	 health	 workers	 significantly	
correlated with the implementation of exclusive breastfeeding regulation. Good understanding of health 
workers on exclusive breastfeeding and IYCF regulations is a key factor in the practical collaboration of 
inter-professional	health	workers	to	educate	people	to	achieve	the	target	and	to	implement	the	cross	sectional	
programs to prevent toddler stunting.
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INTRODUCTION

The implementation of the accelerated program of 
nutrition improvement through the rescue movement 
of	the	first	1000	days	of	life	in	Indonesia,	is	one	of	the	
efforts	to	achieve	the	target	of	SDGs.	The	achievement	
of the SDGs targets can only be done if the majority of 
policy concern are given to the nutritional improvement 
(Input, Output) on sustainable development. According 
to	The	National	Team	for	The	Acceleration	of	Poverty	
Reduction	 (TNP2K)	 in	 2017(1),	 the	 first	 1000	 days	 of	
life program has not shown encouraging results such as 
lack of integration planning, budgeting implementation, 
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service, monitoring and evaluation, as well as the lack 
of common purpose and agreement of the importance of 
handling	the	first	1000	days	of	life	issue.	Similarly,	policy	
and	intervention	programs	as	effectively	stunted	because	
policy and regulation related to stunting intervention 
have not been maximally used as a common groud for 
handling stunting.

Stunting in children is the most fundamental 
challenge in the world to promote development(2). 
Childhood	 stunting,	 being	 short	 for	 one’s	 age,	 has	
life-long	 consequences	 for	 health,	 human	 capital	 and	
economic growth(3). In Indonesia, stunting prevalence 
of	 children	 under	 five	 are	 37%.	 Promoting	 exclusive	
breastfeeding and IYCF are strategies to solve and 
prevent	stunting.	However,	 in	 fact,	 this	effort	does	not	
yet achieve the expected target. Regulations on exclusive 
breastfeeding and IYCF have been provided and widely 
socialized	so	far.

Both	 regulation	 and	 policy	 related	 to	 the	 first	
1000 days of life, particularly regulation on exclusive 
breastfeeding and IYCF, are available in form of rules: 
Laws, Health Ministerial Decree as well as Regional 
Regulation.	The	rules	are:	Law	No.	36/2009	concerning	
health, Goverment Regulation (Goverment Regulation 
No.	 33/2012	 about	 exclusive	 breastfeeding),	 and	
Health	 Ministerial	 Decree	 RI	 No.450/Menkes/SK/
IV/2004	 about	 exclusive	 breastfeeding	 in	 Indonesia;	
and	Provincial	Government	Regulation	of	East	Java	No	
11/2011 about nutrition improvement(4). However, the 
main challenges to execute the nutrition policy(5) are the 
coordination complexity inter and intra sectors, the lack 
of concern of decision makers about scale and the impact 
of nutrition problem on socioeconomic as well as for the 
next generation growth, and lack of social pressure and 
advocation leading to low commitment.

The challenges as previously mentioned give 
impact directly and indirectly on the achievements 
of nutrition improvement, which are not optimum yet 
such as the implementation on exclusive breastfeeding 
and IYCF. The earlier implementation on breastfeeding 
initiation is accounted as 50% out of total given birth 
mothers and 65% of the infants get less than 6 months 

exclusive breastfeeding(6).	 This	 study	 aims	 to	 analyze	
the correlation between regulation understanding 
(focusing on exclusive breastfeeding and IYCF) by 
inter-professional	health	workers	collaboration	and	 the	
implementation of stunting prevention in urban areas.

METHOD

Observation based study with mixed method using 
cross sectional design was performed in Surabaya city 
(33 primary health care centers) and Sidoarjo district 
(13	 primary	 health	 care	 centers),	 during	 September-
December 2017. The subjects of 199 health workers 
(head of primary health care unit, medical doctor, 
nutritionist, midwife, and others health workers) were 
selected purposively. The data were collected by 
interview using structured questionnaire and combined 
with focus group discussion (FGD).

Data collection was performed by trained 
enumerator and inspected by investigator team work. 
The data were collected through surveilance to health 
workers, and then FGD was conducted on them. The 
data were further analysed descriptively using frequent 
distribution, presented in tables and narations. The 
correlation between variables was performed with 
contingency	coefficient. Ethical clearance was obtained 
from	the	ethics	committee	of	Faculty	of	Public	Health,	
Universitas	Airlangga,	no	503-KEPK.

RESULTS AND DISCUSSION

The characteristics of health workers selected for 
this study were presented in Table 1. The average age 
of both planner (head of primary health care unit) and 
program executor (medical doctor, nutritionist, midwife, 
and others health workers) were 39.6 years old. The 
head	of	primary	health	care	unit	as	planner,	around	48.9	
years	old;	and	medical	doctor,	nutritionist,	midwife	and	
other health professionals as program executor, around 
37.7 years old. Most of the selected health workers were 
female, with the education level of BSc and medical 
doctor	(72.7%)	for	planner,	and	D3/D4	for	nutritionist,	
midwife, and others.

Table 1: Characteristics of Health Workers

Variable Head of Primary 
Health Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total 

Age (years) 48.9	±	6.2 38.3	±	7.2 42.2	±	9.4 36.8	±	9.6 33.3	±	9.8 39.6	±	9.9
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Conted…
Gender

Male 8	(24.2%) 3	(9.4%) 11	(31.4%) 0 (0) 4	(20%) 26 (13.2%)
Female 25 (75.8%) 29 (90.6%) 24	(68.6) 77 (100%) 16 (80%) 171 (86.8%)

Education Level
D1 0 (0) 2 (5.7) 0 (0) 0 (0) 0 (0) 2 (1)

D3/D4 0 (0) 0 (0) 25	(71.4) 74	(96.1) 9	(40.9) 108	(54.3)
Bachelor (BSc) 24	(72.7) 26 (81.3) 8 (22.9) 2 (2.6) 13 (59.1) 73 (36.7)

Graduate (master) 9 (27.3) 6 (18.8) 0 (0) 1 (1.3) 0 (0) 16 (8)

Regulation and Understanding: In general, policies 
that become national programs will be strengthened 
institutionally with local regulations. The regulation and 
policy	 related	 to	 the	first	 1000	days	 of	 life,	 especially	
regulation on exclusive breastfeeding and IYCF are 
provided	 in	 19	 regulations	 in	 different	 level	 such	 as	
Laws, Health Ministerial Regulation, Health Ministerial 
Decree as well Government Regulation. If traced futher, 
not	all	region	follow	up	the	Presidential	Regulation	No	
42/2013	 about	 the	 Movement	 of	 the	 first	 1000	 days	
of life. East Java is the only province in Indonesia 
that	 has	 a	 Provincial	 Government	 Regulation	 for	 the	
nutrition improvement, and the district of Sidoarjo is 
also	the	first	disctrict	that	has	a	Regional	Regulation	No	
1/2016 concerning nutrition improvement and exclusive 
breastfeeding(7).	Among	 19	 regulations,	 14	 regulations	
(8 on exclusive breastfeeding and 6 regulations on 
IYCF) were asked to health workers regarding to 
their understanding, documentation, reading and 
implementation.

The knowledge of regulation on exclusive 
breastfeeding: The knowledge of health workers on 
exclusive breastfeeding regulation is presented in Table 
2. Goverment regulation no. 33/2012 on Exclusive 
Breastfeeding	 regulation	 and	 Law	 No.	 36/2009	 on	
Health, are the most widely known regulations by the 
subjects (health workers). Regulations on exclusive 

breastfeeding such as Goverment regulation no. 3/2012 
(Exclusive breastfeeding), Health Ministerial Decree RI 
No.	15/2013	on	provision	of	nursery	facility,	Kepmenkes	
RI	 no.450/Menkes/SK/IV/2004	 on	 exclusive	
breastfeeding to infant in Indonesia, are well known 
by head of primary health care unit, nutritionist and 
midwife. Other regulations known by the health workers 
particularly in Sidoarjo district is Regional Regulation 
Sidorajo District no. 1//2016 on nutrition improvement 
and exclusive breastfeeding.

Documentation of Regulation on Exclusive 
Breastfeeding: Based on the documentation, more than 
50% subjects did not have the document about exclusive 
breastfeeding regulation. Among the subjects who told 
that knowing well and have the document regulation, 
regrettably	they	couldn’t	showed	the	document.	Among	
the regulations which were well known by the subjects 
(Goverment	 Regulation	 No.	 33/2012	 on	 Exclusive	
Breastfeeding), only 30% of the health workers could 
showed the document.

Among 8 regulations as shown in table 2, the 
most frequently read and implemented regulations by 
the subjects were Goverment Regulation no. 33/2012 
and Law no. 36/2009. Between those regulations, 
Goverment Regulation no. 33/2012 was the most widely 
known regulations, available documents, reads, and 
implemented by health personnel.

Table 2: The Health Workers Who Knew the Exclusive Breastfeeding Regulations

Regulation

Head of 
Primary 
Health 

Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total

Goverment	regulation	(PP	No.	
33/2012) 26 (83.9) 18 (56.3) 32	(91.4) 61 (85.9) 18 (81.8) 155 (81.2)

Health Ministerial Decree RI 
No.	15/2013	 24	(77.4) 12 (37.5) 25	(71.4) 52 (73.2) 13 (59.1) 126 (66)
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Conted…

Health Ministerial Decree RI 
No.	450/Menkes/SK/IV/2004	 22 (71) 11	(34.4) 26	(74.3) 49	(68.1) 13 (59.1) 121 (63)

Ministerial regulations on 
women's empowerment and 
child	protection	RI	No.	3/2010	

18 (58.1) 8 (25) 21 (60) 40	(54.1) 5 (25) 92	(47.9)

Law	No.	36/2009	about	health 28 (90.3) 19	(59.4) 29 (82.9) 62	(84.9) 15 (75) 153 (80.1)

Presidential	Regulation	No.	
42/2013	 19 (61.3) 5 (15.6) 22 (62.9) 41	(56.2) 5 (25) 92	(48.2)

Health Ministerial Decree RI 
No.	25/2014	 18 (58.1) 11	(34.4) 22	(64.7) 44	(61.1) 7 (35) 102	(54)

Health Ministerial Decree RI 
No.15/2014	 19 (61.3) 9 (28.1) 23 (65.7) 43	(59.7) 8	(40) 102 (53.7)

Based	on	the	contingency	coefficient	study,	there	is	
a	 significant	 correlation	 (p<0.05)	 between	 knowledge,	
availability of document, regulations read, and the 
implementation of exclusive breasfeeding regulations. 
This result suGoverment Regulationorts the urgency of 
regulation	socialization,	document	provision	physically,	
regulation that can be read by health personnel so the 
regulation can be optimally implemented.

IYCF regulation knowledge: About 6 regulations were 
asked to health workers (subjects). There were fewer 
subjects who knew the IYCF regulation compared to the 
exclusive breastfeeding one (Table 3). As show in the 
table, less than 50% subjects knew the IYCF regulation. 
Among 6 regulations asked, only Health Ministerial 
Decree RI no. 39/2013 about infant formula milk 
and other products was known by half of the subject 
escpecially head of primary health unit, nutritionist, and 
midwife.

As shown in table 3, more than 60% of the subjects 
did not have the document of IYCF regulation. Among 
the health workers possessing the regulation document, 
less than 15% of them could showed the document. The 
document shown by 11% of the health workers was 
Health	Ministerial	Decree	RI	No.	39/2013	about	infant	
formula milk and other products, and Health Ministerial 
Decree	RI	No.	224/2007	about	technical	specification	on	
complementary food.

There is less than 30% of the health workers have 
read the IYCF regulation. This regulation was most 
widely read by nutritionist. Overall, IYCF regulation 
which was most widely read by health workers was 
Health	 Ministerial	 Decree	 RI	 No.	 240/MENKES/

PER/V/1985	about	breastfeeding	meanwhile,	the	IYCF	
regulation which was most widely read by nutritionist 
was	Health	Ministerial	Decree	RI	No.	224/2007	about	
technical	specification	on	complementary	food.

The IYCF regulation was more implemented by 
nutritionist than other health professionals. The most 
implemented regulations were Health Ministerial 
Decree	 RI	 No.39/2013	 about	 infant	 formula	 milk	
and other products, Health Ministerial Decree RI 
No.	 240/MENKES/PER/V/1985	 about	 breastfeeding	
substitution,	 and	 Kepmenkes	 RI	 No.	 224/2007	 about	
technical	specification	on	complementary	food.

Based	on	the	contingency	coefficient	test,	there	was	
a	 significant	 correlation	 (p<0.05)	 between	 knowledge,	
document availability, regulations read, and the 
implementation of IYCF regulation. This result also 
suGoverment Regulationort the urgency of regulation 
socialization,	 document	 provision,	 and	 regulation	
reading to achieve optimum implementation of IYCF 
regulation.

The	 understanding	 of	 regulation	 by	 inter-
professional health workers on exclusive breastfeeding 
and	 IYCF	 varied	 with	 average	 of	 76.4%	 and	 63.6%,	
respectively. The implementation of this regulations by 
these	 inter-professional	health	cares	did	not	yet	 in	 line	
with the condition of stunting program prevention.

According	 to	 contingency	 coefficient	 analysis	
(p<0.05),	 good	 understanding,	 well-organized	
documents availability, and the regulation conformity 
by	 health	 workers	 significantly	 correlated	 with	 the	
implementation of exclusive breastfeeding regulation.
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Table 3: The Health Workers Who Knew the IYCF Regulations

Regulation
Head Primary 
Health Care 

Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professional Total

Health Ministerial Decree 
RI	No.	240/MENKES/

PER/V/1985
15	(48.4) 7 (21.9) 19	(54.3) 36	(51.4) 8	(40) 85	(45.2)

Health Ministerial Decree RI 
No.	39/2013	 17	(54.8) 7 (21.9) 22 (62.9) 41	(55.4) 9	(45) 96 (50)

Health Ministerial Decree RI 
No.	49/2014	 15	(48.4) 8 (25) 20 (57.1) 33	(45.2) 8	(36.4) 84	(43.5)

Health Ministerial Decree RI 
No.	51/2016	 12 (38.7) 7 (21.9) 16	(47.1) 31	(42.5) 3 (15) 69 (36.3)

Health Ministerial Decree RI 
No.	237/Menkes/SK/IV/1997 13	(41.9) 7 (21.9) 18 (52.9) 30	(40.5) 3 (15) 71 (37.2)

Health Ministerial Decree RI 
No.	224/2007	 13	(41.9) 7 (21.9) 19	(54.3) 39 (52.7) 6 (30) 84	(43.8)

The commitment of multisectoral and intra 
professional institutions:	 Table	 4	 shows	 the	 health	
workers commitment at planner and executor levels. Most 
of the planners and the executors have strong commitment 
to achieve the target of exclusive breastfeeding, early 
initiation of breastfeeding, and IYCF.

More than 50% of the health workers both at planner 
and executor levels showed very strong commitment 

to achieve exclusive breastfeeding, early initiation of 
breastfeeding, and IYCF targets. While, more than 
1/3 of the health workers have strong commitment. As 
shown in the table, the commitment to achieve exclusive 
breastfeeding target was stronger as compared to both 
early initiation of breastfeeding and IYCF targets. The 
performance synergism of multisector institutions and the 
cross profession to acheive the exclusive breastfeeding 
target was stronger than that of IYCF.

Table 4: The Commitment of Health Workers on Exclusive Breastfeeding, Early Initiation of Breastfeeding, 
and IYCF

Variables Head of Primary 
Health Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total 

The commitment to achieve exclusive breastfeeding target
Very strong 23 (69.7) 22 (68.8) 24	(68.6) 40	(51.9) 11 (50) 120 (60.3)

Strong 9 (27.3) 9 (28.1) 11	(31.4) 34	(44.2) 11 (50) 74	(37.2)
Moderate strong 1 (3) 1 (3.1) 0 (0) 3 (3.9) 0 (0) 5 (2.5)

The commitment to achieve EARLY INITIATION OF BREASTFEEDING target
Very strong 21 (63.6) 19	(59.4) 17	(48.6) 37	(48.1) 12	(54.5) 106 (53.3)

Strong 9 (27.3) 10 (31.3) 14	(40) 38	(49.4) 10	(45.5) 81	(40.7)
Moderate strong 3 (9.1) 3	(9.4) 4	(11.4) 2 (2.6) 0 (0) 12 (6)

The commitment to achieve IYCF target
Very strong 18	(54.5) 19	(59.4) 22 (62.9) 34	(44.2) 13 (59.1) 106 (53.3)

Strong 11 (33.3) 10 (31.3) 12	(34.3) 37	(48.1) 9	(40.9) 79 (39.7)
Moderate strong 4	(12.1) 3	(9.4) 1 (2.9) 6 (7.8) 0 (0) 14	(7)

More than 50% of the health workers both at planner 
and executor levels showed very strong commitment 
to achieve exclusive breastfeeding, early initiation of 

breastfeeding, and IYCF targets. While, more than 
1/3 of the health workers have strong commitment. As 
shown in the table, the commitment to achieve exclusive 
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breastfeeding target was stronger as compared to both 
early initiation of breastfeeding and IYCF targets. The 
performance synergism of multisector institutions and the 
cross profession to acheive the exclusive breastfeeding 
target was stronger than that of IYCF. 

CONCLUSIONS

Good understanding of health workers on exclusive 
breastfeeding and IYCF regulations is a key factor in 
the	 practical	 collaboration	 of	 inter-health	 workers	 to	
educate people to achieve the target and to implement 
the cross sectional programs to prevent toddler stunting. 
The equal commitment of all health professionals on 
breastfeeding-related	 policies	 as	well	 as	 regulations	 is	
urgently needed to achieve optimal target of stunting 
prevention acceleration.
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ABSTRACT

After exclusive breastfeeding,period, complementary feeding is the key elements for under two year old 
children growth. The lack of nutritious complementary feeding can result in growth failure. This research 
aimed to improve the nutritional status of under two children through cadres outreach to mothers in providing 
nutritious	complementary	food.	This	quasy	experimental	study	was	done	at	the	working	area	of	Puskesmas	
Genuk,	Semarang	City,	Indonesia.	Forty	pairs	of	mother-children	under-two	in	each	of	two	neighborhood	
area were recruited in the study, as the intervention and control groups. Thirty four pairs in the intervention 
group,	and	32	pairs	in	the	control	group	finished	the	study.	Ten	cadres	were	trained	in	providing	nutritious	
complementary	feeding	foods	practices	for	under-two	children.	Every	cadre	outreached	2	mothers	 in	the	
intervention group for two month period. Data collection was conducted by interviews using structured 
questionnaires.	Weight	measurements	were	done	at	baseline	and	at	the	end	of	the	study.	Preceding	the	study,	
the average age, weight, WAZ (weight for age Z scores), breastfed status, socioeconomic status between 
the	groups	were	comparable,	but	not	for	gender.	There	were	higher	weight	changes	(0.4	±	0.31	vs	0.2	±	
0.19	)	kg	and	WAZ	(0.1	±	0.95	vs	-0.2	±	0.18	)	in	the	intervention	compared	to	the	control	group.	After	
controlled	for	gender,	WAZ	change	was	still	better	in	the	intervention	group.	There	was	no	difference	in	
mothers’	knowledge	on	nutrition,	but	 there	were	better	attitude	 toward	nutritious	feeding	practice,	better	
food preparation sanitation and feeding practice scores in the intervention group after two months. It was 
concluded	 that	 cadres’	 outreach	 to	 the	mothers	 for	 two	months	 increased	growth	of	under	 two	year	old	
children through a better complementary feeding practice and food preparation sanitation.

Keywords: complementary feeding, outreach, cadre, WAZ, feeding practice
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INTRODUCTION

Stunting prevalence was very high in Indonesia. 
Riskesdas data showed that the prevalence of stunting 
was 37.2%.1 Although it has already decreased in 2018 
to 30.8 %, this level was still to high. 2 Studies has shown 
that stunting prevention was the most sensitive if it was 

done	during	the	first	1000	days	of	life.	3,4	In Indonesia, 

intervention during pregnancy has been done through 
some programs, however many problems still occurred, 
thus the low birth weight still a problem. Therefore, to 
prevent stunting, intervention to children after deliveries 
until two years old should be done to prevent stunting, as 
this is the best time to do the intervention. 5 Furthermore 
the	 growth	 of	 under	 two	 children	 will	 also	 affect	 the	
longitudinal growth after this period. 6

Studies has shown that outreach and education 
program are needed, instead of supplementation only, 
for the women in urban area, to improve the nutritional 
status of the children. 7 Therefore this study will be 
conducted through an outreach program. Moreover, to 
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increase the nutrition program sensitivity, empowerment 
to the community is one of the key factors. 8 Therefore, 
this study was conducted through training the cadres, 
who were part of the community. The cadres then 
empowered the the mothers of under two children 
through an outreach program. The nutritional status 
improvement was the target of the study.

METHOD

This quasy experimental study was done in the 
working	 area	 of	 Genuk	 Primary	 Healthcare	 Center,	
Semarang, Central Java, Indonesia. Eighty pairs 
of mothers and their under two year old children 
were recruited from the posyandu in two areas of 
neighborhood	(40	pairs	 in	each	group)	 ,	which	has	the	
similar characteristics in general. One area was chosen 
as the intervention group and the other area was used 
as	the	control	group.	At	the	end	of	the	study,	34	pairs	in	
the intervention group and 32 pairs in the control group 
stayed in the study. They were followed up for two 
months after the intervention started. 

In the intervention groups, the mothers were 
outreached by health cadres. The health cadres were 
gathered and trained by the researchers. They were 
taught about the importance of nutrition for the health of 
under two children, what are the nutrient requirements 
for under two children and how to give them nutritious 
food, including the recipes and demonstration on how 
to cook complementary feeding to under two children. 
They also received handbook about the training 
materials. Then, they were asked to gathered the mothers 
once a month to provide them with communication, 
information and education about nutrition for under two 
children, including the demonstration on how to cook 
several nutritious complementary feeding for under two 
year old children. Every health cadres also visited two 
pairs of mother and child every week to follow up the 
message and look after the growth of the children, in the 
first	month.	After	that,	they	were	visited	every	months.	If	
the mothers had questions regarding the nutrition, health 
cadres tried to help with their knowledge. The control 
group did not received this kind of intervention.

At the beginning of the study, data on characteristics 
of the subjects were gathered by interviews to the 
mothers using structured questionnaires. Data on 
food consumption were also gathered during the 
study. At baseline, one month and two months after 

the intervention, anthropometric measurements on 
weight and height were also done. Children weight 
were weighed by a digital scale until the nearest 0.1 
kg	in	a	standardize	procedures.	WAZ	scores	were	then	
calculated using WHO Anthro calculator software. Some 
additional variables related to feeding practice behavior 
were also collected at the end of the intervention. The 
additional	variables	included	mother’s	knowledge	about	
nutrition and complementary feeding, maternal attitudes 
in feeding, frequency of feeding each day, hygiene and 
feeding practice. 

Then, data were checked on their distribution. After 
cleaning and coding, data were compared between 
baseline and after the intervention in each group and the 
changes between the intervention and the control groups. 
Data on weight at baseline was normally distributed, but 
weight at after intervention and weight changes were not 
normally	distributed.	Independent	t-tests	were	used	for	
comparing normally distributed data and Wilcoxon test 
were used for non normally distributed data. Chi square 
tests were used for comparing categorical data. Logistic 
regression was also used for controlling the WAZ score 
changes	by	gender	difference	between	the	groups.

RESULTS AND DISCUSSIONS

The characteristic data in the intervention and control 
groups	were	listed	in	Table	1.	There	was	no	difference	in	
age,	mothers’	education	level,	mothers’	working	status,	
family income and breastfed status between the groups. 
However, the control group has more boys, while the 
intervention group has more girls. 

Table 2 shows the weight and WAZ scores of the 
subjects	at	baseline.	There	was	no	difference	weight	and	
WAZ between the groups at baseline. Thus, the subjects 
were at the same condition at the beginning of the study. 

Table 3 shows the weight and WAZ Scores data after 
2 months of intervention in the intervention and control 
groups.	 There	 were	 significant	 difference	 between	 the	
groups in weight after the intervention, but not in WAZ 
scores. The control group had higher weight compared 
to the intervention group. 

Table	4	shows	the	comparison	between	the	groups	
in weight and WAZ score changes. The weight changes 
in the intervention group was higher than the control 
group. WAZ scores was decrease in the control group, 
but increase in the intervention group. In these period of 
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age,	(6	to	24	month	old)	studies	showed	that	children	in	
low and middle income countries were delivered at low 
WAZ and falters until 2 years old. Thus, the window of 
opportunity for intervention is at this age. 5 Thus, without 

intervention, WAZ scores of the children in Indonesia 
generally decrease. The intervention should be done 
before 2 years old to prevent decrease in WAZ scores 
which in turn will also lead to a decrease in HAZ scores. 

Table 1: Characteristics of the subjects

Variables Control (n = 32) Intervention (n = 34) p-values$

Mean age (months) 12.6	±	3.81 14.2	±	5.02 0.204
Sex

Boys 17 (53.1) 11	(32.4)
0.048

Girls 15	(46.9) 23 (67.6)
Mothers’ education level

Junior High or lower 5	(40.6) 4	(22.7)
0.543

Senior High School or higher 27	(59.4) 18 (77.3)
Mothers’ working status

Working 7 (36.8) 4	(18.2)
0.161

Not	working 12 (63.2) 18 (81.8)
Family’s income

Lower than regional minimum level 18 (56.3) 11 (50.0)
0.430

The same or higher than regional minimum level 14	(43.7) 11 (50)
Breastfed status

Not	breastfed 9 (28.1) 8 (30.7)
0.478

Breastfed 23 (71.8) 26 (69.2)

$Chi Square tests

Table 2: Anthropometric status of the subjects at 
baseline (n = 66)

Variables
Control  
(n = 32) 

Mean ± SD

Intervention  
(n = 34) 

Mean ± SD
p value

Weight (kg) 10.6	±	2.48 9.8	±	2.30 0.118*

WAZ Scores 0.6	±	1.90 -0.1	±	1.56 0.434#

*Independent	t-test
#Wilcoxon test

After	 controlled	 for	 gender	 differences	 in	 the	
intervention and control group, WAZ changes still 
showed the better in the intervention group. By logistic 
regression analysis, it was shown that the chance of the 
subjects in the intervention group to have a positive 
change in WAZ scores was 39.8%, while the chance in 
the control group was only 12.25%. Among the boys, 
the chance to have a positive WAZ score change was 
14.3%	 while	 the	 chance	 of	 the	 girls	 was	 28.9%.	 The	
studies in Ethiopia showed that the boys were tent to 

be underweight than the girls , as the boys were more 
influenced	 by	 environmental	 stress,	 compared	 to	 the	
girls.9 This study in Indonesia also showed that girls had 
shown	more	benefited	from	the	intervention	program.

Table 3: Anthropometric status after intervention (n = 66)

Variables
Control  
(n = 32) 

Mean ± SD

Intervention 
(n = 34) 

Mean ± SD
p value

Weight (kg) 10.8	±	2.52 10.2	±	2.32 p<0.001#

WAZ Scores 0.4	±	1.92 0.1	±	1.27 0.281#

#Wilcoxon test

Table 5 shows the feeding behaviors of the 
mothers	after	the	intervention,	to	find	out	the	reason	for	
weight changes in the intervention group at the end of 
intervention.	Mothers’	attitude	toward	feeding	nutritious	
food to their children were better in the intervention 
group. The food preparation sanitation and feeding 
practice scores were also better in the intervention group 
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compared to the control groups. Thus the changes in 
WAZ scores in the intervention group can be explained 
by the feeding behaviors of the mothers. 

In this study, the subjects were at 5 to 12 month year 
old,	and	the	effect	of	intervention	was	measured	in	weight	
and WAZ score changes only. The reason for this was the 
short period of intervention and the underweight was the 
first	sign	to	show	the	growth	faltering,	which	started	at	
this	age.	At	6-7	months,	Indonesian	infants	start	to	falter	
their growth and showed in more underweight (32%), 
rather	 than	 stunting	 (24%).	 10 This study also showed 
that WAZ scores decreased in the control group from 
0.6	±	1.90	to	0.4	±	1.92	after	two	months	of	follow	up,	
while the intervention group increased their WAZ scores 
from	-0.1	±	1.56	 to	0.1	±	1.27.	Therefore	 intervention	
at this period of time may prevent or postponed the 
growth faltering. In the long term, this condition may 
lead to decrease stunting. As the prevalence of stunting 
in	 Indonesia	 was	 very	 high,	 37.2%	 among	 underfive	
children,	 based	 on	 2013’	 Indonesian	 Basic	 Health	

Survey	(Riskesdas)	and	30.8,	based	on	2018’	Indonesian	
Basic Health Survey. 2

The factors associated to underweight in developing 
countries such as Indonesia, included low birthweight 
status, low sanitation,11	mothers’	 feeding	practice	of	 to	
their toddlers. 12 This study also showed that mothers 
feeding practice in the intervention group was better 
after	the	study.	Better	mothers’	feeding	practice	leaded	to	
the higher intake of energy, protein and micronutrients, 
which then resulted in higher weight changes in the 
intervention group.

Regarding the sanitation, food preparation 
sanitation was also have an impact on nutritional status 
as the better food preparation sanitation resulted in lower 
diarrhea problems. 12 In this study, although diarrhea 
problem was not measured, but the food preparation 
sanitation practice was better after the intervention. This 
condition also explained the better WAZ changes in the 
intervention group.

Table 4: Comparisons of the increments between the groups (n = 66)

Variables Control (n = 32) Mean ± SD Intervention (n = 34) Mean ± SD p value#

Weight (kg) 0.2	±	0.19 0.4	±	0.31 0.027
Δ	WAZ	Scores -0.2	±	0.18 0.1	±	0.95 0.048

#Wilcoxon test

Table 5: Mothers’ Feeding behavior after the intervention

Variables Control (n = 32) 
Mean ± SD

Intervention (n = 34) 
Mean ± SD p value#

Feeding frequency 3.2	±	0.47 3.1	±	0.74 0.426
Mothers’	knowledge	on	nutrition	scores 24.4	±	4.47 25.6	±	5.05 0.223

Mothers’	attitude	on	feeding	practice	scores 8.3	±	2.64 9.50	±	3.79 0.046
Food preparation sanitation scores 6.1	±	2.0 6.9	±	1.84 0.038

Feeding practice scores 6.7	±	1.98 8.4	±	3.51 0.043

#Wilcoxon test

The children in this study received a low energy and 
protein before the intervention. In the intervention, good 
source of protein were introduced and the mothers were 
motivated to cook their complementary feeding food. In 
general, the mothers in this study had a good education 
level. Therefore they can received the information from the 
cadres very well. This condition leaded the mothers to have 
more	self	efficacy	to	provide	the	food	to	their	children.

There	was	no	difference	in	the	nutrition	knowledge	
between the groups. However, the mothers in the 
intervention group had a better attitude and feeding 
practice to provide nutritious food for their children. A 
study	in	Turkey,	has	also	shown	that	mothers’	nutritional	
knowledge resulted in a better attitude and feeding 
practice to their children. 13 Although this study was done 
on much older children, however, the similar condition 
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could	also	be	applied	on	mothers’	 feeding	practice	 for	
toddlers. Another study in Kenya showed almost the 
same results, in which the knowledge of the mothers 
did not related to the children nutritional status but the 
mothers knowledge about the health consequences if 
they did not follow the dietary recommendation was 
related. 14Thus, improving mothers knowledge, attitude 
and feeding practice were very important for increasing 
the nutritional status of their children.

The results of this study also inline with the results 
of a systematic reviews which showed that maternal 
counseling alone resulted on the increase in weight of 
children	at	these	age	(6-24	months),	thus	recommended	
to be done in developing countries. 15 This study was 
done through outreach program by the cadres, which 
can	show	an	effect	on	WAZ	scores	of	the	children.	Thus,	
the program can be done in a wider area, at least in the 
urban setting.

The limitation of the study is the limited sample 
size	and	the	short	period	of	outreach	program.	Therefore	
a the larger study and the longer period of outreach 
program are suggested. The strength of this study was the 
intervention was given to the cadres, thus the cadres can 
continue the intervention to the other under two mothers 
who they met in posyandu. The cadres also have more 
self	efficacy	in	providing	advice	to	the	mothers	regarding	
providing nutritious food to the under two children. 
Undertwo children are extremely needed for nutritious 
food for their brain and nerve system development. 

The implication of the study: This study can be 
implemented in a more broader area, by training the 
cadres and monitoring their work more continuously, so 
the prevention of stunting and malnutrition can be done. 

CONCLUSIONS

Cadres’	 outreach	 program	 for	 two	 months	 to	 the	
mothers of under two children can increase weight and 
WAZ scores through a better complementary feeding 
practice and food preparation sanitation.
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ABSTRACT

Successful aging has been the focus of researcher on elderly since it has been believed that the terminal 
objective of every human is being a happy and healthy elderly. The aim of the study was to obtain an 
overview of positive emotion, engagement and meaning of life in the elderly who live as student/santri in 
Islamic Boarding School. The research was a qualitative method. Techniques to collect data were observation 
and	interview.	Variables	in	the	research	are	positive	emotion,	engagement	and	meaning	of	life.	Population	
of subject was 31 elderly, both male and female. Samples were chosen based on purpose sampling method 
which	consisted	of	eight	elderlies	having	following	criteria:	living	in	Payaman	Islamic	Boarding	School,	
Magelang,	above	60	years	old,	and	healthy	(not	suffering	from	any	acute	nor	chronic	diseases).	Data	were	
analyzed	 using	 Interpretative	 Phenomenology	Analysis	 (IPA).	 The	 research	 shows	 that	 social	 support,	
gratitude, autonomy and inner peace are the main themes of positive emotion. Engagement, orientation, 
role	of	kyai/nyai,	and	competition	in	worship	are	the	main	themes	of	engagement.	Optimism,	self-esteem,	
self-existence,	and	akhirah-oriented	life	are	the	main	themes	of	meaning	of	life.	Elderly	in	pesantren	has	
developed positive emotions where they feel comfortable and close to the administrators of pesantren and 
fellow	 santri,	 and	 fully	 engaged	 to	 activities	 in	 pesantren.	The	more	 they	 attached	 to	 life	 in	 pesantren;	
they obtained deeper meaning of life. It can be concluded that positive emotion and engagement that were 
continuously established in pesantren has developed the meaning of life in elderly.
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INTRODUCTION

Getting old is a fate when human has the chance 
to live long. Entering the phase of getting old, 
individuals have to be ready to face any changes in their 
body.	 Physical,	 cognitive,	 social,	 and	 psychological	
degenerations are certain, yet all aspects are related to 
their lifestyle. In the life of the elderly, the phenomenon 
of losing a partner is considered normal, especially since 
the death of a spouse. Whereas mental illness can occur, 
such as depression, because there are many changes 
experienced by the elderly, such as feeling lonely due to 
losing a partner, peers, lack of attention from children, 

social isolation, stress due to illness, and retirement1. 
Based on the statement, successful aging has been the 
focus of researcher on elderly since it has been believed 
that the terminal objective of every human is being a 
happy and healthy elderly.

A research based on grounded theoretical framework 
and	 supported	 by	 interview	 to	 23	 elderlies	 aged	 62-
88 years old was conducted in Zapopan, Mexico. The 
aim of that research was to explore the perspective of 
Mexican adults on successful aging. The result shows 
that successful aging is a multidimensional concept, 
which	 is	 affected	 by	 intrinsic	 and	 extrinsic	 factors.	
Overall,	the	definition	of	successful	aging	is	acceptance	
and adaptation to transitions and living conditions, 
strong engagement with family and friends, faith to God, 
achievement	of	personal	goals,	and	growing	old	in	one’s	
residence2. In addition, high resilience is required by the 
elderly	because	 the	 result	 of	 this	 study	 is	 significantly	
correlated to positive results, namely successful aging, 
lower rate of depression, and long life3.
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Elderly	 is	 categorized	 as	 non-productive	 group	 of	
society.	When	an	individual	has	categorized	into	elderly	
group, generally, the individual had retired from the job 
and not all of them has earnings. In line with the growing 
number of elderly population in urban areas, residential 
areas have become important since elderly spends most 
of their time at home4. A qualitative research conducted 
on elderly in Banyumanik Housing Complex, Semarang, 
shows three categories of spaces, namely: micro, meso, 
and macro and the existing condition i.e. living alone, 
living with children and grandchildren, living with 
spouse, and living with spouse as well as children and 
grandchildren5. The result shows that many elderly live 
with their family. 

In contrast, elderly living in pesantren (Islamic 
boarding	 houses),	 like	 in	 Payaman,	 Magelang	 which	
established	in	1930,	shows	different	issues.	A	research	has	
proposed that pesantren has contributed to the formation 
of social capital, especially in form of religiosity, which 
also contributes to community wellbeing6. In addition 
to the religiosity, elderly has the opportunity to learn in 
boarding school. One study stated that lifelong learning 
for	parents	can	improve	their	psychological	well-being	
and integrate their skills to achieve a healthy and active 
aging or known as successful aging7.

In a research on a group of elderly, it has been 
explained that in living life, meaning of life has become 
important	 because	 it	 forms	 its	 subjective	 well-being,	
although stable internal resources such as optimism and 
pessimism	affect	their	subjective	wellbeing.	On	the	other	
hand,	 subjective	well-being	 has	 the	 role	 as	 one	 of	 the	
determinants of successful aging8. In pesantren, elderly 
are busy conducting their routines. Other research 
suggested that elderly will be more productive if they 
focus not only on physical activities but also on their 
meaning	of	live	to	ignite	their	fitness,	considering	their	
limitations on physical activities9. In their old age, 
individuals determine what kind of life they will live. 
Mentioned in the study, spiritual and meaning of life 
have become important factors to protect themselves 
from psychological pressures10.

A research stated that Moslem students claim that 
they are close to God and serving Him makes them have 
a meaningful life11. In pesantren, the elderly as santri 
routinely conduct activities of worship, and according to 
the survey, they have inner peace and comfort because 
they perform worship freely, without any other activities 
like when they were not in pesantren. As they live in 

pesantren, they have more experiences that cultivate 
positive emotions. A study related to emotional aging, 
such as emotional experiences, emotional regulation, 
emotional	 perceptions,	 emotion-related	 concerns,	 and	
memory, is performed on a group of people of all ages. 
The	 result	 of	 the	 research	 emphasizes	multidirectional	
differences	of	the	final	development	of	life	in	functional	
domain. Furthermore, it is important to understand the 
emotional state of the elderly because it is related to the 
physical condition and welfare of the elderly12.

From a study conducted on elderly individuals in 
Indonesia and Japan, it shows that what is important 
for living condition supporting elderly life is security, 
comfort,	 health,	 affordability,	 independence,	 and	 close	
relationships with the social environment5. Elderly living 
in pesantren raise intense ties with other elderly who 
also live in pesantren. Those santries live harmoniously, 
helping each other and sharing stories. This positive 
stimulation can grow positive emotion in elderly in 
pesantren. The research was conducted on a group of 
subjects to compare attention bias of 35 subjects of 
elderly and 35 subjects of middle adult. The stimuli 
used are expressive faces that feature expressions such 
as neutral, disgust, fear, and happiness. Compared to 
younger subjects, the elderly pay more attention to happy 
faces	and	tend	to	avoid	frightening	faces.	These	findings	
confirm	that	positive	stimulus	effects,	such	as	a	pleasant	
social environment, can develop positive emotions in the 
elderly13.	Positive	emotions	also	develop	elderly	health	
and wellbeing14.

According to the results of the initial survey, elderly 
in pesantren receive social support from fellow elderly, 
as well as the board and the kyai of the pesantren. Social 
relations in pesantren and the comfort felt by elderly 
santri in pesantren stimulate elderly attachment to the 
life in pesantren. From the results of a research, it shows 
that individuals who attach to an environment will be 
much involved and learn from the environment, so 
that individuals will be more creative and able to solve 
problems independently, meaning that those individuals 
are more mentally healthy15. Another study on group of 
elderly and people with disability discovered that social 
participation, attention to them in a social network, form 
an established and important social bond in fostering 
their	well-being16.	Social	support	from	significant	other	
is very important for the elderly since it can develop 
elderly psychological wellbeing17.
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Positive	Psychology	is	progressing	from	time	to	time.	
The main purpose of positive psychology is to discover 
our potentials, which will support our productivity. The 
following constructs: establishing positive emotion, 
building engagement in an environment, and building 
meaning of life are parts of positive psychology, have 
become important especially for the elderly. The aim of 
the study was to obtain an overview of positive emotion, 
engagement and meaning of life in the elderly who live 
as santri in Islamic Boarding School.

METHOD

The research was a qualitative research. Techniques 
to	 collect	 data	 were	 observation	 and	 interview.	 Semi-

structured interviews were conducted to select samples 
based on purposive sampling method, which consisted 
of eight elderlies having following criteria: living in 
Payaman	 Islamic	 Boarding	 School,	 Magelang,	 above	
60	 years	 old,	 and	 healthy	 (not	 suffering	 from	 any	
acute	nor	 chronic	diseases).	Data	were	 analyzed	using	
Interpretative Phenomenology Analysis	(IPA)	to	observe	
how participants construe their personal and social life 
as	well	as	to	explore	their	experiences.	IPA	emphasized	
on construing from the points of view from both 
participants and researchers.

RESULTS AND DISCUSSIONS

Result:	 The	 following	 table	 presents	 subjects’	 social-
demographic data.

Table 1: Social-Demographic Data of Subjects (n = 8)

Subject Sex Age Status of 
Spouse Occupation Length of Stay in 

Pesantren (Year) Origin

1 F 65 Passed	Away Entrepreneur 3 Ambarawa
2 F 66 Alive Homemaker 2 Batang
3 M 78 Alive Government employee 2 Kebumen
4 M 75 Alive Entrepreneur 2 Pekalongan
5 F 69 Alive Homemaker 3 Demak
6 M 76 Alive Teacher 5 Slawi
7 M 68 Alive Employee of Finance Dept. 1 Jakarta
8 F 62 Passed	Away Trader 4 Temanggung

The following table presents some main themes from 
the constructs, which were obtained from interview.

Table 2: Main Themes from Data of Subjects (n = 8)

Variable Main Theme

Positive 
Emotion

Social supports from others
Motivation and thankfulness
Autonomy and conducting a healthy 
life
Inner peace

Engagement

Engagement to activities in Islamic 
Boarding School
Orientation	of	living	in	Pondok	Sepuh	
The roles of Kyai & Nyai
Strive in worship 

Meaning of 
Life

Positive	expectancies	toward	the	future
Efforts	to	prove	personal	existence
Self-esteem
Orientation to akhirah

DISCUSSIONS

Elderly living in pesantren have to do challenging 
daily routines. Pesantren is an institution to learn more 
about Islam. Generally, the students of pesantren, or 
santri, consist of children and teenagers. Pesantren 
Payaman	Magelang	has	elderly	santris, which is unique 
since elderly are usually reluctant to study and attach 
to rules of conduct. Elderly also selectively chose their 
social environment, including living in pesantren18. 
This	qualitative	research	involved	4	female	elderly	and	
4	male	 elderly	 coming	 from	 various	 jobs	 and	 origins.	
They joined pesantren and live a life accompanied 
by worship routines. The feeling of togetherness has 
developed positive emotions. From the interview, several 
main themes were obtained, such as social supports, 
thankfulness, autonomy and inner peace. In pesantren, 
elderly get social support either from fellow santri or 
from ustad and kyai. Such support appears as information 
and religious knowledge, togetherness to share stories, 
and attention and assistance provided in daily activities. 
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When positive emotion is formed, spirituality in elderly 
will also improve19. Elderly experience degeneration 
in various aspects, both physical and psychological, 
including lower emotional ability like emotional 
control. Elderly have challenges to control his anger, get 
sad easily and cry for some life events, and it lasts for 
a period. So studying this aspect of emotional aging is 
important to be developed12.

The elderly at pesantren revealed that they became 
passionate in living and worshiping. They are thankful 
because at that age, they are still given the health, 
strength and opportunity to undergo pesantren activities, 
study and worship. In addition, they formed a healthy 
lifestyle	 and	 self-reliance	 in	 pesantren, such as being 
responsible for their needs of clothing and food, and 
even cleaning the area of boarding schools together with 
other elderly. 

In pesantren, the elderly formed inner peace and 
positive emotion. These aspects are considered the most 
important aspects, which appear in all subjects. A theory 
stated that sleep mechanisms plays an important role in 
the process of emotional regulation20. This is evident that 
one of the evidence of inner peace is that the elderly can 
sleep soundly every day and their health conditions are 
maintained. Another research stated that maintaining 
positive	emotion	increases	elderly’s	mental	and	physical	
health21. Furthermore, a research shows that positive 
emotions	is	beneficial	to	reduce,	even	cure	dementia22.

The interview revealed that the elderly are happy to be 
involved in all activities in the pesantren, which formed 
a full engagement of the elderly. The main theme of 
engagement can be established, that is full involvement, 
orientation, role of kyai/nyai, and competition in 
worship. One of the respondents mentioned that he got 
an additional task in pesantren, and it actually formed a 
positive feeling: needed by his environment. A research 
mentioned that elderly engagement in productive 
activities leads to elderly wellbeing23. Another study 
on 2750 elderly respondents mentioned that there were 
variations of elderly engagement in rural areas. Most of 
the elderly were reluctant to be actively involved in their 
environment, unless the engagement were established 
from local attractions and social supports24. In another 
study mentioned that to survive living in a place of life, 
elderly needs adequate facilities and social support, 
to foster elderly social wellbeing25. This is contrary 
to the results of this study, where pesantren research 

sites have limited facilities, and the reason why the 
elderly are willing to be fully involved in all pesantren 
activities and to stay in pesantren for many years was 
interpersonal closeness with fellow santri and kyai/nyai 
of the pesantren.

A	study	in	China	to	14.507	elderly	respondents	from	
393 areas suggests that one of the factors establishing 
elderly engagement to their environment is social 
concern to the elderly26. Supportive environment 
condition to do religious activities has stimulated elderly 
santri to compete in worship. The serenity to do worship 
and increased quality of faith has developed engagement 
to pesantren.

In terms of construing life by elderly in pesantren, 
there are several main themes as the result of the 
interview,	namely,	optimism,	proving	self-existence,	self-
esteem,	and	akhirah-oriented	life.	A	research	conducted	
to	elderly	suffering	from	cancer	suggested	eight	values	
of	life	forming	one’s	meaning	of	life,	namely:	comfort,	
sustainability, humility, dignity, honesty, optimism, hope, 
and readiness27.	The	 result	 is	 in	 line	with	 the	 findings	
of the research on elderly in pesantren, that optimism 
develops	 meaning	 of	 life	 in	 elderly.	 Self-esteem	 and	
self-existence	formed	in	the	elderly	is	a	manifestation	of	
self-dignity,	as	one	of	the	values	of	life.	Finally,	akhirah-
oriented life that appears on all respondents indicated 
that elderly santri	is	emphasized	on	the	increased	quality	
of worship and their faith as the meaning of their life

Being healthy, optimistic and needed by others 
develop spiritual conditions of individuals and their 
meaning	of	life,	and	in	turns,	increase	individual’s	quality	
of life10. Elderly subjects in pesantren are not prone to 
chronic and acute diseases because of the meaning of 
positive life have stimulated their quality of life. The 
results	of	the	study	on	elderly	suffering	from	depression	
shows that the elderly who have hope and meaning of 
life	can	minimize	the	depression28

Elderly need an activity and appreciation from the 
environment to avoid depression. The environment can 
come from a family or nursing home or pesantren29. 
Elderly experience positive emotions in the form 
of gratitude and inner peace while in the pesantren. 
Furthermore, positive emotions can motivate elderly 
to engage in pesantren activities in pesantren including 
building emotional attachment to fellow elderly santri 
and kyai/nyai, thus creating an environment of competing 
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in	worship.	 Positive	 emotions	 and	 engagement,	which	
are maintained by the elderly when in boarding school, 
can develop life optimism, prove personal existence and 
self-esteem	and	live	an	akhirah-oriented	life.

CONCLUSIONS

The elderly living in Islamic Boarding School has 
gained many experiences to develop positive emotions 
as well as motivate them to engage in every activity 
in the boarding school. Their positive emotion and 
engagement lead to meaning of life in elderly.
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ABSTRACT

Hospital	accreditation	is	an	effective	way	to	evaluate	the	quality	of	a	hospital	and	important	tool	for	improving	
the standard of the hospitals. Due to improve the quality of health services, hospital accreditation should be 
supported.	Accreditation	is	a	long-term	process	that	demands	commitment	of	the	entire	organization	to	work	
together. The health care professionals skepticism about the positive impact of accreditation programs is the 
most important barrier to implementation that program. This study aims to assess the perceptions of health 
professionals on the impact of hospital accreditation and implementation of change towards the delivery 
of	quality	patient	care	in	Asian	countries.	We	systematically	searched	five	electronics	databases	from	May	
14th	–	21st	2018,	for	eligible	systematic	reviews	in	Asia	region	with	English	for	language	limitation.	Five	
publications met the inclusion criteria. Findings from the included studies found positive perceptions of 
health professionals to hospital accreditation impact on improving the quality of health services. These 
studies have heterogenic variables to explore the health professional perception toward impact of hospital 
accreditation and quality of care. The implementation of hospital accreditation requires commitment, support, 
and motivation from government, leadership, and all human resources in the hospital. There are many 
factors	affecting	performance	of	accreditation	such	as	quality	of	care,	leadership,	and	culture.	These	factors	
need strategies to strengthen the way accreditation for improving quality of care, strengthen leadership, and 
culture.	The	findings	are	expected	to	provide	valuable	lessons	for	preparing	or	implementing	accreditation.
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INTRODUCTION

According	to	the	World	Health	Organization	(WHO)	
Regional	Office	for	Europe	in	2003	has	responded	to	the	
highlights	of	low-quality	research	and	increasing	patients’	
expectations,	ensuring	the	safety	of	patients	and	staff	and	
improving the quality has become an important objective 
for all national health systems in developed and developing 
countries(1). The Government regulations in developing 
countries increasingly used hospital accreditation as a tool 
to guarantee quality of health services(2).

In the late 1990s The Joint Commission International 
(JCI) founded to survey hospitals outside of the United 
States, creates a mark on the world map and increases 
business through medical tourism(1). For more than 60 
years	hospitals	accredited	by	JCI,	approximately	4,023	
general, psychiatric, pediatric, rehabilitation and special 
hospitals, and 366 hospitals with critical access, through 
a separate accreditation program(3).

In Asia due to healthcare has become the main focus, 
efforts	are	being	made	to	change	the	healthcare	system	
for better quality of care to make the benchmark the best 
worldwide.	In	India	the	National	Association	Board	for	
Hospitals	and	Healthcare	Providers	(NABH)	established	
for hospital accreditation. The low of standards puts the 
patient	 at	 risk.	One	 of	 the	World	Health	Organization	
(WHO) studies showed that the highest incidence 
of hospital infections in Southeast Asia was at 10%, 
meanwhile the eastern Mediterranean was at 11.8%, 
which was the highest(2).
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Asian countries are quickly becoming known as 
medical destinations. A combination of factors, including 
but not limited to high quality and relatively lower costs, 
makes it a favorite destination for many international 
patients(4). Medical tourism has encouraged Asian 
hospitals	to	strive	for	world-class	quality	standards(2).

Hospital	accreditation	has	been	defined	as	“A	self-
assessment and external peer assessment process used 
by	 health	 care	 organizations	 to	 accurately	 assess	 their	
level of performance in relation to established standards 
and to implement ways to continuously improve”(1). 
The accreditation process is designed to ensure 
compliance and improvement by encouraging positive 
and	longitudinal	changes	 in	organizational	and	clinical	
practice, and the goal is to contribute to the production 
of	 high	 quality	 and	 safe	 care	 for	 consumer	 benefits(5). 
Hospital	accreditation	is	an	effective	way	to	evaluate	the	
quality of a hospital and important tool for improving the 
standard of the hospitals. Accredited hospitals provide 
high-quality	care	to	their	patients	also	offer	an	edge	over	
the competition in healthcare sector and strengthen the 
public’s	trust	in	the	quality	and	safety	of	care,	care	and	
services. Overall hospital accreditation improves risk 
reduction	and	risk	management,	organize	and	strengthen	
patient	 safety	 efforts	 and	 creates	 a	 culture	 of	 patient	
safety(2). There is consistent evidences to suggest that 
hospital accreditation programs improve health care 
by improved clinical outcomes or a broad spectrum 
of clinical conditions. That is the reason accreditation 
programs should be supported as a tool to improve the 
quality of health services (6).

Accreditation	 is	a	 long-term	process	 that	demands	
commitment	of	the	entire	organization	to	work	together(7). 
The	performance	of	health	sector	depends	on	employee’s	
motivation,	with	service	quality,	efficiency	and	fairness,	
all mediated directly by the willingness of the employees 
to apply their task. Motivation in a work context can be 
defined	as	 the	 level	of	 individual	willingness	 to	create	
and	 sustain	 an	 effort	 toward	 organizational	 goals(8). 
Many	factors	that	influence	implementation	of	hospital	
accreditation programs, the health care professionals 
skepticism regarding the positive impact of accreditation 
programs is the most important barrier to implement that 
program(4,5). 

METHOD

The	 Preferred	 Reporting	 Items	 for	 Systematic	
Reviews	 and	 Meta-Analyses	 (PRISMA)	 statement	 is	
an	evidence-based	approach	 for	 conducting	 systematic	
reviews	 and	 meta-analyses	 that	 was	 applied	 in	 this	
systematic review(11).

Data Sources: Relevant English language articles 
published	 from	 2008–2017	 were	 sourced	 using	 five	
databases	(EBSCOhost,	Google	Scholar,	Proquest,	Sage,	
and	Scopus).	Combination	of	terms	were	used	in	multi-
field	search,	relating	to	perception	of	health	professional(	
physician, nurses and another health practitioner) on 
impact of hospital accreditation (quality of care and the 
perceived contributing factors that can explain change in 
quality of care).

Eligibility Criteria: The eligibility criteria for inclusion 
were research journal articles that included a perception 
of health professional on impact of hospital accreditation 
on quality of care. Eligible studies were restricted to 
articles	 with	 full-texted	 access	 published	 in	 English	
within the years 2008 – 2017. Research that were eligible 
were start from all over the world then narrows to Asian 
countries. Articles were excluded if they did not meet 
the above criteria or were theses, systemic review and 
dissertations. Criteria of exclusion is any study that does 
not match the above criteria.

Study Selection and Data Extraction: Electronic 
databases	were	searched	during	the	week	of	14–21	May	
2018 independently by the authors and collectively 
screened for duplication. The authors reviewed the 
titles and abstracts generated by the search engines to 
assess their eligibility for further review based on the 
selection criteria, and chose relevant articles for possible 
inclusion. The following data were extracted from each 
publication: author(s), publication year, location of 
study.	Publications	have	heterogenic	variables	to	explore	
the health professional perception toward impact of 
hospital accreditation on quality of care. Findings were 
therefore	synthesized	in	a	narrative	synthesis	around	the	
study objectives.

Fig. 1: Prism flow chart
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RESULTS AND DISCUSSIONS

After removing duplications 92 records were 
identified.	 Title	 and	 abstract	 screening	 identified	 8	
references	that	potentially	fulfilled	the	inclusion	criteria	
and copies of the full publications were sought. A total 
of	5	publications	fulfilled	the	eligibility	criteria	and	were	
included in the reviews.

Summary of study and findings for comparison: 
Husein	et	al	(2017)	used	cross-sectional	survey	for	their	
journal	 “Perception	 of	 hospital	 accreditation	 among	
health professionals in Saudi Arabia”. The aim of their 
journal to assess the perceptions of health professionals 
on the impact of JCI accreditation and implementation 
of change towards the delivery of quality patient care. 
The outcome measure(s) of this research by using 
participation	 in	accreditation,	benefits	of	 accreditation,	
and quality of results of accreditation, and the result of 
hospital accreditation was given a worthy response from 
the general view of 901 health profes sionals (12)

Mostafa	et	al	(2014)	used	a	cross	sectional	for	their	
journal’s	 “Nursing	 Perception	 towards	 Impact	 of	 JCI	
Accreditation	 and	 Quality	 of	 Care	 in	 a	 Tertiary	 Care	
Hospital, Central Saudi Arabia”. The aim of their journal 
were:	1)	to	assess	nurses‟	perception	to	JCI	accreditation	
impact,	 2)	 to	 assess	 nurses‟	 perception	 to	 quality	 of	
health	 care	 (QHC),	 and	 3)	 to	 identify	 the	 predictive	
factors	for	perception	to	accreditation	and	QHC	at	King	
Abdulaziz	Medical	City	(KAMC),	Riyadh,	Saudi	Arabia.	
These	research	incorporates	two	domains:	degree	of	staff	
involvement	and	benefits	of	accreditation,	the	results	of	
751 nursing personnel surveyed, older and less educated 
nurses	were	significantly	more	likely	to	report	positive	
perception	 to	 accreditation	 impact.	Nurses‟	perception	
to	 accreditation	 impact	 was	 a	 significant	 predictor	 of	
perception of quality of care. Higher quality of care 
was more likely to be perceived by the less educated 
and less experienced nurses, and nurses with direct 
patient care. The perceived contributing factors that can 
explain change in quality of care in this resesarch were 
leadership, commitment and support, use of data, quality 
management,	staff	Involvement(13)

.

Fadi et al (2008) used a cross sectional for their journal 
“The impact of hospital accreditation on quality of care: 
perception of Lebanese nurses”. The aim of their journal 
to assess the perceived impact of accreditation on quality 
of care through the lens of health care professionals, 

specifically	 nurses.	 This	 paper	 also	 investigates	 the	
perceived contributing factors that can explain change 
in quality of care. The result of the high score for 
the	 variable	 ‘Quality	 Results’	 indicates	 that	 nurses	
perceived an improvement in quality during and after the 
accreditation process. The perceived contributing factors 
that can explain change in quality of care in this study 
were leadership, commitment and support, use of data, 
quality	management,	staff	Involvement	and	hospital	size.	
The	variable	Quality	Management,	as	measured	by	the	
scale	 of	Quality	Management,	 had	 the	 greatest	 impact	
in	medium-sized	hospitals	while	the	subscale	measuring	
Staff	Involvement	had	the	greatest	impact	in	small-sized	
hospitals (14).

Ahmet	 et	 al	 (2014)	 used	 a	 cross	 sectional	 for	
their	 journal	 “Perceptions	 of	 nurses	 on	 the	 impact	 of	
accreditation on quality of care a survey in a hospital 
in Turkey”. The aim of their journal to investigate 
perceptions of Turkish nurses on the impact of 
Accreditation	 on	 quality	 of	 care	 and	 the	 effect	 of	
accreditation on quality results. The result of this 
research that the nurses had generally high scores for the 
items	concerning	the	benefits	of	accreditation.	There	was	
a	statistically	significant	positive	correlation	between	the	
dependent variable (quality results) and the independent 
variables	(benefits	of	accreditation	and	participation	of	
employees).	 Patient	 satisfaction	 scores	 increased	 after	
accreditation (15).

Diab et al (2011) used a cross sectional for their 
journal “The Extent to Which Jordanian Doctors and 
Nurses	Perceive	the	Accreditation	in	Private	Hospitals”.	
The aim of their journal to know if the doctors and nurses 
in the Jordanian private hospitals have a perception about 
the	accreditation	and	to	know	if	there’s	a	different	between	
the doctors and nurses perception and understanding the 
accreditation standard at their hospitals. The results of 
this study showed that doctors and nurses have a positive 
attitude regarding their perception of accreditation 
standards,	 with	 no	 different	 between	 their	 perception.	
And the perceived contributing factors that can explain 
change in quality of care in this study were management 
and leadership, strategic planning for quality, human 
resources	 utilization,	 quality	 management,	 and	 the	
accreditation process and implementation (16)

.

All publications use data from 1 Asian country, the 
relevant publications are predominantly originated from 
Western Asian countries, 2 from Saudi Arabia, 1 from 



Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3         913      

Turkey, 1 from Lebanon and 1 from Jordania. The health 
professionals population from 3 studies were nurses, 
1 of this study were doctors and nurses, and the other 
one were physicians, nurses, medical technologists, 
dietitians, and other allied healthcare professionals. Five 
studies provided data regarding positive perceptions 
of health professionals to hospital accreditation impact 
on improving the quality of health services and 3 of 
studies provided predictors data of better quality results. 
Among	4	 studies,	 1	 study	 in	Turkey	compared	patient	
satisfaction before and after hospital accreditation and 
showed increased satisfaction after accreditation. Five 
of	publications	used	cross-sectional	study	design.

The Perceived Impact of Accreditation on Quality of 
Care through the Lens of Health Care Professionals: 
All	of	5	studies	showed	health	professionals	in	4	Western	
Asian Countries (Saudi Arabia, Turkey, Lebanon and 
Jordania) have positive perception of the impact of 
quality on care.

Of the two studies in Saudi Arabia, one main 
outcome measure(s) by using participation in 
accreditation,	 benefits	 of	 accreditation,	 and	 quality	
of results of accreditation, and the result of hospital 
accreditation was given a worthy response from the 
general view of 901 health profes sionals (12).The other 
one	 using	 two	 previously	 validated	 tools	 of	 different	
domains,	 to	 assess	 accreditation	 impact	 on	Quality	Of	
Health	 Care(QHC),	 as	 perceived	 by	 nurses.	 This	 tool	
incorporates	 two	domains:	degree	of	staff	 involvement	
domain	 and	 benefits	 of	 accreditation	 domain.	 Of	 751	
nursing personnel surveyed, older and less educated 
nurses	were	significantly	more	likely	to	report	positive	
perception to accreditation impact(13). 

Study in Turkey showed that nurses had generally 
high	 scores	 for	 the	 items	 concerning	 the	 benefits	 of	
accreditation.	 There	 was	 a	 statistically	 significant	
positive correlation between the dependent variable 
(quality	results)	and	the	independent	variables	(benefits	
of accreditation and participation of employees)(17).

In Lebanon, the high score for the variable quality 
results indicates that nurses perceived an improvement 
in quality during and after the accreditation process(14).

Study in Jordania showed perception of doctors and 
nurses have a positive attitude regarding their perception 
on impact of accreditation (16).

The perceived contributing factors that can explain 
change in quality of care: Study in Lebanon, Jordania 
and one of study in Saudi Arabia showed the contributing 
factors that can explain change quality of care were 
leadership, commitment and support, use of data, quality 
management,	staff	Involvement	(8,11,16). Study in Lebanon 
added	 hospital	 size	 as	 one	 of	 the	 contributing	 factors.	
The	variable	Quality	Management,	as	measured	by	the	
scale	Quality	Management,	 had	 the	 greatest	 impact	 in	
medium-sized	 hospitals	 while	 the	 subscale	 measuring	
Staff	Involvement	had	the	greatest	impact	in	small-sized	
hospitals(14). Study in Jordania added strategic planning 
for quality as one of contributing factors(16).

DISCUSSION

Publications	 regarding	 health	 professional’s	
perception toward impact of hospital accreditation 
and quality of care in Asian countries were limited. 
Although not all variables investigated in 5 publications 
have the same variables, all studies showed positive 
perceptions of health professionals on impact of hospital 
accreditation to improve quality of services and safety of 
the	care	organization.

In this systematic review, the predictors of better 
quality results of hospital accreditation showed in 
Lebanon, Jordania and one of studi in Saudi Arabia 
studies were leadership, commitment and support, use 
of	data,	quality	management,	staff	Involvement.	Based	
on	study	in	Lebanon,	hospital	size	include	better	quality	
predictors	 of	 quality.	The	 study’s	 findings	 in	 Lebanon	
are important because evidence shows that larger 
organizations	are	more	likely	to	value	and	benefit	from	
accreditation	 whereas	 smaller	 organizations	 may	 be	
burdened by surveys and compliance costs compared to 
their overall budgets. Large hospitals tend to be more 
hierarchical	 and	 bureaucratically	 organized	 that	 make	
the implementation quality of work more challenging. 

Participation	in	the	accreditation	process	promoted	a	
quality	and	safety	culture	that	exceeded	the	organizational	
boundaries. Insights into employee motivation can be 
applied to involve employees in promoting learning, 
overcoming	 organizational	 boundaries	 and	 improving	
quality services and safety in healthcare institutions(18). 
Motivated employees are needed to improve the quality 
and	 safety	 of	 the	 care	 organization.	 Encouraging	 and	
involving employees to participate in the accreditation 
process is a big challenge(18).
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This systematic review reports the evidence of 
health professionals perception toward impact of 
hospital accreditation on quality of care in Asian 
countries from full text studies published in English 
during	 the	 last	 ten	 years.	 Research	 in	 the	 field	 of	
health professionals perception are limited in Asia, and 
notes for further implications of research as results in 
different	 settings	may	differ.	The	setting	of	 the	 studies	
were not homogenous, which may cause confounding 
bias. Another confounding bias was the fact that the 5 
results of the study is based on the perception of health 
professionals. Only 1 among 5 studies compared patient 
satisfaction before and after hospital accreditation, while 
other studies without further analysis of patient outcome 
data and outcome indicators.

CONCLUSIONS

The implementation of hospital accreditation 
requires commitment, support, and motivation from 
government, leadership, and all human resources in 
the hospital. The positive perceptions of health care 
professionals will be motivate health professionals to 
support the implementation of hospital accreditation. 
There	 are	 many	 factors	 affecting	 performance	 of	
accreditation such as quality of care, leadership and 
culture. These factors need strategies to strengthen 
the way accreditation for improving quality of care, 
strengthen leadership, and culture. Researches regarding 
the impact of hospital accreditation in Asia are still 
limited, implicating a need for future research. The 
findings	 are	 expected	 to	 provide	 valuable	 lessons	 for	
preparing or implementing accreditation.
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ABSTRACT

Introduction: Acute Appendicitis is the 1st	emergency	case	for	the	abdominal	disease	in	Indonesia.	In	2014,	
Clinical	Pathway	is	one	of	the	requirements	that	must	be	met	in	the	hospital’s	accreditation	standards.	It	is	
crucial for the hospital having a successful of implementation of clinical pathway as Indonesia run universal 
health	coverage.	As	the	4th year of this regulation, all hospital needs to implement clinical pathway as a tool 
for variations control. Objects of this research are: 1) how is compliances in acute appendicitis management 
after using clinical pathway, 2) is clinical pathway successful as a tool to reduce variances.

Method: This	research	used	mix	methods.	A	retrospective	analysis	of	medical	records	(July	2016	-	June	
2017)	was	performed.	The	CP	comprised	the	following	indicators	of	compliance:	doctor	visit,	laboratory	tests,	
medication,	anaesthesia	consultation,	technic	of	surgery	and	nutrition.	In-depth	interview	was	performed	to	
those	who	involved	in	the	implementation	of	CP	by	purposive	sampling	technique.

Results: There were 35 patients of which 25 (71%) were female and 10 (29%) were male. The compliance 
to clinical pathway were 37% patient for length of stay (3 days), 29% patient in medication and laboratory 
tests,	 36%	 patient	 in	 anaesthesia	 consultation,	 94%	 in	Open	Appendectomy,	 100%	 in	 doctor	 visits	 and	
nutrition.

Conclusions: Compliance	 to	CP	of	Acute	Appendicitis	was	 low	especially	 in	medication	and	 laboratory	
tests. Clinical pathway is unsuccessful as a tool to reduce the variances.

Keywords: acute appendicitis; pathway evaluation; pathway implementation; clinical pathway; acute pathway.
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INTRODUCTION

Acute appendicitis is one of the most common 
diseases emergency cases, with about 250,000 cases 
in	 America	 and	 40,000	 in	 the	 UK	 per	 year1,2. Acute 
appendicitis is one disease that has a high prevalence 
rate.	 By	 2015,	 in	 North	 America	 the	 incidence	 rate	
reaches	100	per	100,000	people	±	year	with	a	diagnosis	
of	 400,000	 Appendicitis.	 The	 incidence	 of	 acute	
appendicitis in developing countries is lower than in 
developed countries3. In Southeast Asia, Indonesia ranks 
first	as	the	highest	incidence	of	acute	Appendicitis	with	

a prevalence of 0.05%. According to Household Health 
Survey	(SKRT)	2014	in	Indonesia,	Appendicitis	ranked	
highest among emergency casesof abdomen4.

Clinical	 pathway	 (CP)	 was	 originally	 intended	 to	
shorten	 the	 length	 of	 hospitalization	 days	 and	 lower	
the	 cost	 of	 health	 services.	 In	 Japan,	 CP	 is	 also	 used	
to	 standardize	 medical	 services	 and	 improve	 patient	
satisfaction5.	 In	 acute	 appendicitis	management,	CP	 is	
an important tool because it has clinical symptoms that 
vary. Diagnostic of Acute appendicitis is sometimes 
difficult	to	do,	though	by	an	experienced	physician6.

In	 2014,	 Indonesia	 run	 universal	 coverage	 (BPJS)	
and	 changed	 the	 payment	 mechanism	 to	 health-
providers	 from	 fee-for-service	 to	 case-based-schemes.	
This mechanism aims to improve health service and 
health	care	cost	beneficial	which	CP	 is	one	of	 tools	 to	
achieve	that.	CP	is	a	document	that	allow	all	staffs	know	
all aspect in treatment plan7.
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Implementation	 of	 CP	 is	 one	 of	 the	 requirements	
that	must	be	met	in	the	hospital’s	accreditation	standards	
in Indonesia8. It is crucial for the hospital having 
a	 successful	 of	 implementation	 of	 CP	 as	 Indonesia	
run	 universal	 health	 coverage.	As	 the	 4th year of this 
regulation, all hospital needs to implement clinical 
pathway as one of main subject in quality insurance of 
heath care delivery system. Objects of this research are: 
1) how is compliance in acute appendicitis management 
after using clinicalpathway, 2) is clinical pathway 
successful as a tool to reduce variances.

METHOD

This study was conducted at one of private hospital 
in Jakarta. A retrospective analysis of medical records 
(July	 2016	 -	 June	 2017)	 through	Hospital	 Information	
System (HIS) was performed. The inclusion criteria were: 
uncomplicated Acute Appendicitis, inpatient surgical 
patients, age>15 years, elective case. The exclusion 
criteria were: found comorbidity, complications during 
treatment, patient is referred to another health service. 
The	 Medical	 Committee	 developed	 the	 CP	 on	 Open	
Appendectomy. Uncomplicated open appendectomy 
was	done	for	diagnosis	of	acute	appendicitis	with	ICD-
10 code is K35.9.

The	 CP	 comprised	 the	 following	 indicators	 of	
compliance: length of stay, doctor visit, laboratory tests, 
medication,	 pre-anaesthesia	 consultation,	 technique	 of	
surgery and nutrition. Data	were	analyzed	univariate	by	
using	«Pre-Clinical	Pathway	Development	and	Clinical	
Pathway	Evaluation	Tools	version	beta	2.6». Data was 
presented	as	utilization	(average)	and	percentage	which	
ever were applicable.

RESULTS AND DISCUSSIONS

Thirty-five	 patients	 were	 included	 in	 the	 study.	
Sample’s	characteristics	(35	patients)	were	mean	of	age	
was 30.6 years, 29% were male and 71% were female 
[Table 1].

Table 1: Sample’s characteristic

Variables
Age (Mean	±	SD) 30.6	±	11.4

Sex 
(%, n=samples)

Male (29%, n =	10)
Female (71%, n=25)

The	 compliance	 of	 CP	 presented	 in	 percentage	
shows in table 2, which the highest compliance (100%) 
was	doctor’s	visits	and	nutrition.	The	lowest	(29%)	was	
lab test and medication.

Table 2: CP Compliance

Variables CP Compliance (%)
ALOS 37

Doctor’s	visit 100
Lab test 29

Medication 29
Open Appendectomy 94

Pre-anaesthesia	consultation 36
Nutrition 100

Average length of stay (ALOS) was 3.66 days, of 
which	 longer	 than	 3	 days	 (recommendation	 in	 CP).	
The	average	utilization	of	doctor’s	visits	was	3.66.	This	
indicates that in average length of stay 3.66 days, doctors 
have visited patient as 3.66 times or can be interpreted 
that doctor has visited patient each day during treatment 
period. 100% compliance of laboratory test was just 
HbSAg	 (utilization=1.00).	 Medication	 according	 to	
CP	 is	 Antibiotics	 (Cefotaxime	 or	 Ceftriaxone)	 and	
Analgesic (Ketorolac Injection or Ketorolac Tablet). All 
informants said that variances on medication is given as 
patient’s	 indication.	 The	 biggest	 variances	 medication	
was	mefenamic	acid	and	cefixime	cap,	which	given	as	
home medication. Another variance on medication was 
anti-emetic	(Ondansetron)	[Table 3].

Based on document reviews and interviews, human 
resources	were	sufficient	and	ready	to	implement	acute	
appendicitis	 CP.	 In	 financial	 aspect,	 the	 management	
has	no	 funds	or	expenses	specifically	budgeted	for	 the	
preparation,	implementation	and	evaluation	of	CP.	CP’s	
team	 received	 a	 training	 to	 prepared	 CP	 forms,	 but	 it	
was	not	 specific.	 It	was	part	of	 training	 to	prepare	 for	
hospital accreditation. Documents that support the 
implementation	of	CP	were	:	Clinical	Practice	Guideline	
(CPG)	of	Acute	Appendicitis,	Drug	Formularium	which	
containing the availability of drugs in the hospital (2016), 
Standard	Operating	Procedures	of	Nursing	Services.	CP’	
forms was made in accordance to all that documents and 
another existing hospital policy.

Medicines and medical devices was always available 
and in a good condition. According to all informants, the 
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number	of	bed	and	operating	room	was	sufficient	to	give	
health	services	to	acute	appendicitis	patients.	CP	forms	
was always available in all room.

CP	 preparation	 process	 consists	 of	 :	 identification	
of	stakeholders	and	leaders,	identification	of	CP	leaders	
and	 team,	 deciding	 on	 CP	 to	 be	 developed,	 patient	
mapping process, preliminary audit and data collection, 
CP	 development,	 pilot	 phase	 and	 implementation,	
periodic evaluation. According to one of the informants 
that	 identification	 of	 stakeholders	 and	 leaders	 was	
donesimultaneously by an external researcher team. 
While	 identification	 of	 CP	 leader	 and	 team	 was	
performed by the director of the hospital. 

Before	deciding	on	which	CP	to	be	made,	CP	team	
conducted initial audits and data collection. Most of 
informants revealed that data collection was based on 
such as volume, cost and risk. Acute appendicitis was the 
fifth	largest	cases.	CP	have	been	developed	in	accordance	
with	 existing	 data.	 CP	 is	 a	 patient-centered	 treatment	
plan. Team must understand what the patient need in 

each	phase	of	treatment	throughout	the	hospitalization.	
Mapping	or	flow	of	patient	has	been	considered	in	 the	
form	of	CP.	

The	 development	 of	CP	 has	 involved	 the	medical	
team,	 nurses,	 pharmacists	 and	 support	 teams.	 CP	
preliminary	 process	 started	 by	 the	 CP	 team	 (medical	
committee)	make	draft	of	CP,	then	submitted	to	Surgery	
Medical Team. There after another meeting of nurses, 
pharmacists, and lab were held to assess whether the draft 
was in accordance with their practice guideline. Once 
everything is in accordance with practical guideline and 
other	hospital’s	policies,	then	CP	will	be	launched	to	all	
related section.

CP	 socialization	 step	 done	 by	 a	 staff	 meeting	
at managerial level, then managers will forward all 
information	 about	 CP	 to	 their	 respective	 staffs.	 The	
obstacle	 that	was	 felt	at	 that	 time	was	 the	difficulty	of	
medical team to able to attend together. For medical 
team	member	who	can	not	attend	the	meeting,	CP	team	
will deliver the information personally.

Tabel 3: Utilization of CP’s compliances

Pathway Utilization (average) Variances* Utilization (average)
Average Length of stay (ALOS) 3.66 days

Doctor’	visits 3.66
Lab test:

Haematology 0.86 Pathology	Anatomy 0.63
HbSAg 1.00 Ureum 0.49

Blood clotting time 0.60 Creatinin 0.46
Bleeding time 0.60 PT 0.34
Pregnancy	test 0.00 APTT 0.34
Abdomen USG 0.06

ECG 0.03
Ro Thorax 0.08

Medication: Cefixime	Cap 7.81
Cefotaxime Inj 0.72 Mefenamic Acid tab 9.81
Ceftriaxone Inj 1.86 Co-Amoxyclave	tab 1.44
Ketorolac Inj 3.19 Metronidazole	Inf 1.31
Ketorolac Tab 0.08 OndansentronInj 1.42

Pre-anaesthesia	consultation 0.39
Open Appendectomy 0.94 Laparoscopy 0.06

Nutrition 1.00

*the	biggest	five	utilization
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The	evaluation	of	CP	of	Acute	appendicitis	has	been	
performed once. It should be done at least twice a year. 
However,	this	is	understandable	because	of	lack	of	staff	
to	 conduct	 CP	 implementation	 evaluation,	 which	 are	
only	performed	by	two	members	of	CP	team.	The	result	
of evaluation was presented at a meeting attended by 
doctors, directors and head of nurse.

The main symptom of Appendicitis is presence of 
right lower abdominal pain accompanied by nausea 
and vomiting. Most important examination is physical 
examination, but laboratory tests can support the 
accuracy of diagnosis9. It was not only for diagnostics 
purposes, but also for surgical procedures. Routine 
haematology test is one of laboratory tests that must be 
performed in surgical case. In this study some patients 
came from another section (general and internal disease) 
and have done routine haematology test. 

In	this	hospital,	CP	is	designed	for	all	patient	without	
considering	payment	scheme	(Private,	Private	Insurance	
,	universal	coverage-BPJS)	and	room	care	classification.	
BPJS	patients	was	equal	with	private	patients	(Table	4).	

Table 4: Payment schemes distribution

Payment schemes (%) (n = patients)
BPJS 37% (n =	13)

Private	Insurance 26% (n =	9)
Private 37% (n =	13)

Hospital	 in	 Indonesia	 has	 different	 ward	 or	 room	
care	with	different	 facility	 and	price.	CP	 is	designated	
for all patient. The distribution of patients according to 
room care shows in table 5.

Table 5: Room Care Distribution

Room Care n = patients (%)
I 2 6

IA 2 6
IIA 10 28
IIB 3 9
III 11 31
VIP 6 17
VVIP 1 3

Considering	to	one	of	 informants,	CP	is	addressed	
to	 all	 patients,	 but	 this	 hospital	 more	 emphasizing	

implementation	 of	 CP	 performed	 on	 BPJS	 patients.	
While in other patients, clinical treatment plan is more 
flexible.	This	may	affect	level	of	CP	compliances.

ALOS	 in	 this	 study	 was	 longer	 than	 3	 days	 (CP	
recommendation).	 Length	 of	 stay	 (LOS)	 influenced	
by	 possibilities	 of	 comorbidity,	 post-anesthesia	
complications, surgical wound infections, complete 
diagnostics tests.

Rate	of	pre-anaesthesia	consultation	was	low.	Data	
of this study was taken from patients billing system, any 
activities that was not counted on billing system, can not 
be	analyzed.	Pre-anaesthesia	consultation	is	a	mandatory	
procedure	 in	 surgical	 case.	 Due	 to	 hopital’s	 billing	
system	 only	 counts	 pre-anesthesia	 consultation	 that	
conducted in ward or room care, while consultation that 
conducted in the surgery room (just before the surgery 
start) was not counted. It shows lack of management on 
financial	to	count	any	activities	or	services	to	patients.	

Variances in medication could caused by imperfect 
CP.	 In	 this	 study,	 CP	 was	 not	 considered	 home	
medication,	 symptoms	 and	 pain	 management	 post-
surgery.	 In	 post-surgery	 gastrointestinal	 tract,	 nausea	
and/or dyspepsia is a very common symptom. To reduce 
these	 symptoms	 by	 given	 anti-emetic	 and	 anti-ulcer. 
The	analysis	of	variances	is	vital	in	CP	development	to	
improve best practices met the existing needs10. Seeing 
this, the pathway team needs to evaluate whether home 
medication (such as mefenamic acid and antibiotics), 
anti-emetic	need	to	included	in	clinical	pathway.	

In	 implementing	CP,	 human	 resources	 (HR)	 plays	
an important role. The succeed of implementation was 
not just depend on quantity and quality, but also on 
commitment of all team members. Cooperation and 
acceptance	 of	 doctors	 in	 implementation	 of	 CP	 is	 the	
key.	Compliances	to	CP	could	reflected	commitment	of	
medical team. 

Strong	commitment	of	 all	 staff	can	also	generated	
from	 the	 adequacy	 of	 socialization	 and	 evaluation.	At	
socialization	 stage,	 communication	between	all	 parties	
is an important factor for a successful implementation of 
CP.	All	staff	must	understand	their	role	in	CP	and	how	
far	this	could	affect	the	output	to	patient.

Advantage	 of	 CP	 is	 the	 possibility	 of	 continuous	
improvement	to	give	a	positive	effect	on	service	delivery	
to the patient by performed a periodic evaluation. Form 
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CP	 as	 one	 of	 material	 to	 conducted	 evaluation	 must	
fulfilled	correctly.	In	this	study,	found	several	forms’	CP	
that	filled	incorrectly	(for	appendicitis	with	perforation	
or	 comorbidities).	 This	 indicates	 that	 staffs	 did	 not	
understand	 very	 well	 about	 how	 to	 complete	 CPs’	
forms. It was crucial, as data collection and analysis 
of	 service	 variances	 (different	 services	 provided	 with	
recommendations	written	 on	CPs’	 forms)	 are	 essential	
for	CP	development.

In	 this	 hospital,	 staffs	 must	 fill	 two	 similar	 form,	
forms’	CP	 as	 quality	 control	 and	 another	 form	 (which	
is	 very	 similar	 to	 forms’	CP)	 as	 cost	 control.	 It	 could	
add	 burden	 to	 staffs	 and	 caused	 incorrect	 on	 filling	
form.	In	the	future	evaluation,	CP	team	need	to	make	a	
questionnaire	on	form	fillings’	process.	This	can	help	the	
team to understand of any obstacle in ground level, while 
for	staffs	also	can	increase	awareness	of	the	importance	
of	CP	implementation.

Directors and managers of hospital has an important 
role	in	providing	direction	and	example	to	all	staff	on	the	
implementation	of	CP.	In	addition,	hospital	leader	must	
translate	the	vision	and	mission	of	CP	by	communicating	
to	all	staff	at	every	meeting.	A	successful	implementation	
of	 CP	 is	 responsibility	 of	 all	 health	 care	 members,	
from	 the	director	 to	 the	 staff	who	give	health	 services	
to patients. Based on interview, from preparation to 
evaluation	of	CP,	was	CP	team	responsibilities	of	which	
only	 two	 staffs	 of	 medical	 committee.	 Inefficiency	 of	
CP	team	can	affect	the	quality	of	CP	dan	compliance	to	
CP.	And	also	key	 to	CP	success	 lies	 in	 the	acceptance	
and cooperation of clinicians, leadership and support 
from hospital management, and dedication from 
case managers, doctors, nurses and other relevant 
professions10.

This	study’s	results	show	that	CP	was	unsuccesfull	
for reducing variances. Obviously, the results of our 
study were limited by small number patients (35 
patients). We suggest extending the scope (include cost) 
and number of patients to give more precisely results for 
CP	development	for	the	next	study.

CONCLUSSIONS

Compliance	 to	CP	of	Acute	Appendicitis	was	 low	
especially	 in	medication	 and	 laboratory	 tests.	 CP	was	
unsuccessful as a tool to reduce variances.
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Determinants of the Pornography Exposure Effects on Junior 
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ABSTRACT

Technological	advances	make	it	easier	to	access	pornography.	The	pornography	exposure	effects	are	very	
serious problem among adolescence. It could have negative impact to reproductive health and mental health 
development. This research was a quantitative research with cross sectional design approach which main 
purposes	 to	know	the	determinant	of	 the	pornography	exposure	effect	 that	was	conducted	on	171	 junior	
on junior and senior high school adolescence in Sanggau District. The results of this research indicated 
that most respondents had access pornography through photos (images) of 62.0%, including through the 
internet	(78.4%).	The	pornography	exposure	effect	of	respondents	was	obtained	in	light	level	(addiction,	
escalation,	and	desensitization	stage)	was	29.2%,	and	weight	level	(act-out	stage)	was	70.8%.	The	significant	
determinants	of	the	pornography	exposure	effect	were	the	time	of	access	(p	value	=	0.039,	PR	=	5.765),	
gender	(p	value	=	0.0001;	PR	=	3.600),	Duration	access	(p	value	=	0.037,	PR	=	3.730),	and	media	 type	
(p	value	=	0.001;	PR	=	2.268).	While	the	status	of	dating,	residence	status,	marital	status	of	parents	were	
not	a	significant	determinant	factor,	but	showed	a	positive	trend	toward	the	pornography	exposure	effect. 
It is suggested to provide information about the danger of pornography on early adolescence as a primary 
prevention toward accessing pornography. In addition, the collaboration of family and schools are needed 
to provide assistance in early adolescents to be wise in using the media, and for the adolescents who are in 
act-out	stage	need	the	intensive	therapy	to	behave	healthy.
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INTRODUCTION

The proliferation of pornography over the last two 
decades,	 particularly	 via	 the	 Internet,	 has	 influenced	
youth culture and adolescent development in diverse and 
unprecedented ways1, including in Indonesia. Based on 
the	survey,	in	12	major	Indonesian	cities	of	adolescent’s	
behavior get as many as 83% of teens once admitted to 
watch porn videos, 93.7% had sexual intercourse, and 
21%	or	one	among	five	adolescents	in	Indonesia	has	had	
an abortion2.

The	 initiation	 of	 adolescent’s	 premarital	 sexual	
starting from 82.7% hand touching, 60.7% hugging, 66% 
kissing,	19.3%	touching	sensitive	areas,	7%	oral	sex,	4%	
anal	sex,	and	14.7%	intercourse3. This is associated with 
increasingly accessible pornographic exposure. The 
literature	review	showed	that	the	compulsive	adolescent’s	
sexual behavior related to pornography4,5,6,7,8. The most 
dominant	factors	influence	the	effect	of	exposure	effect	
was frequency of exposure (often) (Odds Ratio 5,02)9.

Consequently, the impact of Internet pornography on 
adolescents, including compulsive, addictive, and even 
criminal behavior, is a global trend. They are considered 
one of the most susceptible audiences to sexually explicit 
content1. Some evidence that exposure to pornography 
can	 increase	 the	 likelihood	 of	 earlier	 first-time	 sexual	
experience, particularly for those adolescents who 
consumed pornography more frequently10.
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There	are	stages	of	the	effects	of	exposure	that	occur	
on those who exposed to pornography and experience 
the	effects	of	exposure	 including	addiction,	escalation,	
desensitization	 and	 act	 out.	Addiction	 is	 an	 addictive	
effect.	Once	a	person	 likes	pornographic	material	 then	
he will have desire to see and regain the material. 
Escalation is an increase the need for heavier, more sex 
material explicit, more sensational and more deviant 
than	previously	consumed.	Desensitization	is	stage	when	
sex material that was taboo, no moral and demeaning/
demeaning dignity humans are gradually now considered 
to be something the ordinary even the bus becomes 
insensitive as well against victims of sexual violence. 
Act out bound when there is an increasing tendency to 
do sexual behavior of pornography that has been only he 
sees to be applied to real life11.

As well as in Sanggau District, West Kalimantan, 
pornography exposure is widespread among junior high 
and high school adolescents. This research aims to know 
the	determinant	of	the	pornography	exposure	effects	on	
Junior and Senior High School Adolescence in Sanggau 
District, West Kalimantan.

METHOD

This research was a quantitative research with 
cross sectional design approach which main purposes 
to know the determinant of the pornography exposure 
effect.	The	population	of	this	study	were	all	of	the	junior	
and senior high school students who had been exposed 
the phornograpy in Sanggau District, West Kalimantan. 
This study was conducted on 171 junior and senior high 
school adolescence in July – December 2017.

Self administered questionnaire was used. To 
maintain	 data	 quality,	 we	 did	 the	 standardization	
questionnaires and interviewer training, are conducted 
informed consents as a sign of approval of respondents, 
and check the completeness of the contents of the 
questionnaire. Respondents also must submit the 
questionnaire in the closed envelope that has been 
provided. The research assistant presented the study, 
explaining that the questionnaires were anonymous and 
self-administered;	privacy	was	guaranteed,	and	the	right	
not	 to	participate	was	underlined.	Chi-Square	 test	was	
used	to	know	the	significantly	determinant	variables.

RESULTS AND DISCUSSIONS

The respondents were highly exposed to 
pornographic	 images	 found	 in	 magazines,	 videos,	

television, computers and internet. The Sexually 
Explicit Materials (SEM) were used to: satisfy curiosity 
(40.4%),	and	peer	influence	(59.6%).	These	findings	was	
supported by the existing literature that shows that the 
reason of access phornograpy was out of curiosity11,12. 
The pointed out of pornography exposure shapes sexual 
knowledge13. Graphic 1 shows the distribution of the 
reason access phornography.

The univariate analyses could be seen below:

Table 1: Univariate Analyses

Variable N Percentage (%)
Media Type

Printed	Mass	Media 22 12.9
Electronic 59 34.5

Printed	Mass	Media	And	
Electronic 90 52.6

Sexual Behavior
Masturbation

Yes 81 47.4
No 90 52.6

Kissing
Yes 108 63.2
No 63 36.8

Necking
Yes 101 59.1
No 70 40.9

Petting
Yes 57 33.3
No 114 66.7

Intercourse
Yes 33 19.3
No 138 80.7
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Conted…

Oral sex
Yes 22 12.9
No 149 87.1

Anal sex
Yes 17 9.9
No 154 90.1

Level of Addiction
Addiction 1 0.6
Escalation 3 1,8

Desensitization 46 26.9
Act Out 121 70.8

The reason of phonograpic viewing
Curiosity 69 40.4

Peer	influence 102 59.6

Table 1 show the most of respondents access the 
printed	mass	media	and	electronic	(52.6%).	Adolescent’s	
sexual behavior who had accessed phornography were 
masturbate	(47.4%),	kissing	(63.2%),	Necking	(59.1%),	
petting (33.3%), intercourse (19.3%), oral sex (12.9%), 
anal	sex	(9.9%).	Futhermore,	most	of	the	adolescent’s	at	
act out level (70.8%).

Table 2: Bivariate Analyses

Variables
Pornography Exposure Effects

p value PR
Time of access 0.039* 5.765

Gender 0.0001* 3.600
Duration Access 0.037* 3.730

Media Type 0.001* 2.268
Status of dating 0.437 -

Residence Status 0.085 -
Parents	Marital	

status 0.532 -

*Significantly	at	0.05

Chi-square	 analysis	 was	 performed	 to	 examine	
the	 relationships	 between	 respondents’	 characteristics	
(i.e.,	 gender,	 parent’s	 marital	 status,	 residence	 status,	
status of dating, media type, duration access and time 
to	access)	and	pornography	exposure	effects.	Significant	
relationships were found for gender, time to access, 
media type, and duration access (p value < 0.05), but 
not	 for	 status	 of	 dating,	 residence	 status,	 and	 parent’s	
marital status (p value > 0.05). Although there are no 

significantly	 related,	 but	 its	 showed	 a	 positive	 trend.	
Participants	 who	 had	 dating	 partner,	 stayed	 in	 family	
house,	 and	 divorce	 parent’s	were	more	 likely	 to	 get	 a	
heavy	pornography	exposure	effects.

There	 was	 a	 strong	 influence	 of	 pornography	
exposure against teenage sexual behavior. The teenagers 
who	had	been	exposed	 the	pornography	will	affect	his	
attitude	about	the	sex	picture	on	him,	then	will	be	realized	
in the form intimacy behavior with her partner14. The 
teenagers who exposed media pornographic tend to have 
more	sexual	partners	(OR	=	1,8;	CI	=	1,2	-	2,9),	have	sex	
partners more than 1 in the period Last 3 months (OR 
=	1,8;	CI	=	1,1	-	3,1),	and	perform	anal	sex	(OR	=	2.0;	
CI	=	1,2	-	3,4).	In	addition,	adolescents	are	exposed	to	
the media pornography has a distant sexual attitude more 
permissive than unexposed15. This research found that 
most of participants who had exposure phornography, 
did kissing, petting, necking, intercourse, oral sex, and 
anal sex. In line with previous research which showed 
that	 pornography	 exposure	 influences	 adolescent’s	
sexual behavior16,17.

Some	 studies	 showed	 that	 there	 was	 significantly	
association between gender and pornography 
exposure9,18. Boys were 5 times more likely to currently 
watch pornography than were girls (Adjusted OR 
5.09,	CI	 2.69-9.63,	 p	 <	 0.001).	They	 also	 found	male	
adolescents started earlier and more frequently on 
their own initiative, found pornography more sexually 
exciting, and reacted less often with fear or disgust18. 
This research found that male participants is more likely 
to	get	a	heavy	pornography	exposure	effects.	The	high	
prevalence of Internet use among males suggests that 
males are more inclined to technology than females a 
trend that needs to be reversed16.

There	 is	 a	 significantly	 association	 between	
frequency of pornography exposure to teenage sexual 
behavior19,20, as well as this research. The participants 
who had accessed phornography more than 3 hours, is 
more likely tend to get a a heavy pornography exposure 
effects.	 They	 tend	 to	 have	 act	 out	 level	 of	 premarital	
sexual behavior. Likewise, approximately 85.11% 
respondents who had exposed to erotic information with 
heavy frequency, tend to have risky sexual behavior21. 
The teens who had often frequency of pornography 
exposure (more from once a week) at risk 5.0 times 
experienced	exposure	effects	compared	with	adolescents	
whose frequency of exposure is rare (approximately one 
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time a week)9.	Male’s	adolescence	(95%	CI	OR	=-1.245	
-	 6.465)	 were	 more	 likely	 to	 visit	 pornographic	 sites	
compared with other respondents. Duration of Internet 
use	 was	 also	 significantly	 associated	 with	 practice	 of	
content of sexually explicit sites. This corroborates 
earlier	 findings	 that	 sexual	 behaviour	 can	 be	 acquired	
through exposure to pornography and sexual models on 
the Internet through imitating and copying of such acts 
22,23,24. Main source of information about the Internet was 
friends (63.3%), and the frequency of use showed that 
29.5% access the Internet every day. Duration of time 
spent online ranged from 30 minutes to three hours16.

Time	 to	 access	 phornography	 had	 a	 significantly	
relationship	 with	 pornography	 exposure	 effects.	 This	
research found that the participants who accessed 
phornography in the morning or afternoon is more likely 
to	 get	 a	 heavy	 pornography	 exposure	 effects	 than	 in	
the night. This is because when accessing pornography 
during the day, they tend to meet with more people. The 
pornography viewing by adolescents is harmful to their 
development, both physically and emotionally. Group 
and individual therapy, as well as more parental control 
over what is viewed on the Internet, will be suggested 
as a way of overcoming or preventing pornography 
addiction in adolescence25.

Electronic	media	of	phornography	had	a	significantly	
influence	 to	 phornography	 exposure	 effect.	 This	 finding	
research, respondents who exposed electronic and 
printed media together, has a chance of 2.27 times to get 
act out level of addiction. The respondents exposed to 
pornography through electronic media has a chance of 3.06 
times for risky sexual behavior if compared with teenagers 
who do not exposed to electronic media. Trend teenage 
sexual behavior is increasing because of the dissemination 
of information and sexual stimulation through electronic 
media which is very accessible to teenagers26.

CONCLUSIONS

From	 the	findings	of	 this	 study,	 it	was	 shown	 that	
the reason of students get exposed to pornography 
were	 curiosity	 (40.4%)	 and	 peer	 influence	 (59.6).	The	
significant	 factors	 contribute	 to	 pornography	 exposure	
effect	 are	 gender,	 time	 to	 access,	 duration	 access,	 and	
media type. Therefore, the recommendations of this 
study in education sector management should come 
up with curriculum and programs that addresses age 
appropriate sexuality education at all levels. This is 

to provide sexuality information from balanced and 
objective sources where the adolescent and young 
adults	 are	 free	 to	 engage	 and	 to	 seek	 for	 clarification	
on sexuality issues, and for parents, educators, policy 
makers, health professional, and law enforcement 
be equipped with knowledge on sexuality that can 
enable them foster a supportive environment that can 
facilitate health development of youth sexuality, while 
minimizing	the	risk	potential	for	negative	effects	related	
to pornography.
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ABSTRACT

Background: Unstable emotions are common in primiparous women who fail to adapt to changes during 
perinatal period could not be resolved fundamentally, so research of psychoeducation dhikr is crucial to be 
conducted	to	reduce	perceived	stress	in	an	effort	to	prevent	postpartum	depression	syndromes.

Purposes: to prove routine midwifery care plus psychoeducation dhikr has more	influential	on	decreasing	
perceived stress and postpartum depression syndromes among primiparous women.

Method: This study was an	experimental	study.	A	number	of	24	participants	as	intervention	group	and	a	
number	of	23	participants	as	control	group.	All	participants	completed	the	Perceived	Stress	Scale	and	the	
Edinburgh	Postnatal	Depression	Scale,	in the third trimester of pregnancy, one week before due date of birth, 
the	three	days	and	tenth	days	after	birth.	Statistical	test	using	General	Linear	Model	and	independent	t-test	
to	compare	mean	difference.

Results:	At	the	end	of	the	intervention,	the	difference	of	of	the	PSS	score	between	groups	3.73,	CI	95%	
(-6.14	–	(-1.32))	and	p	value	is	0.003.	The	difference	of	 the	EPDS	scores	between	groups	2.34,	CI	95%	
(-4.44	–	(-0.24))	and	p	value	is	0.030.

Conclusions: The routine midwifery care plus psychoeducation dhikr has more decrease perceived stress 
and postpartum depression syndromes in primiparous women.

Keywords: Dzikr; Perceived Stress; Syndrome Depression

INTRODUCTION

Unstable emotions are common in primiparous 
women who fail to adapt to changes during perinatal 
period could not be resolved fundamentally. The period of 
pregnancy and postpartum put the mother in a vulnerable 
condition	of	emotional	changes	that	adversely	affect	the	
health of mother and baby1.	 The	 difficulty	 and	 failure	
to adapt the perinatal period are stress transitions and 
become the initial manifestation of postpartum depression 
syndrome	 (PDS)2–4.	The	 incidence	of	PDS	 in	 the	world	
is	 10%	 -	 15%5,	 and	mothers	with	PDS	have	 an	 impact	
on	 reduced	 self-care	 and	 infant	 abilities,	 exclusive	
breastfeeding failure6	and	impaired	first-year	growth7.

Previous	 studies	 of	 non-pharmaca	 interventions8–15 
have	not	been	able	to	prevent	PDS	completely.	The	period	
of pregnancy, childbirth and motherhood are conditions 
to be closer to the God and make life more meaningful 
with the use of religious beliefs as a strong coping 

mechanism16, thereby requiring necessary services to 
enhance maternal spirituality during pregnancy and 
postpartum period.

The results of previous studies have shown that the 
activity of spirituality during pregnancy is a protective 
factor against postpartum depression symptoms and helps 
to overcome early stress of motherhood and up to a year 
later17. Taking into account the condition of Indonesian that 
based on religions, it is the necessary research on routine 
midwifery care (RMC) plus psychoeducation dhikr	(PD).	
The RMC is a care provided by midwives for mothers 
during pregnancy, childbirth and postpartum in order to 
prevent	any	complications.	Psychoeducation	is	relatively	
short and can be included in routine care. Dhikr is a practice 
of Islam in order to get closer to Him, remembering, 
mentioning, understanding, expressed in verbal speech, 
containing expressions of praise, prayer, gratitude, no 
specific	 time	 limit	 and	 reading.	 Psychoeducation	 dhikr 
has been chosen considering that the implementation is 
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not restricted to certain conditions, time and readings 
so that the sustainability of psychoeducation dhikr as an 
effort	to	achieve	and	improve	mental	health	of	perinatal	
mother becomes possible.

Some researches on dhikr have been done, but no 
one	 has	 been	 used	 as	 an	 effort	 to	 prevent	 postpartum	
depression	syndrome.	The	RMC	plus	PD	in	primiparous	
mother in this research is expected to lead the emotional 
stability and decreases perceived stress so that is 
expected to prevent postpartum depression syndrome. 

This study aims to prove routine midwifery care plus 
psychoeducation dhikr	is	more	influential	on	decreasing	
perceived stress and postpartum depression syndrome 
on primiparous women. As our hypothesis was routine 
midwifery care plus psychoeducation dhikr is more 
influential	on	decreasing	perceived	stress	and	postpartum	
depression syndrome on primiparous women compared 
with routine midwifery care only.

METHOD

Study Design: This research has been an experimental 
research	 with	 randomized	 pre-test	 post-test	 control	
group design design, the intervention was the RMC plus 
PD,	while	the	control	group	got	the	RMC	only.

Sampling: Subjects in this research were primigravida 
mothers at six Community Health Centers,	which	fulfilled	
the inclusion criteria with consequtive sampling technique. 
A	total	of	47	subjects	completed	a	series	of	research.

Measurements: Perceived	 stress	 and	 syndorm	
depression have been examined at the third trimester 
(TM III) of pregnancy, one week before due date of 
birth, day 3 and 11 after childbirth. The authors used the 
Perceived	Scale	Stress	(PSS)18 as indicator of perceived 
stress that measures the extent to which situations in 
a	person’s	 life	are	 rated	as	 stress,	 and	also	 to	measure	
stress	during	the	third	trimester	of	pregnancy;	comprised	
10	items,	each	item	was	rated	on	a	5-point	scale	ranging	
from	never	(0)	to	almost	(4).

Syndrome	depression	was	measured	by	the	EPDS19, 
that have been translated into Indonesian 20, comprised 
10 items, choice answers should have one according to 
gradation	 of	 the	mother’s	 feelings	 felt	 at	 the	 time.	Test	
results	on	PSS	instruments	showed	that	10	items	had	value	
0.702	and	the	EPDS	had	value	0.759	Cronbach	Alpha.

Procedures: Interventions	 had	 been	 given	 totally	 five	
times;	 twice	 in	 the	 third	 trimester	 of	 pregnancy,	 on	 the	
3rd,	7th	and	10th	postpartum	days,	for	45-60	minutes	of	
each intervention, using modules in the same sequence of 
activities, beginning with deep breathing, followed by read 
the surrah Al-Fatihah, Al-Falaaq, An-Nass, Al-Ikhlas, 
Al-Insyirah, some Asmaul Husna, recitation of tasbih, 
tahmid, tauhid and takbir, sentences hauqolah, Sholawat 
of	 the	 Prophet	Muhammad,	 recitations	 of	 Istighfar and 
recitations of Hamdallah, end with a deep breath.

The materials used in the study include the 
Psychoeducation	Dhikr	 (PD)	module,	 which	 has	 been	
compiled and reviewed by Islamic religious expert. The 
PD	module	was	then	tested	and	refined	before	testing	is	
used. Interventions were conducted by researchers who 
were assisted by six midwife instructors, each of which 
was owned by a selected community health center that 
had been subjected to a perception equation and was 
given special training three times.

DATA ANALYSIS

Analysis of the variables of the perceived stress and 
postpartum depression syndrome in the intervention 
group and control group used General Linear Model 
test with post hoc Benferroni and Independent Sample 
t-Test.

RESULTS

Descriptive data in the intervention group showed 
women age in mean 23.96, secondary educational 
category (79%), not working (66.7%), household income 
below regional minimum wage (58.3%), all mothers give 
breast milk and always got family support (83.3%). In 
the control group obtained the characteristic of women 
age in mean 22.83, secondary educational category 
(82/6%), not working (73.9%), household income below 
regional minimum wage (65.2%), all mothers give milk 
and always got family support (73.9%). All data were 
obtained p> 0.05, so it can be concluded that the subject 
characteristic data in two groups was homogeneous.

Perceived stress: The results showed the mean score 
of	PSS	 in	RMC	plus	PD	group	 (-0.04)	was	 lower	 than	
the	RMC	group	only	(-2.17)	(Figure	1).	Perceived	stress	
was	 categorized	 into	mild	 stress	 level	 if	 the	 PSS	 score	
0	-	13,	moderate	stress	 if	PSS	score	14	-	26	and	severe	
stress	if	score	27	-	40.	The	results	showed	that	at	end	of	
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intervention	 in	 the	RMC	 plus	 PD	 group	 there	were	 15	
(62%) subjects in moderate stress categories and 9 (38%) 
in mild stress categories, whereas in the RMC group only 
there	were	1	(4%)	subjects	in	the	category	of	heavy	stress,	
22 (96%) in moderate stress category and none in the mild 
stress category. It can be concluded that the subjects in the 
RMC	plus	PD	group	were	on	moderate	and	mild	stress	
categories, whereas subjects in the RMC group only in 
moderate and heavy stress categories.

Tabel	1	 showed	 that	 there	was	 a	difference	of	PSS	
score at each measurement time (p value <0,05), so it can 
be	concluded	that	there	was	a	difference	of	mean	score	of	
PSS	between	TM	III	with	 three	days	after	delivery	and	
with eleven days after delivery between groups, so it is 
concluded	that	there	is	no	difference	of	mean	difference	
of	 PSS	 score	 before	 and	 after	 intervention	 between	 the	
RMC	plus	PD	group	compared	with	the	RMC	group	only.

Figure 1: The PSS Score pre and post intervention 
between groups

Syndrom Depression: The results showed that the 
RMC	plus	PD	group	has	tended	to	have	decreased	EPDS	
scores, while the RMC group only has a tendency of 
increased	EPDS	score	(figure	2).	Difference	(Δ)	EPDS	
score	measurements	in	TM	III	and	eleven	days	of	Post	
Partum	 (PP)	 in	 the	 RMC	 plus	 PD	 group	 (0.96)	 were	
greater	than	the	RMC	group	only	(-1.35).

The depression syndrome was measured using 
an	 EPDS	 score	 of	 the	 category:	 normal	 if	 the	 EPDS	
score	is	<10,	mild	depression	if	the	EPDS	score	is	10-
12,	 moderate	 depression	 if	 EPDS	 score	 of	 13-15	 and	
severe	 depression	 if	 the	 EPDS	 score	 >15.	The	 results	
show that at the end of the intervention in group who got 
additional	PD	were	in	the	normal	category	of	16	(66%),	
mild	depression	4	(17%),	moderate	depression	4	(17%)	
and none in severe depression categories, whereas in the 
RMC group alone the normal category as many as 11 
(48%),	mild	depression	5	(22%),	moderate	depression	6	
(26%)	and	major	depression	1	(4%).	It	can	be	concluded	
the percentage of subjects in moderate and severe 
depression	category	in	the	RMC	plus	PD	group	is	lower	
than the percentage of subjects in the RMC group only.

The	test	results	on	three	EPDS	score	measurements	
followed	by	post	hoc	analysis	obtained	p	value	=	0.216	
(table 1), meaning there was no interaction between 
measurement time and group. In the third posttest 
measurement,	 p	 =	 0,030,	 it	 can	 be	 assumed	 that	 there	
was	 a	 difference	 of	mean	 score	 of	 EPDS	 between	 the	
RMC	plus	PD	group	with	the	RMC	group	only	on	eleven	
days	PP.

Figure 2: The EPDS Score pre and post intervention 
between groups

Table 1: Differences of The PSS and the EPDS scores between Intervention and Control Groups

Variable Measurement time RMC + PD RMC Difference (Δ) p value
Mean ± SD Mean ± SD (CI95%)

Percieved	
stress

TM III of pregnancy 15,75	±	3,84 17,35	±	3,07 - -
1 week before due date 15,29	±	4,06 19,35	±	3,58 -4,06	(-6,31	–	[-1,81]) 0,001*
3 days after chidbirth 15,75	±	2,83 18,96	±	2,93 -3,21	(-4,90	–	[-1,51]) <0,001*
11 days after chidbirth 15,79	±	4,71 19,52	±	3,37 -3,73	(-6,14	–	[-1,32]) 0,003*

Syndrome 
depression

TM III of pregnancy 8,71	±	4,56 8,74	±	3,74 - -
1 week before due date 8,92	±	4,58 10,26	±	3,09 -1,34	(-3,65	-	0,96) 0,246*
3 days after chidbirth 9,71	±	4,94 10,13	±	3,48 -0,42	(-2,94	-	2,10) 0,737*
11 days after chidbirth 7,75	±	3,77 10,09	±	3,36 -2,34	(-4,44	–	[-0,24]) 0,030*

*	General	Linear	Model	test,	post	hoc	analysis	:	perceived	stress	:	p=0,686,	Syndrome	depression:	p=0,216.
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DISCUSSION

The results were proved that the prevalence of 
perceived	 stress	 in	 the	 RMC	 plus	 PD	 group	 was	 in	
the category of moderate and mild stress, whereas the 
RMC group only was in the category of moderate and 
severe stress. Although both groups did not experience 
a	decrease	in	mean	PSS	scores,	however,	the	mean	PSS	
scores in the RMC plus group were smaller than the RMC 
group alone. This is in accordance with previous research 
results that interventions based on religious beliefs that 
are owned can help improve mental health21,22.

Provision	 RMC	 plus	 PD	 is	 important	 for	 women	
during pregnancy and after childbirth as concerns about 
physical, emotional and social changes in that period 
are as stressors for the mother. In this study, the mother 
described the psychological responses experienced 
in	 relation	 to	 pregnancy,	 labor	 and	 childbirth;	 such	 as	
sometimes anxious, afraid of mixed happy, early feel 
tired and have a feeling of not being able to accept 
the presence of the baby, often waking up at night to 
breastfeed	 and	 feel	 less	 attention	 and	 lack	 confidence.	
This is consistent with the results of previous studies 
which suggest that maternal concerns include physical 
changes, appearance, interpersonal relationships, 
delivery, health and infant care, risks and complications 
due to medical conditions and distress conditions23. 

The	 first	 changes	 experienced	 by	 primiparous	
women make them more sensitive to emotional changes 
and trigger stress23–25,	 but	 the	 effects	 of	 stressors	 are	
moderated by coping resources such as social, spiritual 
and	 self-efficacy	 support26. Thus the RMC plus is 
intended	 to	 reduce	 the	effects	of	stress	and	change	 the	
distress	 into	 eustress	 (stress-controlled),	 so	 it	 does	 not	
continue to be psychological distress.

Pregnancy,	 childbirth	 and	 postparyum	 are	
physiological	 processes	 and	 as	 a	 woman’s	 nature,	
although the process places the perinatal mother at risk 
for psychological distress of stress and anxiety. The 
results of this study adds the fact that the RMC plus 
PD	 from	 the	 third	 trimester	 to	 postpartum	 is	 proven	
to decrease perceived stress by improving maternal 
perception by converting distress into eustress.

The	PD	was	 interpreted	differently	 that	 seen	 from	
there	are	still	some	subjects	with	high	EPDS	score	after	
intrevention. Due to the rapid adaptation demand in 

the perinatal period, so subjects perceive the physical, 
psychological, and social adaptation processes in that 
phase as stress. This study showed that subjects in both 
groups	 experienced	 an	 increase	 in	 the	 mean	 EPDS	
score	 from	 one	week	 before	 childbirth	 to	 the	 1-3	 day	
postpartum,	however	the	RMC	plus	PD	group	had	lower	
the	 mean	 EPDS	 score	 than	 the	 RMC	 group	 only.	 In	
addition,	 subjects	 in	 the	RMC	plus	 PD	 group	 showed	
the	average	EPDS	score	on	 the	11th day of postpartum 
decreased compared to the previous measurement time, 
whereas in the subjects in the RMC group only did not 
decrease on average. 

Decreasing	 of	 the	 mean	 EPDS	 scores	 may	 be	
related to improving the ability of mothers to adapt to 
postpartum changes, however, the results of this study 
reveal	 the	 fact	 that	 the	decrease	 in	SDP	 is	 accelerated	
or	 corrected	 by	 the	 addition	 of	 PD	 in	 RMC.	 It	 was	
proven	 that	 the	 RMC	 plus	 PD	 group	 showed	 a	 lower	
mean	 EPDS	 score	 compared	 with	 the	 RMC	 group	
only,	so	it	can	be	concluded	there	is	difference	of	mean	
score	of	EPDS	from	every	measurement	time.	A	person	
with anxiety becomes anxious and agitated, triggers a 
negative perception of stressor and is associated with 
an increased risk of postpartum depression syndrome, 
but the mother who is able to adapt to changes from the 
prenatal stage to the postpartum stage becomes less risk 
for postpartum depression27.

Some risk factors for postpartum depression 
syndromes are physical health problems, parental 
transition, social relationships, personality and 
psychological history, child health, lack of social 
support, living stress conditions and the accumulation 
of	problems	or	difficulties	of	pregnancy,	childbirth	and	
childbirth28–32.

In	 this	 study,	external	 factors	affecting	postpartum	
depression syndromes such as single parent and 
maternal or infant complications in pregnancy, labor and 
childbirth have been controlled by determining inclusion, 
exclusion and drop out criteria and homogeneity in both 
groups.	 In	addition,	 the	EPDS	score	as	 the	postpartum	
depression syndrome indicator of both groups was 
declared homogeneous before the intervention began. 
Thus, the decrease of postpartum depression syndromes 
in	 the	 intervention	 group	 was	 more	 influenced	 by	
additional	PD,	as	evidenced	by	the	mean	score	of	EPDS	
in	the	RMC	plus	PD	group	lower	than	the	mean	in	the	
RMC	group	only	(figure	2).
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Postpartum	depression	syndrome	may	be	prevented	
by	PD	as	part	of	holistic	midwifery	care;	by	optimizing	
the spiritual element and developing the resources 
already owned by the subjects. Thus the results of 
this	 study	 prove	 that	 RMC	 plus	 PD	 further	 decreases	
postpartum depression syndrome compared with routine 
midwifery	care	only,	with	indicators	of	EPDS	score.

The	 PD	 begins	 with	 a	 few	 deep	 breaths	 to	 make	
the subjects relaxed. This situation is necessary for the 
subjects to alpha brainwaves that is when it is in relaxation 
and makes it easy to absorb information and live quickly 
reading dzikr along with and its meaning. Approaches 
using	 belief	 and	 spirituality	 are	 identified	 as	 relevant	
sources during pregnancy and childbirth in dealing 
with	stress,	difficult	situations	and	 insecurities33 and are 
important feelings in creating positive inner feelings 
along	with	self-actualization	as	a	woman,	as	a	phase	of	
spiritual transition in the natural life cycle, which plays 
an important role in the development of the emotional, 
spiritual and psychological aspects of women34.

The	limitations	of	this	study	were	the	PSS	and	EPDS	
questionnaires have not been tested psychometrically 
and in this study used Indonesian version.

CONCLUSION

The routine midwifery care plus psychoeducation 
dhikr on further reduce perceived stress and postpartum 
depression syndrome compared with the routine 
midwifery care only.
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ABSTRACT

Local	tuber	flour	as	wheat	flour	alternative	can	be	used	to	produce	food	with	low	sugar	which	good	to	protect	
people	from	Diabetes	Mellitus.	To	know	that	flour	carbohydrate	degradation	in	order	to	produce	tuber	flour	
with	low	sugar,	reduction	sugar	of	tuber	paste	flour	additional	α-amylase	from	Leuconostoc mesenteroides 
EN17-11	and	Fructobacillus fructosus EN17-20	to	protect	people	from	Diabetes	Mellitus	were	researched.	
Flour used were cassava (Manihot esculenta), sweet potato (Ipomoea batatas) and yam taro (Colocasia 
esculenta) with wheat (Triticum)	 as	 comparison.	The	 crude	α-amylase	was	 characterized.	The	 detection	
of	α-amylase	activities	and	reduction	sugar	contents	used	3,5-Dinitrosalicylic	Acid (DNS)	methods.	Data	
were	analyzed	with	three	replicates.	The	research	results	showed	that	optimum	activity	of	Lc. mesenteroides 
EN17-11	α-amylase	was	reached	at	30oC,	pH:	4.5;	while	that	Fr. fructosus EN17-20.	was	60oC, pH 7.0. In 
60 minutes incubation time, Lc. mesenteroides	EN17-11	α-amylase	stability	was	reached	at	25-40oC, pH: 
4.5-5.0;	while	that	Fr. fructosus EN17-20	was	at	40-70oC,	pH	5.0-7.0.	Reduction	sugar	contents	increase	
of	cassava,	sweet	potato	and	yam	taro	paste	flour	additional	Lc. mesenteroides	EN17-11	α-amylase	were	
sequently	1.27%,	40.35%	and	3.90%;	while	that	Fr. fructosus EN17-20	were	34.44%,	52.22%	and	55.27%;	
with that wheat additional Lc. mesenteroides	EN17-11	was	17.40%	and	Fr. fructosus EN17-20	was	44.53%.	
Based	on	the	result,	it	is	concluded	that	the	treatment	may	reduce	sugar	on	cassava	and	yam	taro	flour.	The	
low	sugar	flour	might	be	an	alternative	diet	for	diabetic	persons.
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paste flour
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INTRODUCTION

Indonesia had high people with Diabetes Mellitus, 
[1] so low sugar food was needed to protect people from 
that disease. Low sugar food can be made from local 
tuber	 flour	 as	 wheat	 flour	 alternative.	 Tuber	 flour	 in	
powder can be used as low sugar food, such as tuber 
paste	 flour.	 Tuber	 paste	 flour	 additional	 α-amylase	

improve	quality	of	 that	flour	and	 the	flour	are	more	 to	
be	digested.	Tuber	local	flour,	such	as	cassava	(Manihot 
esculenta), sweet potato (Ipomoea batatas) and yam taro 
(Colocasia esculenta)	were	made	tuber	pasta	flour	and	
the other tuber food products, mainly baby food, bread 
and snack.

Tuber	pasre	flour	with	low	reduction	sugar	was	good	
for people to protect from Diabetes Mellitus disease. 
Some species of lactic acid bacteria (LAB) produced 
α-amylase,	 such	 as	 L. fermentum and L. plantarum. 
Some	 species	 of	 LAB	 reported	 producing	 α-amylase	
were L. manihotivorans LMG 18010T, L. plantarum, 
and L. fermentum..[2,3].	 The	 quality	 increase	 of	 flour	
was	 conducted	 by	 addition	 of	 α-amylase	 to	 the	 flour.	
[4,5,6]	Flour	 additional	 α-amylase	 produced	 glucose	 and	
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maltose	 due	 to	 catalyzing	 amylose	 in	 the	 flour	 by	 the	
added	α-amylase.	 [5,6,7]	 In	human	ulcer,	flour	additional	
α-amylase	 from	 LAB	 were	 more	 digestible	 due	 to	
hidrolyzing	amylose	to	glucose	and	maltose.	[4,6,7] 

The	flour	 type	and	 the	concentration	of	α-amylase	
used	 affected	 the	 glucose	 and	maltose	 contents	 in	 the	
flour	 additional	 α-amylase.[.4,5,6]	 The	 different	 amylose	
concentration	between	 those	flour	depend	on	 the	 tuber	
flour	different	type.	[4,5,6] The diferent amylose hidrolysis 
by	α-amylase	to	glucose	and	maltose	was	caused	by	the	
α-amylase	different	concentration.	[4,6,7]	

Glucose as one of reduction sugar was generally 
higher	 concentration	 produced	 than	 maltose	 in	 flour	
additional	 α-amylase.[5,6,7] Beside, LAB species of 
Leuconostoc mesenteroides and Fructobacillus 
fructosus producing	 α-amylase	which	 have	 potency	 to	
produce	reduction	sugar	in	local	tuber	flour	haven’t	been	
known yet. This research focused in reduction sugar of 
tuber	paste	flour	additional	α-amylase	from	Leuconostoc 
mesenteroides	 EN17-11	 and	 Fructobacillus fructosus 
EN17-20	for	people	with	Diabet	Mellitus.

MATERIALS AND METHOD

Sub-culture Lc. mesenteroides EN17-11 and Fr. 
fructosus EN17-20: Lc mesenteroides	EN17-11	and	Fr. 
fructosus EN17-20	 as	 indigenous lactic acid bacteria 
(LAB)	identified	molecularly	and	found	from	traditional	
fermented nira, Enggano Island, collected Research 
Center	for	Biology	were	sub-cultured	in	MRS (de Mann 
Rogosa Sharpe) media which consist of 0.8% beef 
extract	 (Himedia	 RM002-500G), 1% peptone (Bacto 
TM211677),	0.4%	yeast	extract	(Bacto	TM	212750), 1% 
glucose (Merck 1.08337.1000), 0.5% natrium aceetate 
(Merck 1.06268.0250), 0.2% triamonium citrate (Sigma 
A1332-100G),	0.02%	magnesium	sulphate	monohidrate	
(Merck 1.05886.0500), 0.005% mangan sulphate 
tetrahidrate (Merck 1.02786.1000), 0.2% dinatrium 
hydrogen phosphate dihydrate (Merck 1.06580.0500) 
0.1%, and tween 80 (Merck 8.22187.0500),. The 
LAB sub-cultured	were	 then	 incubated	 at	 37oC	 (Isuzu	
incubator Himawari).

Tube Paste Flour: Tube	 paste	 flour	 was	 made	 from	
tube	flour	of	cassava	(Manihot esculenta), sweet potato 
(Ipomoea batatas) and yam taro (Colocasia esculenta) 
with wheat (Triticum)	as	comparison.	The	tube	flour	was	
heated at 70oC	up	to	formed	paste	flour	

Carbohydrate Degradation of Wheat and Local Tube 
Paste Flour Additional α-Amylase: The 5 gr of each 
tube	flour	(cassava,	sweet	potato,	yam	taro,	and	wheat)	
was	soluted	in	50	mL	aquadest,	heated,	homogenized	by	
thermomagnetic	 stirrer	 (Sibata	MGH-320)	 up	 to	 70oC 
up	to	formed	paste	flour,	added	1U/mL each LAB crude 
amylase,	and	incubated	by	rotary	shaker	(V-Tech	VTRS-
1) at 37oC	for	24	hours.

α-Amylase Production[2]: Each of LAB suspension 
was inoculated into 50 mL MRSB media and incubated 
at 37oC	 for	 24	 hours	 in	 incubator	 (Isuzu	 incubator	
Himawari).	Each	of	LAB	crude	α-amylase	was	found	by	
growing	2%	that	bacteria	 into	25	mL	sterilized	MRSB 
media glucose (Merck 1.08337.1000) was changed 
by 2% soluble starch (Merck 1.01252.0100) with pH 
medium:	6,	incubated	for	24	hours	at	37oC by incubator 
(Isuzu	incubator	Himawari),	centrifuged	at	9000	rpm	for	
10	minutes	at	4	oC	(Kubota	5910).	Each	crude	α-amylase	
from	those	bacteria	was	then	tested	its	α-amylase	activity.	

α-Amylase Activity[8,9]: α-Amylase	 activity	 was	
measured	by	DNS	method.	The	50	µl	crude	α-amylase	
from	 each	 of	 those	 bacteria	was	 added	 into	 50	µl	 1%	
soluble	 starch	 (Merck	 1.01252.0100)	 in	 pH	 5.0-8.0,	
homogenized	 by	 vortex	 (Sibata	MGH-320),	 incubated	
in waterbath (Memmert) at 35oC-65oC for 10 minutes, 
added	 100	 µl	 DNS	 (Sigma	 D0550-100G),	 vortexed,	
heated at 100oC	for	5	minutes,	added	800	µl	aquades,	and	
revortexed. After cooling solution, the absorbance was 
read	at	 λ540	by	 spectrophotometer	UV-Vis	 (Shimadzu	
UV-1700	 Pharmaspec).	 One	 unit	 activity	 of	 amylase	
from	each	of	those	bacteria	was	defined	as	the	amount	
of	enzyme	in	which	its	reaction	resulted	product	which	
equal	1µmol	glucose	per	minute	at	measured	condition.	

Optimation of α-Amylase Activity in Various pH 
and Temperature [10]:	Optimazion	 of	 α-amylase	 from	
both LAB in various pH detected by pH meter (Horiba 
pH	 1100	 Scientific),	 at	 10	 minutes”	 incubation	 times	
were	conducted	at	pH:	4.0,	4.5,	5.0,	5.5,	6.0,	6.5,	7.0,	
and	 7.5.	 The	 highest	 α-amylase	 activity	 at	 certain	 pH	
indicated	 α-amylase	 optimum	 activity.	 Optimazion	 of	
α-amylase	 from	 those	bacteria in various temperatures 
at 10 minutes” incubation times were conducted at 25, 
30,	 35,	 40,	 45,	 50,	 55,	 60,	 65	 and	 70oC. The highest 
α-amylase	activity	of	each	from	those	bacteria	at	certain	
temperature	indicated	α-amylase	optimum	activity.

α-Amylase Stability in Various pH and Temperature 
[11]: α-Amylase	stability	from	both	LAB	were	conducted	
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by	measuring	 α-amylase	 relative	 activities	 at	 pH:	 4.0,	
4.5,	 5.0,	 5.5,	 6.0,	 6.5,	 7.0,	 and	 7.5	 with	 60	 minutes”	
incubation	times.	The	≥	50%	α-amylase	relative	activity	
was	 defined	 as	 the	 α-amylase	 stability	 at	 certain	 pH	
range.	 Those	 α-amylase	 stabilities	 were	 conducted	 by	
measuring	 α-amylase	 relative	 activities	 at	 25,	 30,	 35,	
40,	45,	50,	55,	60,	65	and	70oC.	The	≥	50%	α-amylase	
relative	 activity	 was	 defined	 as	 α-amylase	 stability	 at	
certain temperature range.

Reduction Sugar [12,13]: Reduction sugar was measured 
by	 DNS	 method.	 Reduction	 sugar	 (%)	 was	 measured	
by standard curve equation of glucose solution. 
Carbohydrate	 degradation	 in	 tuber	 flour	 of	 cassava,	
sweet potato, yam taro and wheat (with and without 
addition	of	each	LAB	crude	α-amylase)	was	centrifuged	
at	 9000	 rpm	 for	 10	minutes	 at	 4oC.	Then,	 100	 µl	 the	
treated	 tuber	 flour	 was	 added	 100	 µl	 DNS,	 vortexed,	
heated at 100oC	for	5	minutes,	added	800	µl	aquadest,	
and revortexed. The solution was then leaved at a minute, 
and	absorbance	was	read	at	λ540	by	spectrophotometer	
UV-Vis (Shimadzu	UV-1700	Pharmaspec).

Reduction	 Sugar	 Concentration	 (%)	 =	 [glucose	
concentration (mg/mL)/sample weight (mg)] × Volume 
of reaction total (mL) × 100%(1)

DATA ANALYSIS

Data	 were	 analyzed	 by	 three	 replicates	 every	
treatments. Mean data were shown in every Table of the 
teatments results” Tables.

RESULTS AND DISCUSSION

The research results show that Lc. mesenteroides 
EN17-11	α-amylase	activities	in	pH:	4.0-7.5	were	in	the	
range	0.101-2.325	U/mL	with	the	optimum	activity	was	
reached	at	pH:	4.5	(2.325	U/mL),	and	in	temperature:	25-
70oC	were	0.166-1.098	U/mL	with	the	optimum	activity 
was at 30oC	(1.098	U/mL)	(Table	1-2);	while	that	of	Fr. 
fructosus EN17-20	α-amylase	in	pH:	4.0-7.5	were	in	the	
range	 0.336-0.0929	 U/mL	 with	 optimum	 activity	 was	
at	pH	7.0	(0.0929	U/mL),	and	in	temperature:	25-70oC 
were	0.0192-	0.2381	(U/mL)	with	optimum	activity	was	
60oC	(0.2381	U/mL)	(Table	1-2).	

The	 different	 optimum	 α-amylase	 activity	 at	 a	
certain	 pH	 and	 temperature	 between	 α-amylase	 from 
Lc. mesenteroides	EN17-11	and	Fr. fructosus EN17-20	

was	 caused	 the	different	 species	of	 bacteria	producing	
α-amylase	between	those	bacteria.	It	has	been	reported	
that	the	different	optimum	α-amylase	activity	from	two	
lactic	acid	bacteria	may	have	resulted	from	the	different	
species	of	lactic	acid	bacteria	producing	α-amylase.	[2,3,14] 

Table 1: α-Amylase Activities of Lc. mesenteroides 
EN 17-11 and Fr. fructosis EN 17-20 in Various pH

pH
α-Amylase Activity (U/mL)

Lc. mesenteroides  
EN 17-11

Fr. fructosis  
EN 17-20

4.0 2.000 0.0336
4.5 2.325 0.0405
5.0 2.222 0.0447
5.5 0.555 0.0489
6.0 0.526 0.0558
6.5 0.147 0.0753
7.0 0.118 0.0929
7.5 0.101 0.0750

Note: *: mean data in three replicates

Table 2: α-Amylase Activities of Lc. mesenteroides 
EN 17-11 and Fr. fructosis EN 17-20 in Various 

Temperature

Temperatures
α-Amylase Activity (U/mL)

Lc. mesenteroides  
EN 17-11

Fr. fructosis  
EN 17-20

25 0.819 0.0192
30 1.098 0.0209
40 0781 0.0226
45 0.685 0.1192
50 0.588 0.1605
55 0.491 0.1925
60 0.395 0.2381
65 0.236 0.1704
70 0.166 0.1026

Note: *: mean data in three replicates

The Lc mesenteroides	EN17-11	α-amylase	activities	
in	 60	 minutes”	 incubation	 times	 in	 pH:	 4.0-7.5	 were	
in	 range	0.327-2.000	U/mL	and	 the	α-amylase	relative	
activities	 were	 in	 range	 16.35-100%	 (Table	 3);	 while	
that	temperature:	25-70oC	were	0.210-1.000	U/mL	and	
relative	activities	were	in	16.35-100%	(Table	4).	
The Lc mesenteroides	 EN17-11	 α-amylase	 stabilities	
with	≥	50%	α-amylase	relative	activities	in	60	minutes”	
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incubation	times	were	reached	at	pH	in	range	of	4.5-5.0	
(1.111-2.000	U/mL)	with	relative	activities	were	55.55-
100%	 (Table	 3),	while	 that	 at	 temperature	 in	 25-40oC 
(0.500-1.000	U/mL)	with	relative	activities	were	50.00-
100.00%	(Table	4).

The Fr fructosus EN17-20	 α-amylase	 activities	
at	pH:	4.0-7.5	 in	60	minutes”	 incubation	 time	were	 in	
range	0.0055-0.0133	U/mL	with	relative	activities	were	
41.35-100%	 (Tabel	 3),	 while	 that	 at	 temperature:	 25-

70oC	were	0.0027-0.0151	U/mL	with	the	activities	were	
17.88-100%	(Table	4).	

The Fr fructosus EN17-20	 α-amylase	 stabilities	
with	relative	activity	≥	50%	in	60	minutes”	incubation	
times	were	 reached	at	pH	 in	 range	of	5.0-7.0	 (0.0071-
0.0133	U/mL)	with	relative	activities	were	53.38-100%	
(Table	 3),	 while	 that	 at	 temperature	 in	 40-70oC were 
0.0087-0.0151U/mL	with	relative	activities	were	57.62-
100%	(Table	4)

Table 3: Lc. mesenteroides EN 17-11 and Fr. fructosis EN 17-20 α-Amylase Relative Activities in Various pH 
in 60 Minutes Incubation

pH
Lc. mesenteroides EN 17-11 Fr. fructosis EN 17-20

α-Amylase activities
(U/mL)

Relative activities
 (%)

α-Amylase activities
(U/mL)

Relative activities
 (%)

4.0 0.769 38.45 0.0055 41.35
4.5 2.000 100.00 0.0063 47.37
5.0 1.111 55.55 0.0071 53.38
5.5 0.769 38.45 0.0074 55.64
6.0 0.588 29.40 0.0076 57.14
6.5 0.400 20.00 0.0115 86.47
7.0 0.383 19.15 0.0133 100.00
7.5 0.327 16.35 0.0121 90.98

Note: *: mean data in three replicates

Table 4: Lc. mesenteroides EN 17-11 and Fr. fructosis EN 17-20 α-Amylase Relative Activities in Various 
Temperatures in 60 Minutes Incubation

Temperatures
Lc. mesenteroides EN 17-11 Fr. fructosis EN 17-20

α-Amylase activities
(U/mL)

Relative activities
 (%)

α-Amylase activities
(U/mL)

Relative activities
 (%)

25 0.714 71.40 0.0027 17.88
30 1.000 100.00 0.0040 26.49
35 0.750 75.00 0.0063 41.72
40 0.500 50.00 0.0087 57.62
45 - - 0.0111 73.51
50 0.454 45.40 0.0116 76.82
55 0.408 40.80 0.0138 91.39
60 0.362 36.20 0.0151 100.00
65 0.237 23.70 0.0117 77.48
70 0.210 21.00 0.0098 64.90

Note: *: mean data in three replicates
The	 different	 α-amylase	 stabilities	 in	 certain	 pH	

and	 temperature	 range	 between	 α-amylase	 from Lc 
mesenteroides	EN17-11	and	Fr. fructosus EN17-20	were	
caused	 the	 different	 optimum	 α-amylase	 activity	 from	

two spesies of those bacteria. It has been reported that 
the	different	optimum	α-amylase	activity	from	two	lactic	
acid	bacteri	species	may	have	resulted	from	the	different	
species	of	lactic	acic	bacteria	producing	α-amylase.[3,7,9] 
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The reduction sugar contents“ increases of the 
cassava,	sweet	potato,	and	yam	taro	paste	flour	additional	
Lc. mesenteroides	 EN17-11	 α-amylase	were	 sequently	
1,27%,	 40.35%	 and	 3.90%	 (Table	 5),	 while	 that	 Fr. 
fructosus EN17-20	α-amylase	were	34.44%,	52,22%	and	
55.27%;	(Table	6).	The	reduction	sugar	content	increase	
of	wheat	paste	flour	additional	Lc. mesenteroides	EN17-
11	was	17.40%	(Table	5),	while	that	Fr. fructosus EN17-
20	α-amylase	was	44.53%	(Table	6).	

The reduction sugar contents” increases of the 
tuber	paste	flour	additional	Lc mesenteroides	EN17-11	
α-amylase	 of	 cassava	 (1.27%)	 and	 yam	 taro	 (3.90%)	
were	lower	than	that	wheat	paste	flour	(40.35%)	(Table	
9), and the reduction sugar contents increases of the 
cassava	 paste	 flour	 additional	 Fr. fructosus EN17-20	
α-amylase	 (34.44%)	were	 lower	 than	 that	wheat	 paste	
flour	(44.53%).	

The lower reduction sugar contents” increases 
from	the	cassava	and	yam	taro	paste	flour	additional	Lc 
mesenteroides	 EN17-11	 α-amylase	 and	 that	 from	 the	
cassava additional Fr. fructosus EN17-20	than	that	wheat	
paste	flour	were	because	 the	 carbohydrate	degradation	
of	 the	 cassava	 and	 yam	 taro	 flour	 (additional Lc 
mesenteroides	EN17-11	α-amylase)	and	that	of	cassava	
flour	(additional Fr. fructosus EN17-20	α-amylase)	were	
lower	than	that	of	wheat	flour.	It	has	been	reported	that	the	
tuber	flour	reduction	sugar	resulted	due	to	carbohydrate	
degradation	 of	 tuber	 flour.was	 affected	 by	 lactic	 acid	
bacteria amylase activities in that carbohydrate. [4,5,7] 

Table 5: Reduction Sugar Contents of Tuber Pasta 
Flour With and Wthout Addition of  

Lc. mesenteroides EN 17-11 α-Amylase

Paste flour 
type

Reduction 
sugar (%)

Reduction sugar 
increase (%)

Cassava 0.130 1.27
Control 0.128

Sweet potato 0.587 40.35
Control 0.350

Yam Taro 0.437 3.90
Control 0.420
Wheat 0.440 17.40
Control 0.363

Note: *: mean data in three replicates

Table 6: Reduction Sugar Contents of Tuber Pasta 
Flour With and Wthout Addition of Fr. fructosus 

EN17-20 α-Amylase

Paste flour 
type

Reduction 
sugar (%)

Reduction sugar 
increase (%)

Cassava 0.241 34.44
Control 0.158

Sweet potato 0.722 52.22
Control 0.345

Yam Taro 0.237 55.27
Control 0.106
Wheat 0.256 44.53
Control 0.142

Note: *: mean data in three replicates

Based on those reduction sugar contents increase in 
the	treated	tuber	paste	flour,	it	is	concluded	that	cassava	
and	 yam	 taro	 paste	 flour	 additional	Lc. mesenteroides 
EN17-11	 α-amylase	 with	 the	 1.27%	 and	 3.90%	
reduction sugar increase, respectively, and cassava paste 
flour	additional	Fr. fructosus EN17-20	α-amylase	with	
the	34.44%	reduction	sugar	increase	were	the	tuber	paste	
flour	with	low	reduction	sugar.

It is recommended that this low reduction sugar 
tuber	paste	flour	can	be	consumed	as	one	of	low	sugar	
food, in order to the society were protected from Diabetes 
Mellitus Diseases.

CONCLUSION

The	 research	 showed	 the	 addition	 of	 α-amilase	
EN17-11	 and	 EN17-20	 resulted	 in	 sugar	 reduction.	
There	was	difference	in	optimum	condition	between	both	
treatment to reduce sugar in term of pH and temperature. 
However, based on the reduction of sugar content in the 
treated	tuber	paste	flour,	it	is	suggested	that	cassava	and	
yam taro with low sugar might be used as an alternative 
diet for diabetic persons. In the long term goal, the use 
of	low	sugar	tuber	paste	flour	is	also	expected	to	protect	
people from diabetes mellitus.
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ABSTRACT

One of the factors that cause health problems is the lack of information about nutrition and physical 
activity.	The	 study	 aims	 to	 determine	 the	 effect	 of	 counseling	 on	 changes	 in	 nutritional	 knowledge	 and	
physical	 activity	 on	women	 prisoners	 in	 the	Women	Penitentiary	 Institution	Class	 II	A	Semarang.	This	
study	used	quasi-experimental	with	 one	group	pre-test	 and	post-test	 design.	 Intervention	 in	 the	 form	of	
one-time	counseling.	Pre	test	and	post	test	are	done	in	one	day.The	sampling	technique	was	using	simple	
random	sampling.	The	subjects	were	50	women	prisoners	from	common	criminal	offence	cases.	Data	was	
analyzed	by	using	Wilcoxson	Signed	Ranks	Test.	The	results	showed	that	most	of	 the	subjects	had	high	
school education level (80%). The mean of age, body weight, body height and body fat percentage were 
34.5	±	8.4	years	old,	61.3	±	9.0	kg,	154.4	±	4.5	cm	and	33.7	±	47%.	Body	Mass	Index	of	44%	subjects	
were	type	I	obesity.	Mid	Upper	Arm	Circumference	(MUAC)	of	94%	subjects	were	normal.	The	median	
of	knowledge	score	before	counseling	were	19	(15-21)	and	knowledge	score	after	counseling	were	20	(15-
25).	There	was	an	average	difference	of	knowledge	of	the	subjects	before	and	after	intervention	(p	=	0.003).	
There	was	a	correlation	between	education	and	knowledge	of	the	subjects	(p	=	0.017).	It	is	recommended	
for the penitentiary administrators to give education about nutrition and physical activity for the prisoners 
to increase their knowledge.

Keywords: Counseling, Nutritional Knowledge, Physical Activities Knowledge, Women Prisoner

Corresponding Author:
Mohammad	Zen	Rahfiludin
Departement	of	Public	Nutrition,
Faculty	of	Public	Health,
Diponegoro	University,	Jl.	Prof.	Sudarto,
SH, Tembalang, Semarang, 50275
Email:	rahfiludinzen@gmail.com

INTRODUCTION

Factors	 that	 cause	 health	 problems	 are	 one’s	
ignorance as well as the lack of information about nutrition 
and physical activity. Education concerning on nutrition 
and	 physical	 activity	 are	 planned	 efforts	 to	 influence	
others either individuals, groups, or communities so that 
they do what is expected by educational behavior.1 the 
provision of education in the form of certain material 

will provide new knowledge for someone. It is expected 
that if someone has knowledge related to good nutrition 
and physical activity, it will have an impact on good 
behavior as well.2

One of the educational media related to nutrition 
and physical activity for inmates is giving counseling by 
using powerpoint medium, this is according to the reason 
that	 oral	 communication	 can	 change	 one’s	 practice	 to	
be	 better.	 Providing	 counseling	 can	 also	 speed	 up	 the	
level	 of	 one’s	 understanding,	 so	 it	 is	 easier	 to	 change	
one’s	attitude	since	comprehension	or	knowledge	is	an	
important	point	in	changing	one’s	attitude	and	actions.3

Correctional Facility is a technical service unit 
that is responsible for looking after and educate the 
prisoners under the Directorate General of Correctional 
Institutions of the Ministry of Justice and Human Rights. 

Prisoners	 are	 individuals	who	 commit	 crime	 and	have	
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carried out the trial and have been convicted of criminal 
penalty.4	Women	Penitentiary	Institution	Class	II	A is a 
particular prison for women prisoners located in Mgr. 
Sugiyopranoto	Street	Number	59.

Based on the background above, the researchers are 
interested	to	find	out	the	impact	of	education	provision	
with counseling method on changes of nutritional 
knowledge and physical activity of women prisoners in 
the	Women	Penitentiary	Institution	Class	II	A	Semarang.

MATERIALS AND METHOD

The type of this research is quasi-experimental 
with one group pre-test and post-test design. The 
sampling technique used was simple random sampling. 
Population	size	was	370	women	prisoners.	The	subjects	
of the study were 50 women prisoners from the cases of 
domestic	violence,	murder,	theft,	torture,	embezzlement,	
trafficking, banking, child protection law, corruption, 
fraud, taxation, and employment. The independent 
variables	in	this	research	were	the	provision	of	nutrition-
related education and physical activity with counseling 
methods, while the dependent variable was the change in 
prisoner’s	knowledge.

Data analysis was conducted univariately to know the 
characteristics of respondents including education level, 
age, body weight, body height, Body Mass Index (BMI), 
Mid Upper Arm Circumference (MUAC) and body fat 

percentage. The data normality test used Kolmogorov-
Smirnov and relationship test used Wilcoxson Signed 
Ranks Test. The instruments used for the research were: 

 1. Education level: Direct interviews using 
questionnaires.

 2. Anthropometrics
 a. Body weight was measured using a digital 

weight scale with the accuracy of 0.001 kg. 
 b. Body height was measured by microtoise with 

the accuracy of 0.1 cm.
 c. Mid Upper Arm Circumference (MUAC) was 

measured using MUAC tape with the accuracy 
of 0.1 cm.

 d. Body fat percentage was measured using 
Bioelectrical Impedance Analysis (BIA) with 
the accuracy of 0.1%.

 3. Knowledge: Structured questionnaires that have 
been piloted and viewed through pre-test and 
post-test.

RESULTS

Frequency	 distribution	 of	 respondents’	
characteristics based on education level, age, body 
weight, body height, Body Mass Index (BMI), Mid 
Upper Arm Circumference (MUAC) and body fat 
percentage can be seen in Table 1.

Table 1: Frequency Distribution of Respondents’ Characteristics

Variable % Mean SD Min Max
Education level

Elementary 12 - - - -
Junior High School 4 - - - -

High School 80 - - - -
Diploma 4 - - - -

Age (years) - 34,5 8,4 15 51
Body weight (kg) - 61,3 9,0 44,8 85,4
Body height (cm) - 154,4 4,5 145,4 166,1

BMI (kg/m2)
Thin 2 - - - -

Normal 22 25,7 3,6 18,3 36,0Fat 22
Type I obesity 44 - - - -
Type II obesity 10 - - - -
MUAC (cm)

<23,5 6 29,7 3,0 21,5 37,5≥	23,5	 94
Body fat (%) - 33,7 4,7 20,5 46,2
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Table 1 shows that 80% of respondents have Senior High School education level. The average age of respondents 
was	34.5	±	8.4	years.	The	average	weight	of	respondents	was	61.3	±	9.0	kg.	The	average	height	of	respondents	was	
154.4	±	4.5	cm.	44%	of	respondents	have	Body	Mass	Index	(BMI)	classified	as	obesity	type	I.	The	average	of	Body	
Mass	Index	by	age	was	classified	as	obesity	type	I	by	25.7	±	3.6	kg/m2.	94%	of	respondents	have	Mid	Upper	Arm	
Circumference	(MUAC)	≥	23.5	cm.	The	average	Mid	Upper	Arm	Circumference	(MUAC)	as	normal	at	29.7	±	3.0.	
The	average	of	body	fat	percentage	of	the	respondents	classified	as	obese	of	33.7	±	47%.

Table 2: Distribution of Respondents’ Knowledge Responses

No. Question Pre-test Post-test
n % n %

1. Fried foods/fritters cause disease. 50 100 50 100
2. Meat,	fish,	tofu	are	sources	of	fiber 6 12 11 22
3. Eating	a	variety	of	foods	can	fulfill	energy	needs 36 72 39 78
4. Cassava, taro, spinach are sources of energy 42 84 42 84
5. Vegetables,	fruits	included	in	fiber	sources 41 82 42 84
6. Healthy food is fast food 38 76 41 82
7. Vegetables, fruit can boost immunity 49 98 49 98
8. Colorful vegetables are good for anemia 38 76 45 90
9. Lack of calcium can cause bone loss so it is needed to drink milk 49 98 50 100
10. Nutrients	the	body	needs	are	only	carbohydrates	and	fats 34 68 36 72
11. The	use	of	salt,	salted	fish	needs	to	be	reduced 45 90 44 88
12. Drink at least 8 glasses of water per day 49 98 50 100
13. The	benefit	of	doing	exercise	is	for	physical	fitness 49 98 50 100
14. Excessive water consumption can cause dehydration 37 74 44 88
15. Before	doing	exercise,	you	should	warm	up	first 49 98 48 96
16. Exercise at least 2 hours after eating 31 62 31 62
17. Nighttime	is	a	good	time	for	sports 41 82 47 94
18. Vegetables include sources of fat 45 90 46 92
19. The function of nutrients is for the healthy body 41 82 40 80
20. Sugar is functioned for bone loss 15 30 23 46
21. The	benefits	of	exercise	are	for	attitude	and	movement 25 50 29 58
22. Exercises should be liked or desirable 42 84 43 86
24. The	lack	of	vitamin	K	can	cause	blood	hard	to	freeze 16 32 25 50
25. Fruit is a source of vitamins 40 80 39 78

Measurement of knowledge on the questionnaire has 
a total of 25 questions related to nutrition and physical 
activity. Each correctly answered question is given a 
score of 1, while the wrong question is scored 0. Table 2 
shows that most of the answers to the questions asked to 
measure	the	respondents’	knowledge	increased	after	the	
intervention.

Table 3: Knowledge Differences of Respondents 
Before and After The Counseling

Median (min-max)
p

Before After
Knowledge 19	(15-21) 20	(15-25) 0,003a

a. Wilcoxson Signed Ranks Test

Table	3	shows	that	there	are	differences	in	knowledge	
before and after the counseling related to nutrition and 
physical	activity	(p	=	0.003).

Table 4: Relationship between Education and 
Knowledge of Respondent

Education 
level

Knowledge
Total p

Less Good
Elementary 7 1 8
Secondary 16 26 42

0,017a

Total 23 27 50

a. Fisher Exact Test
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Table	 4	 shows	 that	 as	many	 as	 7	 respondents	with	
elementary education have less knowledge and 1 
respondent has good knowledge. A total of 16 respondents 
with secondary education have less knowledge and 26 
respondents have good knowledge. There is a relationship 
between	education	and	knowledge	(p	=	0,017).

DISCUSSIONS

 A. Knowledge of Respondents Before and After 
Intervention: Provision	 of	 intervention	 in	 this	
research is an education in the form of counseling by 
using the powerpoint medium. Materials delivered 
are related to nutrition and physical activity.

	 	There	 is	 a	 difference	 of	 knowledge	 before	 and	
after the provision of intervention, this means that 
there	 is	an	influence	of	education	in	 the	form	of	
counseling at the level of respondent knowledge 
related to nutrition and physical activity. The 
difference	 in	knowledge	can	be	known	from	the	
median change before the counseling amounted to 
19 and increased after education provision of 20. 

  Education provision in the form of counseling 
by using powerpoint medium is considered 
quite	 effective	 in	 increasing	 the	 knowledge	 of	
respondents. This research is in line with the 
research on ”Knowledge increment assessed for 
three methodologies of teaching physiology” 
and it states that there is an increase in the mean 
value of both the knowledge based on the pre-
test and post-test	 results.	Provision	of	 education	
in the form of audiovisual media resulted in a 
26% increase in knowledge compared to didactic 
methods of 7%.5

  Knowledge is the result of human sensing or the 
result of knowing by a person to the object through 
his or her senses (eyes, ears, nose and so on), but 
most of it is received through the sense of sight and 
hearing. The senses that transmit knowledge to the 
brain	are	the	eyes	(approximately	75%	-	87%).6

  The improvement of knowledge scores may 
cause of various factors such as selection of 
media. Counseling starts with the interaction 
with the person to be counseled. Before the 
actual interaction, it is helpful to determine 
the information needed and then the formulate 
question. During the interaction, it is essential 
to introduce and openly talk in order to get 

the	 confidence	 of	 the	 person	 to	 be	 counseled.	
Counseling	 is	 more	 effective	 if	 information	
is imparted in a very friendly way avoiding 
superiority and authority.7

  The selection to use powerpoint medium in 
counseling	is	quite	effective	because	it	is	received	
through the sense of sight (eyes) of the powerpoint 
slides that are displayed and received through the 
sense of hearing (ears) of the delivered material. 
In addition, the question and answer session at 
the end of the counseling can be used as a recall 
of knowledge that has been obtained. The level 
of knowledge can be changed by a combination 
of various methods. Another factor that may 
affect	knowledge	is	interest	that	can	be	improved	
through the educational method used. Counseling 
using powerpoint medium can provide interest 
from the slide shown in the form of images, video, 
writing, and interesting designs.8

 B. Relationship between Education and 
Knowledge: There is a relationship between 
education	and	knowledge	(p	=	0,017).	This	research	
is in line with the research on “Demographic 
Variation	in	Nutrition	Knowledge	in	England”.	9

  The level of formal education of the respondent can 
affect	the	person’s	ability	to	receive	information.	
The	 higher	 level	 of	 a	 person’s	 education,	 the	
easier one can absorb new information so that 
knowledge insight will be wider.10 Therefore, a 
person with a higher level of education will have 
better knowledge than someone with a low level 
of education.

	 	Nutrition	 education	 is	 a	 significant	 factor	 in	
improving nutrition knowledge, attitudes and 
practices. It is important to note however, that 
though nutrition education is an important entry 
point to teaching nutrition, it is not the only source 
of	nutrition	knowledge.	Nutrition	education	is	the	
process by which people gain knowledge, attitudes 
and skills necessary for developing appropriate 
dietary habit.11

CONCLUSIONS AND SUGGESTIONS

There	 is	 a	 difference	 between	 respondents’	
knowledge before and after the intervention. There 
is a relationship between education and knowledge of 
respondents.
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It is expected that penitentiary administrators to 
provide education about nutrition and physical activity 
for the prisoners to increase their knowledge.
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ABSTRACT

The	 monitoring	 data	 on	 Community-Based	 Total	 Sanitation	 (CBTS)	 Indonesia	 in	 2017	 shows	 that	
14,322,858	heads	of	households	are	still	doing the Open Defecation (OD) and in Tirto Village itself, it is 
registered	that	there	are	49	heads	of	households	who	are	still	doing	the	Open	Defecation.	The	research	was	
conducted	in	the	coastal	areas,	Tirto	Village,	Pekalongan,	Central	Java,	Indonesia	from	January	to	March	
2016.	Qualitative	research	with	case	study	design	aims	to	explore	how	advocacy,	environmental	formation,	
community	empowerment	and	partnership	on	pillar	of	Open	Defecation	Free	(ODF).	The	study	used	in-
depth	interview	techniques	to	the	key	informants	consisting	of	a	manager	of	public	health	agency,	a	staff	of	
public	welfare,	a	public	figure,	a	member	of	community	empowerment	institution	and	a	healthcare	worker.	
Triangulation	of	resources	were	carried	out	to	sanitation	officer	and	residents.	The	results	of	the	research	are:	
there is no strict regulation from the village because the regulation is still limited to planning documents, 
there is already coordination with related sectors, but the scope is not yet broad enough, motivations have 
not	succeeded	in	changing	the	behavior	of	 the	community	and	no	specific	finding	about	 the	partnership.	
Thus, a suitable strategy for achieving universal access is conducting a health promotion strategy reinforced 
by sustainable partnership and insightful innovation through strict regulation, expanding coordination with 
relevant sectors, raising public awareness through potentials, and strengthening partnership through network 
expansion to integration.
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INTRODUCTION

Eligible sanitation is the right of every human being 
living on earth, they contribute to the behavior of Open 
Defecation (OD) range the one billionth. In Indonesia, 
the OD is usually done in the river, and it is perceived 
as	a	culture.	This	issue	is	regulated	in	the	Community-
Based Total Sanitation (CBTS) regulation through the 
Regulation	of	 the	Minister	 of	Health,	Number	 3,	Year	
2014.	Open	Defecation	Free	(ODF)	is	the	first	pillar	of	
CBTS. The regulation is in line with the sixth goal of 

Sustainable Development Goals (SDGs) on water and 
sanitation aspects in order to achieve universal access.
The monitoring data on CBTS in Indonesia in 2017 
showed	that	14,322,858	heads	of	households	in	Indonesia	
are	still	doing	the	OD.	Indonesia	Health	Profile	in	2016	
showed that the total achievement of a village in Central 
Java	 that	 organized	 CBTS	 activities	 was	 60.88%.	 In	
2016,	Pekalongan	City	Health	Office	stated	that	out	of	
47	 villages	 in	 Pekalongan,	 there	 were	 only	 10	 urban	
villages with ODF status, excluding Tirto village. Tirto 
village	is	located	in	Pekalongan,	Central	Java,	Indonesia.	
The monitoring data of CBTS Indonesia, in 2017 showed 
that	 there	were	49	heads	of	households	who	were	still	
doing the OD in Tirto Village. The phenomenon of OD 
was dominated by those living by the river. They had 
latrines, but disposed human waste into the river or 
without a septic tank. Even the OD done directly in the 
river and in the garden were still encountered.
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The	findings	of	previous	researchers	on	the	behavior	
of OD became the basis of researchers to continue and 
prove the condition.1	Research	on	the	financial	program	
of	 the	 Community-Led	 Total	 Sanitation	 (CLTS)	 in	
Ghana and Ethiopia shows the cost of each household 
in	 CLTS	 activities	 reaches	 $	 30.34	 -	 $	 81.56	 (Ghana)	
and	 $	 14.15	 -	 $	 19.2	 (Ethiopia).	 The	 highest	 cost	
allocation	 refers	 to	 training	activities.	This	finding	can	
be useful for considering a policy. Thus, some studies 
both	on	the	effectiveness	and	cost	efficiency	are	needed	
to support the sustainability of the sanitation program.2 
The costly expense causes the behavior of OD problems 
are still found in areas with people in the middle and 
low economic status, like in some areas in Indonesia.3 
The OD problems are found in poor households, so 
special attention is critical.4 Globally, governments 
in some regions allocate funds for public services in 
sanitation are very limited.5 A total of 31 municipalities 
located	 in	 sub-Saharan	Africa	 is	 allocating	more	 costs	
for	 improved	 water	 purification	 than	 to	 reduce	 the	
behavior of OD. Whereas the water consumed has 
been contaminated by bacteria.6 The behavior of OD 
exacerbates water and sanitation conditions through 
the	 fecal-oral	 cycle.7 Some areas show the amount of 
children who use the toilet is still very small because 
they feel more comfortable with the OD.8 The failure of 
CLTS to change, the behavior of OD in Mawuko has 
resulted in increased prevalence of hookworm infection 
cases such as Ascaris lumbricoides.9 Research in the 
southeastern part of Ethiopia describes personal hygiene 
as one of the factors that strengthens diarrheal disease, 
so	the	prevalence	of	diarrhea	in	children	under	five	years	
old is increasing.10 Escherichia coli contaminates the 
foods	 and	beverages	 consumed	by	 children	 under	five	
years old.11	Environment-based	diseases	such	as	diarrhea	
are	very	familiar	in	sub-Saharan	Africa.	The	prevalence	
of diarrheal disease increases with the increasing of 
OD habit.12 Transmission of infectious diseases such as 
diarrhea can be exacerbated by population density.13

Social	manipulation	during	the	mobilization	of	CLTS	
is essential to raise awareness within a community.14 By 
presenting	 influential	 actors	 such	 as	 youths,	 teachers	
or students can increase high participation in society. 
The community empowerment strategy for youth is the 
utilization	of	local	potentials	for	sustainability	of	sanitation	
in a certain area.15 This study uses the concept of health 
promotion strategy to explore the condition of ODF in 
Tirto Village. The implementation of the ODF pillar 

should strive for the strategic action of health promotion 
consisting of advocacy, environmental formation, and 
community empowerment which are strengthened by 
partnerships. Researchers have outlined the action into 
nine research focuses on regulation, commitment, funding, 
public	 disposition,	 facilities,	 coordination,	 socialization,	
training, motivations, and partnerships. Thus, the purpose 
of the research is to explore this strategic action in Tirto 
village.	 These	 findings	 are	 expected	 to	 develop the 
implementation into more robust result in a form of a 
health promotion strategy reinforced in a sustainable and 
innovative-minded	partnerships	to	face	the	challenges	of	
universal access.

METHOD

Location	of	research	is	the	Tirto	Village,	Pekalongan,	
Central Java, and is conducted from January to March 
2016.	Qualitative	research	was	used	by	applying	the	draft	
case studies. Research informants were seven people 
in	total;	key	informants	consist	of	a	manager	of	public	
health	agency,	a	staff	of	public	welfare,	a	public	figure,	
a member of community empowerment institution and a 
healthcare worker, as well as the triangulation of sources 
by	 a	 sanitation	 officer	 and	 a	 citizen.	 Triangulation	 of	
sources was done to keep the quality of the data provided 
by	the	key	informants	during	the	first	stage	remain	valid.	
The	collection	of	qualitative	data	is	done	through	in-depth	
interviews to the informants. The interview covered 
the	 open-questions,	 the	 question	 which	 researchers	
composed led to some descriptive answers based on 
examples or evidences. The main questions included 
advocacy, environmental formation, community 
empowerment and partnership. The main questions in 
term of advocacy included regulation, commitment, 
funding, public disposition and facilities. The main 
questions in term of environmental formation included 
coordination	 and	 socialization.	 While	 the	 question	
about community empowerment included training and 
motivation as well as the question of partnership. Before 
doing the interviews with the prospective informants, 
the research team gave them a letter of willingness in 
a form of an informed consent. During the interview 
process, we used guidelines for interviews, recording 
and	documentation	tools	as	well	as	booknotes	for	field	
work. The interviews were conducted more than once, 
each	interview	took	around	60-90	minutes.

Research analysis was based on content analysis. 
Researchers transcribed the information from the audio 
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recordings into a written form based on the order of 
interview process. Transcribed interviews were also 
distinguished between key informants and triangulation 
sources for the sake of quality control of the data. It 
was conducted by comparing the two answers. After 
comprehending the audio recording of the interviews, 
researchers interpreted the meaning of the answer by 
applying pattern matching format in form of a table 
containing columns to determine the pattern of answers 
given by the informant. Those patterns became references 
in research results, then the patterns were developed and 
supported by theories, results of the previous researches. 

RESULTS AND DISCUSSIONS

Public Profile of Research Location: Pekalongan	 is	
located in the coastal areas of the northern island of Java. 
Tirto	 is	 one	of	 the	 villages	 located	 in	 the	Pekalongan,	
Central	 Java,	 with	 an	 area	 around	 141.7	 kilometers.	
In	 addition,	Tirto	village	 consists	 of	 8	hamlets	 and	40	
neighborhoods. Generally, people of Tirto work as 
employees, entrepreneurs, farmers, merchants, and civil 
servants. The Tirto village has a large river running from 
south to north. The majority of people in Tirto village 
defecate in toilet, however, a certain community group, 
either children, teenagers, adults or elderly people still 
defecate in the river.

Table 1: Characteristics of The Informant

No. Jenis Informan 
Type of Informants

Jenis 
Kelamin 
Gender

Kode 
Informan 

Informants’ 
Code

1. Informan Utama 1 
Key Informant 1

Laki-laki	
Man IU01 IU01

2. Informan Utama 2 
Key Informant 2

Perempuan	
Woman IU02 IU02

3. Informan Utama 3 
Key Informant 3

Laki-laki	
Man IU03 IU03

4. Informan	Utama	4	
Key	Informant	4

Laki-laki	
Man IU04	IU04

5. Informan Utama 5 
Key Informant 5

Perempuan	
Woman IU05 IU05

6. Informan Triangulasi 
Triangulation 
Informant 1

Laki-laki	
Man IT01 IT01

7. Informan Triangulasi 
2 Triangulation 

Informant 2

Perempuan	
Woman IT02 IT02

Advocacy: The advocacy actions in Tirto Village 
showed	 varying	 findings	 regarding	 the	 condition	 of	
ODF. It includes regulation, commitment, funding, 
public disposition and facilities. First, there is no strict 
regulation yet, the Government of Tirto Village only 
made regulation to support the pillar of ODF in a form of 
planning documents.16 Second, the Government of Tirto 
Village committed to ODF, they showed enthusiasm 
by establishing coordination with the team who took 
charge of drinking water and sanitation providers in 
Tirto Village.17 Third, CLTS in a form of motivation 
was funded through Health Operational Assistance 
(HOA). Other funds come from drinking water and 
sanitation providers, but they allocated more funds for 
clean water improvement than to reduce the behavior of 
OD.18 Fourth, public dispositions related to motivation 
to change the behavior of ODF were not fully accepted 
by the public.19 They admitted that they have some 
commitment to the ODF, but practically, there were 
some people in a certain society are still behaving in an 
unhealthy way or doing the OD because for them, it feels 
more comfortable. In fact, when the research took place, 
we found physical evidence of an unrealistic chamber 
on a river with a wooden pedestal and a cover made of 
a	used	old	sack.	People	often	call	the	chamber	with	the	
term “helicopter”.

“...... Currently the CBTS achievement in 
Tirto Village is already good because there are 
almost no helicopter anymore above the river or 
the	 percentage	 is	 around	80-90%.	Only	 a	 few	
who need assistance, especially newcomers and 
rented houses near the river.... (IU02, woman & 
IT02, woman)”

Fifth, the programs of clean water supply and 
community sanitation produced a physical form that 
could	give	some	benefit	for	the	people	of	Tirto	village.	
Evidence	 of	 finding	 was	 in	 a	 form	 of	 public	 toilet	
facilities similar to box chambers for the community, 
but the hygiene was not maintained.20 The pillar of ODF 
focused in the aspect of behavioral change of people to 
use healthy toilets equipped with safe disposal of septic 
tanks.21 This means that the availability of public toilet 
did not guarantee people to change their behavior, they 
still preferred doing the OD in the river.

“....	A	big	problem	for	us	is	about	the	citizen’s	
perceptions. They feel better when defecating in 
the river. (IU03, male)”
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Environmental Formation: Environmental formation 
in	 the	 Tirto	 Village	 showed	 varying	 findings	 related	
to the condition of ODF. This formation included 
coordination	and	socialization.	To	actualize	its	mission	
in	order	to	reach	the	ODF,	first,	the	Government	of	Tirto	
village	 had	multi-sectoral	 coordination.22 Coordination 
was addressed to community health center, community 
actor, health cadres, water and sanitation teams and 
other activists.

“....	Coordination	that	is	built	is	a	cross-program	
and	 a	 cross-sector.	 For	 the	 cross-program,	
we work with doctors and health promotion 
officers.	While	for	the	cross-sector,	we	usually	
coordinate with village health forum.... (IT01, 
male)”

Second,	the	socialization	of	CLTS	was	in	a	form	of	
motivation to the people in order to reach the area of 
stop			OD.	This	socialization	was	informed	at	the	village	
meeting	or	forum.	Socialization	with	other	innovations	
had never been done.

Community Empowerment: The	 actualization	 of	
community empowerment in Tirto village showed 
various	 findings	 related	 to	 the	 condition	 of	 ODF.	
Community empowerment included training and 
motivation. CLTS training attempts were directed to the 
teams of water supply and sanitation. Meanwhile, there 
is	 no	 CLTS	 training	 for	 public	 figure.	 CLTS	 training	
interviewee is a facilitator of CBTS from Central Health 
Department	and	Health	Department	of	Pekalongan.

“.... At hamlet level, there have never been 
any	CLTS	 training,	 but	 the	Non	Governmental	
Organization	 (NGO)	 and	 the	Community	 Self-
Help Agency in Tirto village often received the 
training.	 Both	 the	 NGO	 and	 the	 Community	
Self-Help	Agency	are	teams	of	water	supply	and	
sanitation at Tirto. (IU03, male & IT01, male)”

Motivation is part of CLTS. CLTS is a sanitation 
program, motivation attempt aims to change the 
behavior of OD in the community to use healthy toilets 
by bringing out a sense of disgust to the people.23 This 
sense of disgust would be seen when simulated water 
treated with feces were demonstrated in front of them. 
This kind of manipulation is used to provide a stimulus 
for public perception to stop the OD.24 This activity 
is	 carried	 out	 by	 sanitation	 officers	 accompanied	 by	
healthcare workers.

“... The obstacles of the motivation attempt 
occurred when it was confronted with the 
laggard group. This group is a group that rejects 
or refuses to accept the ODF behavior. While 
the chance we have is that some people accept 
the defecation behavior in the toilet. The key is 
being patient, doing the process gradually and 
understanding the society. (IU02, female)”

For	 the	 post-motivation,	 the	 community	 was	
monitored for the progress of their attitude and behavior. 
The motivation attempt was not a powerful weapon to 
change	people’s	behavior	because	the	effects	vary.	Some	
responded well or provided feedback by changing their 
old habit and starting to use the healthy toilets. However, 
some people were still remain doing the OD in the river, 
they did not respond well.23 Thus, such a condition is a 
difficult	challenge	to	lead	people	to	stop	the	OD.8, 25

“.... Some people live on the edge of the river, 
they have latrines but still use the river, even 
their garden. (IU05, female)”

Partnership: Tirto Village has been implementing 
Advocacy, Community Development and Community 
Empowerment to reach the pillar of ODF. However, 
there	are	no	specific	findings	related	to	the	partnership	
made	by	Tirto	Village	in	actualizing	the	pillar	of	ODF.

“.... The village strongly supports the ODF 
program, but since Tirto Village was in a 
developing condition, the village can only 
provide limited and general support and has not 
yet established a partnership. Hopefully in 2019 
we will be able to achieve success (IU01, male)”

Health Promotion Strategy towards Universal 
Access: ODF is one of the major project of the 
sanitation in Indonesia. Total heads of households that 
were	 still	 doing	 the	OD	were	 as	much	 as	 14,322,858.	
This number showed that the achievement made in 2017 
was	still	 far	 from	target	 to	actualize	100%	ODF	target	
in the upcoming 2019.26 So, research conducted in Tirto 
Village was expected to explore obstacles that occurred. 
The regulation was crucial to support the health program 
because it can amplify the success in achieving the 
objectives.	 Research	 findings	 in	 Tirto	 Village	 pointed	
out that there was already regulation of ODF in a form 
of	 written	 planning-document.	 Unfortunately,	 this	
regulation was still not implemented. A regulation had 
to lead to a real action. The strict regulations was very 
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necessary to reach the ODF target.27 The consequences 
which were set for those who violates the strict rules 
were	by	giving	the	subjects	some	penalties	or	fines	and	
social sanctions. The implementation of the regulation 
is	an	attempt	of	Government	if	Tirto	village	in	fulfilling	
people’s	rights	to	get	healthy	environment.28

The strict regulation could bring up commitment 
from various circle of community. The high enthusiasm 
to achieve ODF together would appear by itself. The 
principle of the mutual cooperation in achieving a 
goal can build a network with various sectors.29 The 
society would move to use the potential that had been 
already	 had.	 It	 includes	 an	 attempt	 to	 optimize	 public	
toilet facilities by taking care of it and keeping it 
clean. When the society felt that a healthy toilet was 
a primary need, then gradually they would be able to 
provide the facilities independently. This is due to the 
perception that poor sanitation is a necessity. The public 
perception about sanitation or decent toilets which was 
increasingly stronger can reduce the rejection towards 
the pillar of ODF. As for the health operational support, 
drinking water and sanitation providers were just initial 
facilitation activities before the society could manage it 
independently.

Subsequent	finding	showed	that	the	CBTS	facilitator	
provided training to the team of the of drinking water 
and sanitation providers. A facilitator from the main 
office	 only	 trained	 the	 CLTS	 only	 once.	The	 received	
effect	 was	 not	 that	 satisfying.	 The	 one-time	 training	
could not accommodate the needs of the teams to carry 
out the CLTS in real life. Even training CLTS did not 
involve	any	public	figures	who	were	the	role	model	for	
the community because they had their own charisma. An 
intensive and ongoing accompaniment of facilitators was 
urgently needed in the area of OD. Ideally, one village 
haf one facilitator. So, the facilitator could accompany 
the	team	and	the	public	figure	whenever	the	CLTS	was	
held.30 The pillar of ODF did not provide physical help, 
but the main goal was to make a society able to stop their 
OD habit through CLTS.

The execution of CLTS which is accompanied by 
facilitator can be more optimal because the facilitators 
can understand the strategy of success much better. The 
facilitator	will	influence	people	with	questions	about	the	
profile	of	sanitation	in	the	community,	unwittingly,	their	
answers	lead	to	the	long-term	effect	of	the	OD	habit	so	

that people feel the need to get a decent sanitation. The 
key is that people must be aware of the need of healthy 
toilets and sanitation.29 Thus, the feedback from the 
community will reach the expectations. Gradually they 
will	behave	100%	ODF.	No	less	important,	the	society	
should be empowered to understand the potential that they 
have.	Potential	can	be	directed	to	multiple	choice.	First,	
by	 empowering	 village	 leader	 to	 allocate	 the	 village’s	
funds	 to	meet	 the	 society’s	 need	 in	 a	 form	 of	 healthy	
toilets. Second, by empowering the society to start doing 
the toilet savings and sanitation credit action.31 The 
information on toilet savings and sanitary credit can be 
disseminated through a forum that is already formed.32 

When in a certain village or in a neighbourhood there 
are sanitation entrepreneurs, then this potential can 
be empowered. Sanitation entrepreneurs can make a 
simple,	healthy,	and	affordable	model	of	toilets.33 So that 
the	needs	of	sanitation	in	Tirto	village	can	be	fulfilled.
The	river	in	Tirto	village	can	serve	as	alternative	to	finish	
up the OD issues. Government of Tirto village along the 
local people must be able to innovate. Alternatives refer 
to cultural and tourism aspects such as creating a Javanese 
cultural stage action or cultural art performances near the 
river. This can support the regulation of OD prohibition, 
thus preventing the community from behaving the 
OD.34 Gradually, the village leader should be bold in 
conditioning the river to become clean again. Clean river 
and aesthetic value of nature is a regional asset. Thus, 
the public will try to keep the asset. These aspects are 
the sustainability and innovation of health promotion 
strategies that need to be applied.

The Power of Partnerships towards Universal Access: 
Implementation of a health promotion strategy needs to 
be strengthened by partnerships. The partnerships that 
are built include various components to achieve the 
objectives of ODF, in which to stop OD is the initial 
target towards universal access. The role of leaders 
greatly	influences	the	sustainability	of	a	program	as	well	
as the support of funds contributes to the partnership 
process.35 Thus, leaders from Tirto village can determine 
in	 advance	 who	 will	 partner	 with	 them.	 The	 first	
partnership	step	 is	 to	expand	 the	network.	Networking	
is informal and limited to exchange information or 
experience. Government of Tirto village can build 
network with those who have reached ODF, for example 
the neighbourhood village. In this context, the one to be 
achieved is the information from those which may be 
adopted in Tirto village.36 
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Necessarily,	 the	 village	 can	 create	 cooperation.	 In	
Pekalongan,	there	are	areas	that	have	reached	the	ODF	
and some other have not yet. The government of the 
village can cooperate with the other villages that have 
not stopped the OD. The cooperation id created based on 
common goals. The alternative of this cooperation can 
be continued at the next level, which is to coordinate. 
The	coordination	aims	to	ask	for	support	from	top-level	
governments. It can also be made to relevant sectors 
that can be expected to contribute. The coordination in 
question	is	with	sub-district,	prominent	religious	figures,	
sub-district	police	and	military	regimental	command	at	
the	sub-district	level.	To	coordinate	with	the	sector	it	is	
necessary the originator. In this context is the leader of 
Tirto village. The last is the integration among sectors 
embodied in real action to the community.10 This 
context can be called action by involving the above 
sectors to reach the pillar of ODF. Concrete forms of 
implementation or output of partnerships include ODF 
campaigns by religious leaders, CLTS together with 
police	and	military	regiment	command	and	firm	policy	
on	 ODF	 from	 sub-district	 leaders.	 Even	 subdistrict	
leaders have the authority to make regulations in the 
form	of	fines	or	penalties.37 To reach the goal of ODF, 
there are times when people need a little coercive element 
through	 the	 regulation.	 Partnerships	 actually	 look	 for	
relationships that can facilitate a goal. Thus, more and 
more parties that support will feel undemanding and 
easy to achieve. However, opportunities like this have 
not been adopted. Therefore, a sustainable, innovative 
health promotion strategy reinforced by partnerships 
can result in strategies to address the universal access 
challenge of sanitation.38 Universal access is a target of 
sustainable development to be achieved by 2030.

CONCLUSIONS

The conclusion of this research is that generally, 
universal access becomes a public challenge. To achieve 
universal access, ODF must be achieved by the smallest 
unit	of	a	country,	that	is	village.	Thus,	a	country	can	fulfill	
the	right	of	every	citizen	to	obtain	a	healthy	environment.	A	
suitable strategy is a health promotion strategy reinforced 
by partnerships in a sustainable and innovative way. The 
strategies can be done through: advocacy, that is by making 
strict	 regulation	 with	 consequences;	 environmental	
formation, it can be done through expanding coordination 
with	 related	 sectors;	 community	 empowerment,	 it	 can	
be done by raising awareness through the potential of 

the	society;	the	last	is	to	strengthen	partnerships	through	
networking, collaboration, coordination and integration. 
Thus, the sustainability and innovation of health promotion 
strategies on the pillar of OD are opportunities that need 
to be applied to address the challenges of universal access.
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ABSTRACT

Background: The way of transmitting HIV/AIDS through sexual behavior with multiple partners. Female 
sex	workers	 (FSWs)	 risky	 to	 transmitted	HIV/AIDS	 and	 stigmatized	 by	 the	 community.	There	 are	 still	
some sex worker women who do not use condoms to prevent transmission. The study aims to explore the 
perspectives of FSWs to HIV/AIDS about the disease.

Method:	A	qualitative	study	using	in-depth	interviews	was	conducted	to	seven	female	sex	workers	(FSWs)	
who	are	transmitted	HIV/AIDS	from	April	to	May	2018.	The	in-depth	interview	guidelines	explored	about	
the FSWs perceptions on HIV/AIDS, the experiences of getting stigma and discrimination in the health 
services and their prevention behavior to their partners using Health Belief Model.

Results: HIV/AIDS is not a dangerous disease. The assumption that people living with HIV/AIDS can 
still work made a thought that the disease is not dangerous. Giving of health education has been done 
regularly to women sex workers, but there are still women sex workers who do not use condoms at work. 
Stigma and discrimination in health services are still being felt. The female sex workers perceptions and 
stigmatization	of	them	are	essential.	Strengthening	the	role	of	peer	educator	in	educating	FSWs,	educating	
the health workers, and also the local regulation or Peraturan Daerah about HIV/AIDS prevention should 
be implemented.

Conclusion: A comprehensive strategy to increase knowledge, understanding, and life skill should be 
considered in this setting. Health education is required to increase FSWs and health workers knowledge 
about	HIV/AIDS.	Public	health	strategies	need	 to	be	strengthened	 in	 localization	where	health	access	 is	
highly	utilized.
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INTRODUCTION

HIV/AIDS is one a very global health problem, 
this	is	because	Acquired	Immune	Deficiency	Syndrome	
(AIDS) is a threat of life and there is no cure for this 
yet1 World	 Health	 Organizations	 estimates	 0.8%	
communities	 around	 the	 world	 aged	 15-49	 years	
living with HIV. In Indonesia estimated that there were 
142,950	people	infected	HIV	and	55,623	people	in	the	

stage AIDS. Cumulative percentage of AIDS highest in 
the	20-29	age	group	year	is	32.9%1. The latest data from 
the	AIDS	Commission	 (KPA)	 of	Yogyakarta	 province	
shows	that	number	of	HIV	is	3334	people	and	AIDS	as	
many	as	1314	people.

Percentage	 of	HIV/AIDS	 cases	 based	 on	 how	 the	
transmission is divided become heterosexual (78%), 
IDUs	(9.3%),	male	sex	with	men	(4.3%),	and	from	HIV	
positive mothers to his son (2.6%).2Female sex workers 
are one of the most vulnerable groups to HIV infection 
in the world today. HIV epidemics are rapidly attacking 
female sex workers populations with prevalence above 
65% in some countries among others: India, Indonesia, 
Cambodia and the Russian Federation. in Semarang 
the level of awareness of female sex workers in using 
condoms is only 1%, whereas the use of condoms is 
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one	of	the	efforts	to	prevent	transmission	of	HIV/AIDS	
infection. In addition, from 0.8% of female sex workers 
the highest percentage of HIV infections at the age of 
18-21	years	is	31.3%	(n	=	258).3 

Female sex workers sometimes are aware of medical 
checkup into a health worker, but there are also waiting 
for	it	to	come	health	workers	who	survey	to	localization	
to see female sex workers health status, some even 
still believe that STIs can be prevented only by take 
initial antibiotics with buy it at the pharmacy.4 Some 
commercial	 sex	workers	 find	 it	 difficult	when	 seeking	
health services when they are infected with STIs or HIV/
AIDS because they do not get permission from pimps. In 
addition, there are still many myths that develop among 
commercial sex workers that cause commercial sex 
workers to do their own treatment of illness.5 

Problem Statement

 1.1 Purpose and Objective of the Study: The 
purpose of the study was to identify the perspective 
of female sex workers with HIV positive about 
the	 severe,	vulnerability,	 the	benefits	 to	get	HIV/
AIDS treatment, and the barriers to get HIV/AIDS 
treatment. The objective of the study was to explore 
and describe the perspective of female sex workers 
with HIV/AIDS in order to understand their health 
seeking behavior to get HIV/AIDS treatment.

 1.2 Definition of key concepts
 1.2.1 Perceived Severity: In this context the term 

perceived	severity	defining	the	expectation	of	
female sex workers about the severe of HIV/
AIDS. 

 1.2.2 Perceived Vulnerability: In this context the 
term	perceived	vulnerability	defining	how	the	
female sex workers with HIV/AIDS expecting 
the vulnerability of HIV/AIDS to them. 

 1.2.3 Perceived Benefits: In this context the term 
perceived	 benefits	 refers	 to	 the	 benefits	 that	
female sex workers with HIV/AIDS get from 
HIV/AIDS treatment in term of getting ARV in 
health services.

 1.2.4 Perceived Barriers: The term perceived 
barriers refers to the barriers who are faced 
by female sex workers to get health facilities 
including the experience of getting stigma and 
discrimination in health services. 

RESEARCH DESIGN AND METHOD

Research Design: This study is a qualitative, descriptive, 
and explorative in order to gain depth information 
about the perception of female sex workers who are 
HIV positive to the HIV its self. In order to complete 
the number of informants, researcher collaborated with 
the	NGO	who	are	concern	on	the	empowerement	of	the	
people who are living with HIV. 

Sampling methods and study sites: The population of 
the study all the female sex workers who are infected by 
HIV/AIDS. The informants were selected by purposive 
sampling method. The inclusion criteria were applied : 
female sex workers (18 years and older), HIV positive, 
working as female sex worker minimum a year, agree to 
be interviewed.6

DATA COLLECTION

The data collected from April to May 2018 by 
indepth interviews and used guideline questionnaire 
which assisted the researcher to gain the depth 
information of the female sex workers with HIV/AIDS 
perception about HIV/AIDS itself. All the interviews 
were	 conducted	 different	 settings	 such	 as	 cafe	 and	
primary health care where the informants got the ARV 
depends on the appointment with the informants. 

The	 data	 collection	 was	 finished	 in	 a	 week.	
The researcher interviewed one informant each day. 
Interviews were audio recorded in 60 minutes each. 
Informants were interviewed in Bahasa Indonesia or 
Javanese	 language	 depend	 on	 their	 proficiency.	 The	
reflective	 field	 notes	 also	 conducted	 to	 observe	 the	
informants’	gestures	and	tone	of	voice.

DATA ANALYSIS

All of the audio interviews recorded were transcribed 
by research assistants using qualitative content analysis. 
The data analysis involved seven female sex workers 
with HIV/AIDS as the key informants. The interviews 
were analysed individually to identify the relating theme 
with the aims of the study. For each transcription, the 
issues	 related	 to	 the	 aims	 of	 the	 study	were	 identified	
and	 coded	without	 predefined	 themes.	After	 all	 of	 the	
coding	process	finished	then	classified	the	theme	based	
on the theorithical framework using health belief model 
(HBM)	 theory.	 Perceived	 susceptibility,	 perceived	
severity,	perceived	benefits,	and	perceived	barriers	were	
classified	as	the	theme.
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Ethical Consideration: Female sex workers are groups 
that are vulnerable to get disease risk, gender issues, 
and stigma also discrimination. It was very important 
that the researcher have to protect the rights. The study 
was approved by the research ethical committee of 
Universitas	Ahmad	Dahlan	with	Number	011801013

Findings: Our data tell the perspective about HIV/AIDS 
among	seven	female	sex	workers	aged	from	18-28	years	
old. Six of them are working in the brothel and the other 
one as the karaoke server. All of the informants in anti 
retroviral treatment and the know their HIV/AIDS status 
more than a year by the HIV/AIDS testing.

Perceived Susceptibility

Sub theme : Fee of services From	 the	 findings,	 the	
average number of guests served by each informant 
varied	from	2-3	guests	per	night,	but	did	not	rule	out	not	
getting	guests	at	all.	There	is	a	difference	in	the	duration	
of	 in-room	 service	 between	 WPS	 located	 in	 Sarkem	
and Bong Suwung. If in Sarkem duration spent for one 
guest about 1 hour outside accompany karaoke with an 
average	cost	of	Rp.	500.000,	-.	As	for	the	Bong	Suwung	
because there is no karaokenya place and the room 
used cannot be used long because there are still others 
waiting to use the same room, the same mattress, and 
the same bedspread, then the duration is usually short 
maximum	of	10-15	minutes	with	cost	IDR	80.000,	-	to	
IDR 100.000,. 

“... so who has a room just provide only room 
so female sex workers bring tissue or what 
else like soap should be provide by ourselves 
sometimes we have to bring bed cover because 
the bed cover already used to more than one 
people.	“	(I-2).	“(I-2)

Sub theme: Sexual services Based on several types of 
services provided to guests, the majority of informants 
only served the type of vaginal sex and do not accept 
requests outside of vaginal sex. Related competition 
among female sex workers, 

According to informants there is competition among 
WPS	in	getting	customers.

“... there is competition. Sometimes there is 
a friend who tells my weaknesses. When the 
client ask me about the truth so I answered you 
want to use me or her, but if you believe me the 
same	let’s	go	“I’m	so.”	(I-3)

Informants have diverse perceptions of the risks 
faced by a female sex worker. One informant admitted 
embarrassed to work as a female sex worker, but it was 
forced to do to meet the needs of his son. Informants are 
also aware that the work is not spared from the risk of 
getting sick, pregnant, and exposed to raids. The next 
informant explained that working as a female sex worker 
is risky and sinful but the informant is very pressured to 
do this work due to economic reasons. Informants do not 
know that the job is at risk for STIs. Other informants 
explained that working as female sex worker is not at 
risk of contracting venereal disease if female sex worker 
can prevent disease transmission well.

Based	on	findings	about	condom	use	when	serving	
guests, there are two informants who suggested that 
always use condoms with reasons for the prevention of 
venereal disease and unwanted pregnancy. While other 
informants expressed that not always use condoms, 
condom use depends on guest demand. HIV positive 
female sex workers are still receiving guests.

“Sometimes I do not use condom, it depends on 
the	request	of	my	clients.	They	do	not	satisfied	
with	my	service	if	use	condom.”	(I-1)

Sub Theme: Perceived Severity The majority of 
informants perceived that Sexually Transmitted Infections 
(STIs) including HIV/AIDS are a dangerous disease. But 
there were two informants who thought that STIs including 
HIV/AIDS were not a dangerous disease because there 
were already drugs that could be taken regularly.

“It is not a dangerous disease. There is a drug 
for it, we just have to consume it regularly..every 
day..every	time	for	the	rest	of	our	life.”	(I-2)

Sub Theme: Perceived Barriers Based	on	the	findings,	
the majority of informants did not feel any obstacles in 
accessing health services. But there was one informant 
who explained that he had experienced discrimination 
stigma from health workers at a government health care 
facility.

“She was a new doctor who gave treatment for 
me, she was treat me without any smile at her 
face, she was rude..and I reported her to her 
boss	in	the	office.”	(I-1)

Based	on	the	findings,	according	to	the	informants	
the reason why not all the female sex workers want to 
check their health is due to the following factors: 1) low 
self-awareness,	 2)	 female	 sex	 workers	 already	 know	
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their health status so ashamed to check their health, 3) if 
the	partner	knows	his	health	status,	4)	health	checks	are	
considered not yet a necessity.

DISCUSSION

Female	 sex	workers	 in	 this	 study	 realized	 that	 the	
work undertaken is very vulnerable to contracting HIV/
AIDS. However, not all informants we interviewed used 
condoms during sexual intercourse with their clients. 
This happens because the bargaining power between 
informants and clients has not been strong. The informant 
will	fulfill	the	client’s	desire	not	to	use	condoms	with	the	
requirement to add the cost of sexual services.7 

Stigma and discrimination are still a problem for 
female sex workers. This was evidenced by the results of 
interviews that explained that informants had experienced 
“patient friendly” treatment from health workers because 
they knew the health status of an HIV positive patient.8 
The same situation also happened to female sex workers 
in Zambia. Stigma and discrimination cause a female 
sex worker to be reluctant to check health conditions, 
including VCT. In this case, the role of peer educator is 
very important to provide education, spirit, and intensive 
assistance to the female sex workers who become 
assisted and increase social network capacity to health 
care workers. In addition, couples female sex worker 
should also give encouragement to perform regular 
health checks.9 

Stigma	 is	 influenced	 by	 several	 factors,	 namely	
knowledge, money, power, prestige to prevent access 
to health services to patients and access to disease 
prevention services.10 Consistent use of condoms in 
female sex workers has not been done by all informants 
in this study. In this study there were still informants who 
did not use condoms while having sexual relations with 
clients.	This	is	influenced	by	the	reason	that	clients	feel	
uncomfortable when having sex without using condoms 
and the addition of the cost of sexual services provided 
by the client to the informant.

 According to the health belief model (HBM) as one 
of the most reliable behavioral theories explaining the 
pathway	of	behavioral	change	in	high-risk	populations,	
The	 way	 to	 change	 in	 people’s	 attitude	 would	 lead	
to	 change	 in	 their	 behavior	 through	 influencing	 the	
components including: perceived susceptibility, 
perceived	 severity,	 perceived	 benefit,	 and	 perceived	

barriers.11	 Most	 of	 Iranian	 PLWHA	 acquired	 their	
knowledge of unsafe sex consequences might have 
influenced	the	“perceived	severity”	of	the	disease	and	it	
would be lead to consistent of condom use among them.

Some studies explained that women are more 
vulnerable to HIV/AIDS than men.12 Other study 
mentioned	that	“partner’s	condom	refusal”	was	the	main	
point	 of	 condom	 non-use	 among	 women	 living	 with	
HIV/AIDS. “My partner did not want to use a condom” 
is	 a	 common	self-reported	 reason	 for	 condom	non-use	
among	PLWHA.13 Based on the facts it seems that more 
interventions are needed to empower Iranian women 
on condom use bargaining, especially to explain them 
about their reproductive health rights (such as refusing 
sex without condom) in their sexual relationships.14,15	

Limitations of the Study: The study did not explore 
about the experience of the informants about stigma 
and discrimination to get health services, myths of the 
female sex workers to prevent and also cure the sexually 
transmitted infections (STIs) and HIV/AIDS.
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ABSTRACT

Background: Sustainable Development Goals (SDGs) contain a set of transformative goals which is agreed 
and	applicable	to	all	nations	without	exception	containing	17	goals,	which	carrying	14	indicators	are	not	
achieved. Some of the indicators that are not reached include Infant Mortality Rate, IMR in Batang Regency 
is	ranked	as	the	sixth	highest	in	Central	Java	with	13.42	per	1000	births.	The	purpose	of	this	study	was	to	
investigate the characteristics of several risk factors for infant mortality in Batang Regency. The research 
method was descriptive analytic design, using questioner to 19 public health centers with 266 respondents. 
The research results showed that 106 (39.8%) respondents had poor knowledge about pregnancy and labour, 
49	(18.4%)	respondents	had	history	of	maternal	diseases,	42	(15.8%)	respondents	are	≤	20	years	old	when	
labour,	44	(	16.5%)	respondents	had	medical	history	in	previous	pregnancies,	and	83	(31.3%)	respondents	
had current medical history of pregnancies. There are 59 (22.2%) respondents were found labour with risky 
conditions, such as asphyxia and LBW (Low Birth Weight), and the age of the baby at preterm birth. 51 
(19.2%)	respondents	chose	non-health	services	maternity	place	with	a	birth	attendant.

Conclusion: Maternal knowledge about pregnancy and healthy labour, labour obstacle conditions, neonatal 
health status, and birth attendant are risk factors for infant mortality. Suggestions are needed for massive 
EIC on MCH (Maternal and Child Health) material on primary target, pregnancy screening high risk in 
pregnant mother class, and massive education for health personnel as birth attendant.
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INTRODUCTION

Starting in 2016, sustainable development goals 
(SDGs)	 2015-2030	 replace	 formally	 the	 Millennium	
Development	Goals	(MDGs)	2000-2015.	SDGs	contain	
a set of transformative goals that are agreed upon and 
applicable to all nations without exception. SDGs 
contain 17 Goals. The 17 goals are (1) :

 1. Eliminating poverty,

 2. Ending hunger,

 3. Health and wellbeing,

	 4.	Good	education	quality,

 5. Gender equality,

 6. Clean water and sanitation,

	 7.	Access	to	affordable	energy,

 8. Economic growth,

 9. Innovation and infrastructure,

 10. Reducing inequality,

 11. Sustainable development,

 12. Sustainable consumption and production,

	 13.	Preventing	the	impacts	of	climate	change,

	 14.	Maintaining	marine	resources,

 15. Maintaining terrestrial ecosystems,

 16. Justice,

	 17.	Revitalization	and	global	partnership	which	have	
169 targets with approximately 300 indicators.
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Sustainable	development	(SDGs)	2015-2030	replace	
formally the Millennium Development Goals (MDGs) 
2000-2015	 (2). However, in 8 Millennium Development 
Goals that have 63 MDGs indicators, 13 indicators 
have been achieved, 36 indicators are in the process of 
achievement,	while	14	indicators	are	not	achieved.	Some	
of the indicators that are not achieved on MDGs related 
to health namely the reduction of maternal mortality rate 
(MMR), infant mortality rate (IMR), neonates mortality 
rate	 (NMR),	 HIV	 /	AIDS,	 TB	 and	 malaria,	 access	 to	
reproductive health services, family planning, and scope 
of drinking water and sanitation.

The infant mortality rate (IMR) in Batang regency 
was ranked the sixth highest in Central Java with an 
IMR	of	13.42	per	1000	births.	Both	maternal	mortality	
and infant mortality rates in Batang regency indicate 
that	an	in-depth	study	of	these	two	mortality	indicators	
is needed since these two indicators are a benchmark for 
the good quality or not of health services in an area. The 
higher degree of maternal and child health, the higher 
degree of public health in the area.

There are two causes of infant mortality namely 
endogenous and exogenous. Endogenous infant mortality 
or neonatal mortality is caused by factors brought 
by the child at birth, obtained from the parents at the 
time of conception (3,4). According to (5) infant mortality 
caused by the condition of her own baby that is LBW 
(Low Birth Weight), premature baby, and congenital 
abnormalities. (3) said, infant mortality brought by baby 
from birth is asphyxia. While exogenous infant mortality 
or	post-neonatal	mortality	is	caused	by	factors	related	to	
the	influences	of	external	environment	(4)

METHOD

The design of this study is descriptive analytic, 
using questionnaires in 19 public health centre in Batang 
Regency (6) with 266 respondents in 19 public health 
center, those were :

 1. Wonotunggal 2. Tersono

	 3.	Bandar	I	 4.	 Gringsing	I

 5. Bandar II 6. Gringsing II

 7. Blado I 8. Limpung

 9. Blado II 10. Banyuputih

 11. Reban 12. Subah

	 13.	Bawang	 14.	 Pecalungan

 15. Batang I 16. Warungasem

 17. Batang II 18. Batang IV

 19. Batang III

Research	ethics	is	guaranteed	by	filling	in	informed	
consent by respondents. The study variables included 
maternal factors, neonatal factors, and health services. 
Maternal factors consist of maternal knowledge about 
pregnancy and childbirth, history of maternal diseases, 
maternal age at labour, medical history in previous 
pregnancy, and current medical history of pregnancy. 
Neonatal	factors	include	the	condition	of	the	baby	born,	
such as asphyxia and LBW (Low Birth Weight), and the 
baby’s	age	at	birth.

RESULT

Characteristics of respondents involve the age, 
occupation, income, number of family members, based 
on the results of data collection are described below.

Table 1: Respondents’ characteristics

Variable Category Total
The average age 29,53	±	7,23	(15-45)

Occupation Unemployment 226 (85%)
Employment 40	(15%)

Income ≥	UMR 151 (56,8%)
< UMR 115	(43,2%)

The average number 
of family member 4	±	1,5	(2-9)

The study of the determinants of IMR in this 
study included maternal factors, neonatal factors, and 
intermediate factors. Maternal factors studied include: 
maternal	 knowledge	 and	 condition	 at	 labour.	Neonatal	
factors studied were the condition and age of the baby 
at birth. Intermediate factors studied were maternity and 
birth attendant.

 1. Maternal factors: Maternal factors of infant 
mortality studied in this study are shown in Table 
2 below.

Table 2: IMR maternal factors

Variable Category Total

Mother’s	knowledge
Bad 106 (39,8%)

Good 160 (60,2%)
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Conted…

Complication at 
labour

Negative 217 (81,6%)
Positive 49	(18,4%)

Maternal age at 
labour

≥	20 224	(84,2%)
< 20 42	(15,8%)

Pre-pregnancy	
medical history

Not	at	risk 222 (83,5%)
at risk 44	(16,5%)

Current pregnancy 
medical history

Not	at	risk 182 (68,7%)
at risk 83 (31,3%)

Figure 1: Distribution of respondents’ knowledge in 
19 public health centers in Batang District

	 	A	total	of	49	(18.4%)	of	respondents	had	history	
of	maternal	diseases,	42	 (15.8%)	of	 respondents	
were less than 20 years old when labour, 
44	 (16.5%)	 had	 medical	 history	 in	 previous	
pregnancies, and 83 (31, 3%) of respondents had 
current pregnancy medical histories. The maternal 
complications studied include labour obstacles, 
fetal distress, breech, and bleeding. Medical 
histories at previous pregnancies studied were 
abortion, premature, cesarean, and preeclampsia. 
Current medical histories of pregnancy include 
hypertension, anemia, diabetes, and obesity.

 2. Neonatal & intermediate factors:	 Neonatal	
and intermediate factors of infant mortality rates 
studied in this study are shown in Table 3 below.

Table 3: Neonatal & Intermediate factors

Variable Category Total

Neonatal 
factors

Not	at	risk 207 (77,8%)
at risk (babies born at 

risk/less birth age) 59 (22,2%)

Intermediate 
factors

Not	at	risk 215 (80,8%)
at risk (non health 

service place of birth/
birth attendant

51 (19,2%)

A total of 59 (22.2%) of respondents were found to 
labour with risky conditions, such as asphyxia and LBW, 
and	the	baby’s	age	at	birth	is	less	(premature).	A	total	of	
51	 (19.2%)	 of	 respondents	 chose	 a	 non-health	 service	
maternity place and or use a birth attendant.

DISCUSSION

The determinant research of IMR was done in 19 
public health centers with the number of respondents as 
many as 266 women of childbearing age and fertile age 
couples. The average age of respondents when the study 
are	mature,	29.53	±	7.23	with	the	youngest	respondent	is	
15	years	old,	and	the	oldest	is	45	years	old.	There	were	
85% unemployment respondents, but 56.8% family 
income more than or equal to UMR. It was found that 
the	average	family	of	respondents	is	still	ideal,	ie	4	±	1.5	
although still found the most number of family members 
were 9 people.

The result of the study of maternal factors, the 
characteristics	of	PUS	WUS	respondents	in	the	working	
area of   19 public health centers in Batang regency 
showed both the average knowledge, the history of 
maternal complications during labour, maternal age 
at labour, previous medical history of pregnancy, and 
current pregnancy history showed good or not at risk of 
IMR. Although it was good, still found that 39.8% of 
respondents	were	less	knowledgeable,	18.4%	had	history	
of labour complications, 15.8% were under 20 years 
old when labour, 16.5% had at risk previous pregnancy 
history, and 31.3 % have risk current pregnancy history. 
This will likely reappear infant mortality if the program 
is not monitored properly. The maternal complications 
studied include labour obstacles, fetal distress, breech, 
and bleeding. Medical histories in previous pregnancies 
studied were abortion, premature, cesarean, and 
preeclampsia. Current medical histories in pregnancy 
include hypertension, anemia, diabetes, and obesity.

Referring the knowledge distribution of respondents 
in	 19	 public	 health	 centers,	 there	 are	 4	 public	 health	
centers	 those	 are	 actually	 respondents’	 knowledge	 are	
still not good, namely Bawang, Gringsing 1, Gringsing 
2, and Subah public health centers. Meanwhile, there 
are	 also	 100%	 of	 well-informed	 respondents,	 namely	
Batang 1 public health center.

In neonatal factors, there were 59 (22.2%) 
respondents found to have babies with risky conditions, 
such as asphyxia and LBW, and the age of infants at 
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birth	 is	 less	(premature).	Neonatal	factors	are	 included	
in endogenous factors. Endogenous infant mortality or 
neonatal mortality is caused by factors brought by the 
child at birth, obtained from the parents at the time of 
conception	(4,7).	The	endogenous	factors	appear	related	
to maternal health during pregnancy. Infant mortality 
caused by the condition of the baby itself is usually 
LBW, premature infant, congenital abnormalities and 
asphyxia (4).

According to (7–9)	 mother’s	 knowledge	 is	 very	
important to guarantee the health of mother and baby, 
since	as	foundation	of	mother	awareness	to	see		midwife;	
planning	a	pregnancy;	distance	of	pregnancy;	nutritional	
intake	 for	 mother	 and	 baby;	 food	 hygiene	 consumed	
by	mother;	as	well	as	adequate	 sanitation	and	hygiene	
facilities.

Besides maternal internal factors related to IMR, 
there	 are	maternal	 factors	 that	 are	 difficult	 to	 identify	
which also have an opportunity for infant mortality, such 
as	physical	factors;	psychological	factors;	environmental,	
social, and cultural factors. (3,5,10) 

While the intermediate factors, there are still 51 
(19.2%)	 of	 respondents	 chose	 a	 non-health	 services	
maternity place and or with a birth attendant.

CONCLUSION AND SUGGESTION

Several factors of IMR in Batang Regency include 
pregnant	 mother’s	 knowledge	 about	 pregnancy	 and	
healthy labour, labour complication condition, neonatal 
health status, and birth attendant.

Massive KIE is required on MCH (Maternal and 
Child Health) materials on primary targets, pregnancy 
screening high risk in the class of pregnant women, and 
massive education health personnel as birth attendants.
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ABSTRACT

In	2013,	the	percentage	of	deliveries	with	health	workers	in	Indonesia	is	89%,	Riau	Province	in	2013	reaches	
78%,	at	Pelangiran	Public	Health	Centers	in	2013	which	is	55%.	This	study	aims	to	determine	the	relationship	
of knowledge, access to health facilities, attitudes, traditions, family income, education, with the selection 
of	birth	attendants	in	the	Village	Pelangiran	Inhil	District.	The	type	of	research	used	is	quantitative	with	
cross	sectional	design.	The	sample	of	all	maternity	mothers,	both	assisted	by	health	workers,	and	non-health	
workers	(Shaman	giving	birth)	from	January	2015-March	2016	amounted	to	95	people,	with	a	technique	
of sampling saturated/census. The analysis used chi square. The result of this research shows that there are 
correlation	between	Knowledge	(p	value	0,001),	POR	=	11,333,	attitude	(p	value	=	0,001),	POR	=	58,	767,	
family	income	(p	value	=	0,002),	POR	=	4,589,	education	(p	value	=	0,001),	POR	=	7.699,	and	access	to	
health	facility	(p	value	=	0,05),	POR	=	2,338,	with	selection	of	birth	attendant.	The	attitude	of	the	give	a	
positive	response	to	traditional	healers	are	influential	in	the	selection	of	birth	attendants.	A	positive	mother’s	
attitude	to	a	shaman	is	at	risk	59	times	to	choose	non-health	workers	as	a	birth	helper.Advised	health	care	
workers	who	are	in	primary	Pelangiran	to	improve	counseling	on	birth	mothers	about	birthattendant	selection	
that birth mothers choose health workers as helpers.
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INTRODUCTION

Childbirth is a process of spending the products of 
conception (fetus and uterine) which has been quite a 
month or can live outside the womb through the birth 
canal or through another birth canal, with or without the 
help of (its own strength). 1

World	 Health	 Organization	 (WHO)	 states	 that	
most maternal deaths occur from complications during 
pregnancy,	childbirth	and	42	days	after	childbirth.	The	
WHO estimates that 585,000 women die every day 
from complications of pregnancy and childbirth that not 
safe, in south Asia woman likely 1:8 die as a result of 

pregnancy or childbirth during life, in African countries 
1:14,	while	in	North	America	only	1:6366.	2,3

Maternal Mortality Rate (MMR) is one indicator that 
is closely linked to the quality and accessibility. Based on 
the Indonesian Demographic and Health Survey (IDHS) 
in 2012 related to pregnancy, childbirth, postpartum, 
MMR as much as 359 per 100,000 live births. Increase 
compared to 2007 amounted to 228 per 100,000 live 
births.	This	figure	is	still	high	when	compared	with	other	
Asean countries. 4,5

Analysis of maternal mortality conducted in the 
Rector General of Maternal Health in 2010 proved that 
maternal mortality is closely related to the place or birth 
attendants and health care facilities, births attended 
proven health personnel contributed to the decline in the 
risk of maternal mortality.6

Scope of delivery assistance by health personnel in 
Indonesia	has	increased	every	year.	Nationwide	coverage	
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in	2014	is	equal	to	88.68%	where	this	number	can’t	meet	
the	 target	 of	 the	Ministry	 of	 Health	 in	 2014	 at	 about	
90%. However, in Indonesia, namely the province with 
the	 lowest	 coverage	 is	West	 Papua	 (44.73%),	Maluku	
(46.90%)	and	Papua	(63.15%)	and	Riau	(77.39%).4

Higher proportion of women experiencing 
pregnancy	wastage	in	any	defined	area	is	considered	as	
a sensitive indicator of maternal health care services. 
It	is	a	significant	public	health	problem	throughout	the	
world especially in the developing countries.7	Pregnancy	
wastage mainly includes early pregnancy losses 
(abortions) and stillbirths. Actual incidence of abortions 
is	not	known.	It	is	estimated	that	30-55	million	abortions	
take place worldwide annually which translates into an 
abortion	ratio	of	260-450	per	1000	live	births.	In	India,	
it has been computed that about 6 million abortions take 
place	every	year,	out	of	which	4	million	are	induced	and	
2 million are spontaneous. Still birth rate for developed 
countries	is	estimated	to	be	much	less	i.e.,	4.2-	6.8	per	
1000 births whereas for developing world, the estimate 
ranges	from	20-32	per	1000	live	births8

Pregnancy	 outcome	 is	 influenced	 by	 hereditary,	
environmental	and	bio-social	factors	like	maternal	age,	
inter	pregnancy	interval,	parity,	socio-economic	factors,	
Abstract To study the association of maternal risk 
factors with pregnancy wastage, a prospective study was 
conducted for a period of one year among 305 pregnant 
rural	 women	 registered	 with	 fifty	 Anganwadi	 centres	
in	 field	 practice	 area	 of	 Department	 of	 Community	
Medicine, GMC Jammu. All the potential participants 
were	 interviewed	in	person	using	semi-structured,	pre-
tested proformae and evaluated clinically. All pregnant 
women were then followed to study the outcome in terms 
of abortion, live birth or still birth. Various maternal 
risk factors like anaemia, Hypertension, Ante partum 
Haemorrhage, Albuminuria, Glucosuria were studied and 
their association with pregnancy wastage was analysed 
using	chi-square	test.	Out	of	305	pregnancies	followed,	
43(14.1%)	 ended	 in	 pregnancy	 loss	 i.e.	 34	 abortions	
and	 9	 still	 births.	 Pregnancy	 wastage	 was	 statistically	
significantly	 associated	 with	 anaemia,	 H.T.,	APH	 and	
Glucosuria. Anaemia was found to independently 
affect	 adverse	 pregnancy	 outcome	 on	 multivariate	

analysis.	Pregnancy	wastage	in	our	set	up	is	mainly	due	
to preventable and treatable risk factors which should 
be taken care of to prevent the wastage. Key Words 
Pregnancy	wastage,	Maternal	Risk	Factors,	Prospective	
Introduction education, availability of health services, 
past obstetrics history etc. Besides that, maternal illnesses 
like diabetes, Hypertension, Ante partum haemorrhage, 
anaemia, infections etc. are common obstetric factors 
responsible for poor pregnancy outcome 9

Based on research conducted that of the 31 
respondents,	 20	 people	 (64.5%)	 who	 chose	 birth	
attended by TBAs, while 11 (35.5%) who chose mother 
giving birth by health workers, variable relating that 
knowledge, education, ancestry income, access to health 
facilities, the attitude, the selection of aid delivery.10

The percentage of births attended health personnel 
(health	workers)	in	Riau	Province	in	2013	reached	78%.	
This	figure	does	not	meet	the	target	of	the	Strategic	Plan	
of	Riau	Provincial	Health	Office	 in	2013	amounted	 to	
90%. The achievement of this indicator in the last 5 years 
shows	a	positive	trend	that	is	88.4%	in	2009.	In	Indragiri	
Hilir	with	performance	of	77.2%.	SubdistrictPelangiran	
50%.	 Pelangiranvillage	 is	 one	 of	 16	 villages	 in	
PuskesmasPelangiran	working	area.11

From the initial survey conducted by researchers 5 
mothers	who	were	helped	by	non-health	workers	(TBAs)	
in	 the	village	of	Pelangiran	stated	 that	 the	 reason	 they	
chose TBAs as a birth attendant is with consideration 
cheaper and easier summoned to the house, a tradition 
handed down from old, lack of knowledge, poor 
education, and access to health facilities.

METHOD

This research is a quantitative analytical research 
using	cross	sectional	design	conducted	in	Public	health	
centre	 Pelangiran	 Inhil	 district	 in	 January-June	 2016.	
The population in this study were all women giving birth 
in 2015 as many as 95 peoples. sample of 95 peoples. 
Sampling techniques are census or sample saturated. 
The analysis used the analysis of univariate and bivariate 
analysis.
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RESULTS AND DISCUSSIONS

Result

Table 1: Results Bivariate Analysis of Each Variables

Variables
Selection of Childbirth

Total
P value PORNon-health workers health workers

n % n % n %
Knowledge

Low 34 79,1 9 20,9 43 100
0,001 11,333  

(4,312-29,787)High 13 25 34 75 52 100
47 49,5 48 50,5 95 100

Access
Far 36 56,3 28 43,8 64 100

0,093 2,338  
(964-5,670)Close 11 35,5 20 64,5 31 100

47 49,5 48 50,5 95 100
Attitude
Negative 41 89,1 5 10,9 46 100

0,001 58,767  
(16,643-207,503)Positive 6 12,2 45 87,8 49 100

47 49,5 48 50,5 95 100
Tradition
Influence 31 52,5 28 47,5 59 100

0,579 1,384	 
(602-3,182)No	Influence 16 44,4 20 55,6 36 100

47 49,5 48 50,5 95 100
Family’s Incomes

Low 38 62,3 23 37,7 61 100
0,002 4,589	 

(1,827-11,530)High 9 26,5 25 73,5 34 100
47 49,4 48 50,5 95 100

Education
Low 38 69,1 17 30,9 55 100

0,001 7,699  
(3,017-19,649)High 9 22,5 31 77,1 45 100

47 49,5 48 50,5 95 100

DISCUSSION

 1. Knowledge:	The	higher	the	person’s	knowledge,	
the more easily receive informations. With 
a mindset that is relatively high, the level of 
knowledge not merely know (know) that recall 
but able to understand (comprehention), even 
at the application level (user application) is the 
ability to use materials that have been studied on 
the situation or the actual conditions.12

  Knowledge a person has gained not only in school 
but also can be obtained from various sources, 
such as electronic media, mass media, even from 

close relatives and personal experience. This 
knowledge can form a belief that this knowledge 
can shape a behavior that is in accordance with 
what are believed.13

  This study was supported by research conducted, 
the	 test	 results	 showed	 statistically	 significant	
correlation between a low knowledge by choosing 
birth	attendants.	Many	mothers	who	choose	non-
health	workers	as	a	childbirth’shelper	do	not	know	
the risks that will occur for the safety of mother 
and child. In addition, people also do not know 
the sterility of equipment that is in use by TBAs 
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against infection during delivery and postpartum 
mothers and infants. Mother only learned of the 
family and neighbors that gave birth to the TBAs 
are safe and secure, people prefer the convenience 
at the time of delivery with TBAs where before 
and after childbirth TBAs performing rituals such 
as sequence and herbalists care of her until after 
the birth, not only that TBAs also caring baby 
until	the	umbilical	cord	off.14

 2. Attitude:	Attitude	is	a	person’s	reaction	or	response	
to a stimulation or object that is emotional.15 The 
tendency to act or do in social activities with a 
certain feeling in the objects reach a situation or 
conditions in the surrounding environment. In 
addition, it also provides responses attitude that is 
positive or negative to the object or situation.16

  Communities thought by choosing TBAs as birth 
attendants then childbirth more comfortable and 
salvation is guaranteed because it has closed 
response and hard to accept the assumptions of 
others so that mothers are more likely to choose 
non-health	workers	as	childbirth’s	helper.	This	study	
was supported by research Wilson (2010) on factors 
related to birth attendants in the district election 
Cibungbulang Bogor regency, West Java. Statistical 
test	 results	 showed	 that	 no	 significant	 relationship	
between attitudes to the election birth attendants.

  Maternal expected to have a positive response so 
easily accept the assumptions of others. Expected 
for health workers to be able to approach and 
improve communication to invite mother giving 
birth so that all mother giving birth choose 
childbirth helper to health care.17

 3. Revenue:	 Socio-economic	 factors	 are	 still	 one	
of the obstacles people to give birth in health 
professionals (midwives). Communities with low 
or poor economy with low education seek help at 
the TBAs. They think that to give birth in health 
workers have to spend a huge cost, so they were 
reluctant to go to employment to health.18

  Thus people who thought that TBAs is a hero, 
because bearing in cheaper TBAs, TBAs willing 
to be paid in goods (such as chickens or other 
agricultural produce), and payment can be in 
gradually. TBAs provide assistance in the form of 
massage in the mother, bathing the baby until the 
umbilical cord detached, and is seen in traditional 

ceremonies, such as the tradition of salvation 
babies	and	postpartum	mothers	on	day	7	-	40).19

  The level of the economy is one of the factors that 
play a role in health for reasons not have money 
at the time to give birth, people prefer traditional 
treatment	 with	 a	 relatively	 low	 cost.	 For	 high-
income people, regardless of health costs is often 
not a problem, but not the case for people who 
are not able to. Economic status of communities 
affected	 by	 several	 things:	 jobs,	 income	 and	
education.20

  For that delivering mothers are advised to have 
health	insurance	as,	Jamkesda	and	JKN	(National	
Health Insurance) is a government program that 
aims to provide assurance of health insurance for 
all Indonesian people to be able to live healthy, 
productive and prosperous, so that mothers 
prefer delivery by health workers. For health care 
workers in order to make the program Tabulin 
that delivering mothers do not feel expensive if 
childbirth with health workers.

 4. Education: Education is an activity or process 
of learning and develop or enhance certain 
capabilities so that the educational goals that 
can stand on its own. The level of education 
also helped determine easily whether someone 
understands knowledge obtained, in general, 
the	 higher	 the	 education	 the	 higher	 the	 person’s	
knowledge.12

	 	Mother’s	 education	 also	 influence	 the	 selection	
childbirth attendants, considering education can 
affect	 a	 person’s	 intellectual	 power	 in	 deciding	
a case, including attending births.21	 Mother’s	
education	 were	 less	 likely	 to	 cause	 mother’s	
intellectual power is also limited so that its 
behavior	 is	 still	 influenced	 by	 the	 surrounding	
circumstances or behavior of other relatives 
or people they consider more experienced.22 
Mother’s	 education	 here	 considered	 less	 if	 she	
only gained through junior high school diploma 
or other equivalent education to bottom, this study 
covers only 9 years of basic education. Whilst the 
new reproductive education is taught in more 
detail at the high school level and above.

  Educational factors proven that mothers who had 
high school better attainment is above 80% health 
employment.	While	educated	mothers	elementary-
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junior high school or do not choose births 
attended	 by	 non-health	 personnel	 (TBAs).	 That	
the	higher	the	mother’s	education	is	expected	able	
to accept new changes in the health sector which 
leads to improved health so that they can prepare 
themselves in pregnancy and childbirth than 
that	 education	 can	 affect	 a	 person’s	 intellectual	
power in deciding the problem, including the 
determination of the birth attendant23.

 5. Access to health facilities: Based on the results of 
the	study,	that	there	is	no	significant	relationship	
between access to health facilities with the 
selection birth attendant.24 access to health 
facilities or physical access may be a reason to get 
a place in health care delivery and birthing with 
healthcare professional.

  Access to health services related to several things 
including the distance of residence and travel time 
to	health	facilities	as	well	as	socio-economic	status	
and culture.25	Physical	access	can	be	a	reason	to	
get a place in health care delivery and birthing 
with healthcare professional.25Physical	 access	
can be calculated from the travel time, mileage, 
type of transport and health care conditions such 
as type of service, health workers are available 
and hours of service. Location services are not 
starategis	 or	 difficult	 to	 reach	 causing	 the	 lack	
of access of pregnant women who give birth in 
health facilities. Travel time to the health service 
has a relationship with the delivery of health, said 
distance and time that must be taken to get the 
service	delivery	assistance,	ratings	are	categorized	
as “Far” when distance is> 2 km and travel time> 
30	minutes	and	“Close	when	distance	≤	2	km	and	
time	mileage	≤	30	minutes.

  Based on the research results, there is no 
relationship between access to health facilities 
with the selection birth attendants, because the 
villagers	Pelangiran	just	takes	time	approximately	
60 minutes to go to to the health facility. Other 
than	 that,	 besides	 distance	 mom’s	 home	 with	 a	
TBAs’s	home	very	close,	TBAs	also	ready	to	be	
called whenever the delivering mothers in need. 
For that is expected to mothers in order to birthing 
health facility. For health workers in order to stay 
in the village so that the delivering mothers easy 
to give birth to a health facility.

 6. Tradition: The tradition is still held by people in 
rural areas, and less implemented in urban areas. 
Confidence	 in	 the	 mystical,	 magical	 or	 spirit,	
often lead to destructive behavior. Villagers are 
still very strong against ceremonies or rituals. 
Trust as an element of culture is not easy to 
change.	This	 element	 is	 difficult	 to	 be	 accepted	
by society, especially when it comes to ideology 
and	philosophy	of	life.	In	addition	to	the	difficult	
geographical,	kinship	factors	are	also	influential	in	
this regard. Close ties within the scope of its own 
family gives a sense of comfort for a mother to 
be birthing, so that a sense of comfort that appear 
when	when	their	labor.	Confidence	in	the	customs	
and traditions that are passed down has been 
recognized	 by	 society	 also	 affect	 the	 mother’s	
knowledge in terms of maternal and child health.26

  The tradition of prenatal care, childbirth and 
postpartum, is still very important to do. This was 
further compounded by the existence of TBAs are 
still in trust by the community 27

  Based on the results of the study, there was no 
significant	 relationship	 between	 tradition	 and	
election	 birth	 attendants	 with	 value	 (p	 value	 =	
0.579),	because	most	of	the	Pelangiran’svillagers	
prefer the convenience at the time of birthing 
with a TBAs because people learned from family 
traditions for generations, TBAs give ritual form 
of water that is considered to expedite delivery if 
obstructed labor and can reduce pain. In addition, 
TBAs also provide care during delivery such as 
massaging the waist of mother, postpartum care 
until	the	baby’s	umbilical	cord	off.

  For it is expected that the birth mothers to 
not follow the hereditary tradition that could 
endanger the safety of the mother and fetus. For 
health care workers in order to provide counseling 
so	 that	 birth	mothers	 are	 not	 affected	 to	 follow	
the tradition that could threaten the safety of the 
mother and fetus while choosing health workers 
as a helper labor.

CONCLUSIONS

 1. There is a relationship between knowledge, 
attitudes, education and family income with the 
selection	of	village	birth	attendants	in	Pelangiran,	
Inhil District in 2016. 
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 2. There was no relationship between access to 
health facilities and traditional birth attendants 
with	the	election	in	Pelangiran,	Inhil	District	2016
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ABSTRACT

Mass	drug	administration	(MDA)	is	a	strategy	to	reduce	lymphatic	filariasis	(LF)	transmission,	and	finally	
eliminate it. This study aimed to identify community behavior towards MDA and the role of elimination 
officer	 in	MDA	campaign.	This	was	a	descriptive	cross-sectional	study	conducted	 in	Tegaldowo	village,	
Pekalongan	District	(an	endemic	area	of	LF).	Study	subject	consisted	of	100	persons.	LF	was	detected	by	ICT	
filariasis	using	finger	blood.	The	result	most	of	the	subjects	were	female,	who	did	not	go	to	school,	worked	
as	laborer,	and	married.	Prevalence	of	filariasis	was	7.0%.	Most	subjects	had	good	knowledge	toward	MDA	
and received drugs during MDA. Among subjects who received drugs, only 8.6% refused to take the drugs 
due	to	breastfeeding.	Adverse	reaction	was	also	the	case	in	Tegaldowo,	40,0%	subjects	experienced	adverse	
reaction after taking the drugs.	Less	 than	half	cadres	had	good	performance	as	elimination	officers/drug	
distributors.	Most	of	 the	subject	gained	 information	about	MDA	from	health	officers	(34.4%).	However,	
nearly	 half	 (43.0%)	 of	 subjects	 admitted	 they	 did	 not	 receive	 any	 information	 about	MDA.	This	 study	
concluded	the	prevalence	of	filariasis	in Tegaldowo Village has not met WHO target. Factor that may be 
associated with the coverage of mass drug administration was lack of MDA campaign.

Keywords: mass drug administration, elimination officer, adherence, adverse reaction
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INTRODUCTION

Lymphatic	 filariasis	 (LF)	 is	 a	 chronic	 disease	 in	
most	 of	 tropical	 countries.	 It	 caused	by	filarial	worms	
Wucheria brancofti, Brugia malayi and Brugia timori.1,2 
Filariasis rarely caused death in human, but it caused 
permanent disability.3	The	disease	also	affecting	 to	 the	
quality	of	life	due	to	the	loss	of	productivity,	significant	
cost, and social stigma.4 More than 125 million people 
in Indonesia are at risk of LF infection living in 337 

districts, which are endemic of LF.5	 Pekalongan	 is	
an	 endemic	 area	 of	 LF	 in	Central	 Java	 Province.	The	
number	 of	 filariasis	 cases	 in	 Pekalongan	 (2016)	 were	
108 cases, 38 of them were new cases.6 

Lymphatic	 filariasis	 is	 targeted	 for	 elimination	
through	 mass	 drug	 administration	 (MDA).	 A	 micro-
simulation	model	to	determine	the	effect	of	MDA	in	the	
reduction of LF transmission demonstrated a number of 
MDA round is necessary to achieve elimination.7 The 
compliance of community during MDA is needed to 
achieve LF elimination. MDAs were mainly conducted 
by involved community volunteers as elimination 
officer,	 either	 from	 the	 community	 (cadres)	 or	 from	
public	 health	 center	 (health	 officers).	But	 combination	
of	different	groups	of	people	was	 reported	 to	be	more	
effective	to	achieve	high	coverage	of	the	treatment.8,9 

Pekalongan	 District	 has	 been	 conducted	 MDA	
in	 2011-2015.	 However,	 our	 previous	 study	 revealed	
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there was ongoing transmission in the area. Most cases 
were found in Tegaldowo Village.10 This study aimed to 
describe	the	community	behaviour	toward	MDA	filariasis	
in	Tegaldowo	village,	Pekalongam	District,	Central	Java

METHOD

This	 research	 using	 a	 descriptive	 cross-sectional	
study	 design,	 conducted	 in	 June-August	 2017.	 Study	
was	located	in	Tegaldowo	village,	Pekalongan	District,	
which	 is	 an	 endemic	 area	 of	 filariasis.	 This	 study	
involved 100 subjects, selected using consecutive 
sampling, i.e subject that came to the health checkpoint 
during study. Data collected using questionnaire. Study 
variables consisted of characteristic (sex, education level, 
occupation,	marital	 status),	LF	 infection	 (identified	by	
immunochromatografic	tese/ICT),	community	behavior	
toward MDA (knowledge, receive drugs, reason not 
receive	it,	compliance,	reason	for	non-compliance,	time	
of	 taking	 the	drug,	 side	effect,	 action	when	 side	effect	
occurs), and source of information (from who, when, 
where, how many).

RESULTS AND DISCUSSION

Characteristics of subject are shown in Table 1.

Table 1: The characteristic of the subjects

Characteristic n = 100 %

Sex
Male 20 20.0

Female 80 80.0

Education 
Levels

No	School 44 44.0
Elementary School 39 39.0
Junior High School 14 14.0
Senior High School 3 3.0

Occupation

Farmer 1 1.0
Labourer 47 47.0

Non-government	
employee 3 3.0

Entrepreneur 6 6.0
Pedicab	driver 2 2.0
Unemployed 41 41.0

Marital status
Married 82 82.0
Divorce 11 11.0
Single 7 7.0

Filariasis 
status

Positive 7 7.0
Negative 93 93.0

The result showed that most of the subjects were 
female	(80.0%),	do	not	go	to	school	(44.0%),	working	
as	laborer	(47.0%),	and	have	been	married	(82.0%).	The	
study	 also	 revealed	 prevalence	 of	 filariasis	was	 7.0%.	
It shows that Tegaldowo Village was considered as LF 
endemic	area.	The	effectiveness	of	MDA	in	reducing	the	
prevalence of LF in the community is directly related 
to coverage with treatment.11 Therefore, MDA is still 
needed in the area.

Table 2: The community behaviour towards MDA

Variables n %
Knowledge toward MDA (n = 100)

Good 65 65.0
Poor 35 35.0

Receive anti filariasis drugs during MDA (n = 100)
Yes 93 93.0
No 7 7.0

Reason not receive anti filariasis drugs (n = 93)
Currently move to the village 1 14.3

Outside the village during MDA 4 57.1
Others 2 28.6

Compliance (n = 93)
Yes 85 91.4
No 8 8.6

The reason don’t take anti filariasis drugs (n = 8)
Pregnant 2 25.0
Forget 1 12.5

Breast feeding 3 37.5
Feeling healthy 2 25.0

When you take the filariasis drugs? (n = 93)
Before eat 2 2,4
After eat 79 92,9

Before go to bed 4 4,7
Experience side effect (n = 85)

Yes 34 40,0
No 51 60,0

What to do when experiencing side effect
Report	to	elimination	officer 1 2,9

Go to Community Health Center 2 5,9
Take another drug to relief the pain 1 2,9

Ignore	side	effect 30 88,2

Table 2 showed that most subjects had good 
knowledge toward MDA. Only 7.0% subjects admitted 
they	did	not	 receive	anti	filariasis	drugs,	mostly	either	
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because they were out of town during MDA or currently 
moved to the village. Compliance in Tegaldowo village 
was	high	 (91.4%).	This	 result	was	 in	 accordance	with	
previous	study	that	demonstated	effective	coverage	rate	
was	significantly	higher	in	rural	areas	compared	to	the	
urban areas.12 Other study in Srilanka reported similar 
MDA coverage.13 

Among subjects who received drugs in this study, 
8.6% refused to take the drugs. Most of them mentioned 
breastfeeding	as	the	reason	for	not	taking	anti	filariasis	
drugs. This was on the contrary to Weerasooriya et al 
who reported the reason for not comply was because 
they	did	not	receive	the	drugs	(29.4%),13 which was not 
the case in this study. Other study revealed the most 
common reason quoted for not consuming drugs was 
that they simply do not want to, followed by the fear of 
adverse drug reactions.12 

In	 this	 current	 study,	 nearly	 half	 (40.0%)	 of	 them	
experienced	 side	 effect	 after	 taking	 the	 drugs.	 From	
the	 interview,	 subjects	mentioned	nausea,	dizzy,	 fever,	
and others. This results are similar with the a previous 
study	 that	 reported	 dizziness,	 nausea,	 fever,	 and	 other	
symptom such as scrotal or chest pain.14 Surprisingly, 
most of subject of this study decided to ignore their 
side	effect	(88.2%)	and	only	a	few	went	to	public	health	
center to seek treatment or reported the adverse reactions 
to	the	elimination	officer.	Although	the	adverse	event	of	
MDA was not severe, the previous study showed that the 
adverse	event	affected	the	compliance	of	the	community	
toward MDA.15 

Several previous studies mentioned the similar 
factors regarding to compliance during MDA. In total, 
29 of the 36 reviewed studies reported factors associated 
with low compliance, the most common being fear of 
side	 effects,	 lack	 of	 perceived	 need	 for	 the	 drugs	 and	
being away from home when the drugs were delivered 
to relatives. These are similar to those found in a global 
review	 of	 compliance,	 whose	 five	 recommendations	
included tailoring programs to local conditions, 
minimizing	the	impact	of	adverse	events	and	promoting	
the	broader	benefits	of	the	MDA	program.16

Almost all of the subjects took the drugs after eating 
(93.0%). Hal ini menunjukkan mereka tidak minum 
obat di hadapan petugas seperti yang dianjurkan dalam 
program. Hasil ini sesuai dengan penelitian sebelumnya, 
bahwa among those who had consumed the tablets, only 

35 (8.0%) did that in front of the drug distributors. The 
most common reason for not consuming the tablets in 
front of drug distributors was that they had not taken 
food at the time of distribution.12

Table 3: The source of information and role of 
elimination officers towards MDA

Variables n %
The role of elimination officer

Poor 52 52.0
Good 48 48.0

Do you know there is MDA in your village?
Yes 93 93.0
No 7 7.0

Who give information about MDA?
Cadres 21 22.6

Health	officers 32 34.4
None 40 43.0

Where you receive the information about MDA?
Home 3 3.2

Community Health Center 24 25.8
Public	building 26 28.0

Others 40 43.0
How many times subjects receive the information 
of MDA

1 times 31 33.3
2 times 32 34.4
3 times 13 14.0

More than 3 times 7 7.6
Forgot 10 10.7

Table 3 showed the study subjects mentioned less 
than half cadres had good performance as elimination 
officers/drug	 distributors.	 Most	 of	 the	 subject	 gained	
information	 about	 MDA	 from	 health	 officers	 (34.4%)	
during mass counselling such as in posyandu (integrated 
health	service	for	under-five	children).	However,	nearly	
half	 (43.0%)	of	 subjects	admitted	 they	did	not	 receive	
any information about MDA. From those who received 
information, subjects usually got the information from 
public health centre or other public buildings. A previous 
study found	 the	 related	 factors	 to	 the	 non-compliance	
of MDA mostly because of the health worker/drugs 
distributors has not visited their family (75.0%).17 Gosh 
et	al	found	the	reason	of	MDA	non-compliance	was	fear	
of	the	side	effect	of	the	drugs.18
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CONCLUSIONS

Prevalence	 of	 filariasis	 in	 Tegaldowo	Village	 was	
7.0%.	 This	 means	 MDA	 for	 filariasis	 in	 Tegaldowo	
village has not met WHO target. Factor that may be 
associated with the coverage of mass drug administration 
was	lack	of	MDA	campaign,	either	from	health	officers	
or cadres.
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ABSTRACT

Undernutrition still becomes serious health problem in Indonesia. One of strategies in order to replace 
nutritional status to become normal is by giving supplementary feeding. Dates is high energy high iron food 
that now can be easily found in urban area of Indonesia. Macaron is a sweet dessert that is basically made 
from	almond,	eggwhite,	and	sugar.	Children	usually	can	accept	sweet	food	more	easily,	so	modification	of	
macarons	with	dates	and	governance’s	supplementary	feeding	biscuit	biscuit	can	be	good	alternative	food	
that deliver nutrients which are needed to support catch up growth in undernourished children. This research 
was	aimed	to	assess	acceptance	of	modified	macarons	as	alternative	supplementary	food	for	undernourished	
toddler.	This	 is	 true	experimental	study	with	complete	randomized	design.	The	subsitution	of	repeatedly	
0%,	13%,	and	16%	governance’s	supplementary	feeding	biscuit	were	made	in	order	to	increase	nutrition	
value of macarons. The formulas then were tried to 25 toddler to assess acceptability of each formula using 
organoleptic	 test.	The	 result	 then	was	analyzed	using	 friedman	 test.	This	 research	showed	 that	F2	 (16%	
governance’s	supplementary	feeding	biscuit)	has	highest	acceptability	based	on	flavour	variables	(p<0.05).	
Also,	this	formula	contains	8.9	g	protein,	which	is	close	to	protein	value	of	governance’s	supplementary	
feeding	 biscuit.	 It	 can	 be	 concluded	 that	 modifed	 macarons	 with	 16%	 substitution	 of	 governance’s	
supplementary feeding biscuit is a good alternative supplementary food for undernourished toddler
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INTRODUCTION

First thousand days of life is essential window 
period for growth and development of human. As 
another developing countries, Indonesia still have a high 
burden of undernutrition. Gained data from Indonesian 
Basic Health Survey (RISKESDAS) 2013 showed the 
magnitude of undernutrition prevalence was 19.6%, 
consist of 13.9% wasting and 5.7% severe wasting1. 
This problem is happened everywhere, include urban 
area such as Surabaya City. Annual surveys showed that 
there are 282 cases of severe undernourished children in 
Surabaya2.

Infant	 and	younger	children	especially	 in	first	6	and	
18	month	of	life	has	bigger	chance	to	suffer	malnutrition3. 
To bring back the normal nutrition status in malnourished 
children, the typical nutrition intervention is needed. The 
nutritional	requirement	of	malnourished	children	is	differ	
from	non-malnourished	ones.	They	need	higher	energy	and	
essential	 nutrient	 such	 as	 protein	 than	 non-malnourished	
children in order to catch up the growth rate4.

In order to solve undernutrition problem, the 
Indonesian	 government’s	 has	 a	 several	 therapeutic	
nutrition care program for undernourished children, one 
of them is supplementary feeding program in a form of 
biscuit. This program is done by giving 90 packages of 
biscuit that must be consumed by undernourished toddler 
during 90 days. The packages contains of 10 pieces of 
biscuits or equivalent with 120 g of biscuit5. 

The supplementary biscuit is enriched with macro 
and micro nutrient formula that is important to support 
the	 catch-up	growth	 for	 undernourished	 children.	This	
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biscuit	 only	 have	 one	 flavor,	 so	 consuming	 the	 same	
biscuit everyday could lead to boredom.

Naturally,	 human	 genetics	 encourages	 people	 to	
accept more sweetness than bitterness. Dislike for 
bitterness occurs as a protective instinct to avoid toxic 
consumption that usually has a bitter taste. On the 
contrary, the fruits that are the source of human food 
have a tendency that tend to be sweet6. Therefore, sweet 
food tend to be more accepted even by the children with 
strong taste aversion7. Moreover, the development of 
product for children need the involvement of the targeted 
consumer to determine the successfully product6. 

Macaron is a traditional European food origin 
from France. Macaron comes from Italian language 
makarone, maccarone, or maccharone, and in 1950 it 
called Les Origines de la Langue Franciois which mean 
pasta and cheese product. Macaron is made from white 
egg,	 sugar,	 and	 almond	 flour.	 It	 has	 two	 shell	 shapes	
which	have	creamy	filling	in	the	middle8. Macaron have 
a nutty sweet taste. The sweet taste carried by macaron 
might be easily accepted by the children, so formulation 
of the macaron as the nutrient delivery food can be 
potential. However, the substitution of macaron have 
not been published before. In this study, the researchers 
want to assess the acceptance and nutrient value of 
macaron	 substituted	with	 government’s	 supplementary	
feeding biscuit as an alternative therapeutic feeding for 
undernourished children in Surabaya, Indonesia.

METHOD

This is true experimental study design with 
completely	 randomized	design.	The	 three	 formula	was	
developed	in	this	research	with	five	times	of	replication	
for each formula.

The	research	was	done	in	September	to	November.	
The	 development	 of	 formula	 was	 held	 in	 Nutrition	
Laboratory,	 Faculty	 of	 Public	 Health,	 Universitas	
Airlangga, Indonesia.

The main ingredient of macarons was egg white, 
sugar,	 and	 almond	 flour	 as	 a	 standard	 formula.	 In	 the	
developed formula, as much as respectively 13% and 
16%	government’s	supplementary	feeding	biscuit	(MP-
ASI	biscuit)	 to	substitute	 the	almond	flour.	Also,	 there	
was an addition of isolate protein to increase the nutrition 
value. The ingredient of each formula is describe in table 

1.	All	the	formulas	filled	with	butter	cream	filling	made	
from cream and dates. The composition and amount of 
added dates in butter cream were same for all formulas

The	first	step	to	process	the	formula	was	started	by	
refining	MP-ASI	biscuit	and	almond	flour.	The	flour	then	
was mixed with sugar before was strained to smoothen 
the texture of the formula. The next step followed egg 
white stir for 5 minutes. The dry ingredient then was 
added to egg whites batter. The batter was poured onto 
baking sheet with diameter as big as 2.5 cm. The molded 
batter	 then	 was	 baked	 using	 oven	 in	 a	 150⁰C	 for	 20	
minutes. The upper and lower temperature of the oven 
are	 the	 same.	The	macaron	 then	was	filled	with	butter	
cream with added dates. 

The formulas then was tried to 25 pairs of toddlers 
(aged	12-36	months	old)	and	 the	mothers	as	untrained	
panelists in order to assess organoleptic acceptance level 
of each formula including color, aroma, texture, and 
taste. The acceptance level for organoleptic indicators 
was measured using facial expression scale for the 
toddlers interpreted by the mothers. The best formula 
according to organoleptic parameters will be determined 
using	friedman	test	(α	=	0.05).	The	best	formula	based	on	
organoleptic	test	then	would	be	analyzed	with	laboratory	
test for the protein content with khjedal method. This 
research has been approved by Ethical Committee of 
Health	 Research,	 Public	 Health	 Faculty,	 Universitas	
Airlangga.

Table 1: The formulation of developed product

Composition (%)
Formula

F0 F1 F2
Almond	flour 23 9.7 6.4
Sugar 28 28 28
Egg white 16 16 16
Butter 16.3 16.3 16.3
Dates 16.3 16.3 `6.3
MP	ASI	biscuit 0 13 16
Isolate protein 0 1.6 1.6
Total 100 100 100

RESULTS AND DISCUSSIONS

Supplementary feeding biscuit provided by 
Indonesia governance is a nutrition program which is 
given to low income family with severe underweight 
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children. Every children will get 90 packages of biscuit 
for 90 days. The nutrient content of the supplementary 
feeding biscuit can be seen in Table 2.

In order to create the alternative product that have 
the	 close	 nutrient	 value	 to	 product	 for	 goverment’s	
supplementary feeding biscuit, the amount of 13% dan 
16% substitution formula was made. This amount was 
arranged	based	on	previous	pre-eliminary	study	which	
found that minimal 10% of added biscuit didnot interfere 
the formula consistency and the result of the product. 
The addition of 1.6 protein isolate was used to increase 
the protein content of the macaron, because the heating 
process might reduce the protein content of food. 
The amount of added protein isolate was accorded to 
Indonesian	National	Standard	(SNI)	for	supplementary	
feeding product, which is minimal 8 g of protein isolate 
per 100 kcal product9.

Table 2: Nutrient Content per 100 g of 
Supplementary Feeding Biscuit (MP-ASI Biscuit)

Nutrient Conten Unit MP-ASI Biscuit
Total energy Kcal 450

Total fat g 14
Protein g 9

Total carbohydrate g 71
Fiber g 5
Sugar g 13
Zinc mg 2.57

Phospor	 mg 5.36
Vitamin A mcg 266.51
Vitamin D mcg 4.71
Vitamin E mg 5.62
Vitamin K mcg 12.36
Vitamin B1 mg 0.47
Niacin Mg 4.5

The acceptance measurement for this study was use 
hedonic test with likert scale based on facial expression. 
The toddler as well as the mother was given the formulas 
as much as 5 g per formula. The mothers then was asked 
to	 read	 the	 facial	expresion	of	 their	kids	and	filled	 the	
questionnaire10.

Texture: One of crucial sensory parameter for the food 
product testing is texture perception. Even though, the 
factor	that	influence	the	texture	preference	are	still	least	
understood11.	 The	 International	 Standard	 Organization	

defined	texture	as	“all	the	mechanical,	geometrical,	and	
surface attributes of a product perceptible by means of 
mechanical, tactile, and where appropriate, visual, and 
auditory receptor”12.

The	 human	 body	 do	 not	 have	 specific	 receptor	 to	
define	the	texture	of	the	food.	The	texture	preferences	is	
rated when the food is placed in the mouth. The chewing 
process	is	the	most	decisive	process	to	define	someone’s	
texture contentment. The texture preference was also 
driven by the age. Babies and young children tend to 
refuse	the	food	which	are	difficult	to	be	manipulated	in	
the mouth based on their stage of physical development 
and mouth behavior13,	14.

All	the	standard	and	modified	macaron	formula	has	
a little crunchy texture and chewy texture. The center of 
the shell have a cavity that facilitate the chewing process. 
The hedonic test showed that among the formulas, there 
were	 no	 significant	 differences	 in	 texture	 acceptance	
(p>0.05). It indicated that the addition of 13% and 16% 
MP-ASI	biscuit	 in	macaron	batter	did	not	 interfere	the	
batter consistency, and at the end, the macaron texture 
acceptance.

Aroma: A	study	held	by	Monnery-Patris	et	al.	showed	
that	the	food	rejection	in	toddler	might	be	influenced	by	
the olfactory cues15. Another study described that the 
food liking in toddler was driven by the odor liking. This 
food liking correlated to odor liking was found stronger 
in 12 month olds and weaken after the toddler reach 22 
month olds16.

Aroma of the F0 (basic formula) was dominated by 
almond	flour	 and	 vanilla	 smell.	The	modified	 formula	
had sweet biscuit smell hint. The organoleptic and 
friedman	 test	 showed	 that	 there	were	 no	 difference	 in	
aroma acceptance level among three formulas. The 
average score for aroma acceptance were 2 out of 3 
points,	so	the	aroma	of	the	modified	formula	was	quite	
acceptable.

Color: Visual exposure including color, appearance, 
and portion play important roles in stimulating the food 
preference.	It	is	also	influence	the	food	choice,	especially	
in children, so the appearance of the food is important in 
order to introduce the novel food to the children17.

Color is one of visual cues that play important 
role	 in	 the	 food	 acceptance.	Color	might	 affecting	 the	
expectation	of	appetizing	of	 food,	which	could	 lead	 to	
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the food choice. The food color gave a perception of the 
food	flavor18.

This research did not include the addition of the 
food coloring agent in order to keep the objectivity of 
the color acceptance among the formula. The Mates 
(Macaron	 Dates)	 have	 a	 cream-colored	 tone,	 and	 the	
substitution	 of	 the	 MP-ASI	 biscuit	 did	 not	 too	 much	
change	 the	 formula’s	 color.	 Therefore	 the	 statistically	
analysis	 showed	 that	 there	were	 no	 difference	 in	 food	
acceptance based on color variable (p>0.05).

Flavor: Many	 research	 showed	 that	 flavor	 is	 a	 key	
factor	which	driven	the	human’s	food	choice.	Naturally,	
human genetics encourages people to accept more 
sweetness than bitterness. Dislike for bitterness occurs 
as a protective instinct to avoid toxic consumption that 
usually has a bitter taste. On the contrary, the fruits that 
are the source of human food have a tendency that tend 
to be sweet6. Therefore, sweet food tend to be more 
accepted even by the children with strong taste aversion7.

The	flavor	of	the	macaron	were	dominantly	sweet.	
This sweetness level were increased by the addition of 
MP-ASI	biscuit	since	the	biscuit	also	contain	sugar.	The	
children tend to like the sweet food, in this research, the 
highest acceptance was notably found in F2 formula 
(16%	MP	ASI).

The acceptance of the formulas: Based on the 
organoleptic indicators, the most favorable formula 
were	F2	(16%	MP-ASI	biscuit)	 (Fig	1.).	This	 research	
reinforced that the most key factor which driven the 
food acceptance among toddler was the taste variable. 
The	 substitution	 of	 almond	flour	with	MP-ASI	 biscuit	
enhance the acceptance of the macaron.

Figure 1: The acceptance of the formula

The	F2	formula	contain	16%	MP-ASI	biscuit	have	
a better acceptance compared with the other formula. 

It is indicated that the sweeter the food taste, the more 
acceptable the food. Since the texture acceptance did not 
show	the	significant	differences	in	the	acceptance	level,	
the	increase	proportion	of	MP-ASI	biscuit	substitution	in	
the future research is potentially to be done. Otherwise, 
the use of facial expression scale in order to measure the 
acceptance of the toddler toward the formulas might be 
the limitation of this study. Since the toddler have not 
do	 the	 verbal	 communication	 effectively,	 the	mother’s	
perception of the toddler expression could be misleading. 

Nutrient content: Beside the acceptance of the 
food	 product,	 the	 nutrient	 content	 should	 be	 the	 first	
consideration	 in	 developing	 specialized	 formula	 for	
undernourished children. The laboratory test showed 
that the F2 formula contains 8.9 g protein per 100 g 
formula. The number of protein from the laboratory test 
declined compared to the indirect protein equation based 
on Indonesia Food Composition Table (DKBM). Indirect 
equation showed that protein content per 100 g macaron 
should be 18 g. This might due to the cooking process 
of the macarons which used high temperature. The high 
temperature and the length of the cooking time might 
break chemical boundaries of the protein and make the 
protein content decrease19.

The protein content were slightly below the WHO 
recommendation standard for supplementary feeding 
for moderate malnourished children which required 
the protein value as much as 20 g per 1000 Kcal. This 
formula contain 18.7 g protein per 1000 Kcal4. Although 
there were a decrease in protein content in the best 
formula, the protein content of the F2 were closed to 
government’s	MP-ASI	 biscuit	 (8.9	 vs	 9	 g	 per	 100	 g).	
So, it can be conclude that F2 can be a good alternative 
supplementary feeding for undernourished children.

CONCLUSIONS

There	were	a	differences	in	flavor	indicator	among	the	
formula, but not in texture, aroma, and color acceptability. 
The	 most	 acceptable	 formula	 is	 F2	 (16%	 MP-ASI	
biscuit).	The	F2	 formula	 (16%	MP-ASI	biscuit)	 have	 a	
close	 protein	 content	 to	 government’s	 MP-ASI	 biscuit	
(8.9 vs 9 g). Therefore, this value is still below the WHO 
recommendation for moderate undernutrition children.

The	 modification	 of	 macaron	 substituted	 with	
supplementary feeding biscuit can be a potential alternative 
for undernourished children in Indonesia, especially 
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in urban area where the ingredients of macaron can be 
easily found. Further research with higher proportion of 
MP-ASI	biscuit	 can	be	potentially	done	 to	 increase	 the	
nutrient value of snack for undernourished children.
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ABSTRACT

Year	2013,	nutritional	anemia	prevalence	in	Indonesia	pregnant	women	as	37,1%.	Various	efforts	to	handle	
it, obiter improving prenatal care by health personnel, involving families in pregnant women classes and 
midwives	 counseling.	Research	 aims	 to	 know	 the	 difference	 of	 family	 support	 and	 amount	 iron	 tablets	
consumed	between	two	intervention.	Quasi	experiments	were	performed	with	two	groups,	post	test	only.	
Population	of	all	pregnant	women	in	Sukasari	Health	Center	who	have	received	first	prenatal	care	and	30	
iron tablets for a month, regardless of gestational age and anemia status. First group intervention with 30 
pregnant women attended pregnant women class with their families, the second with 30 pregnant women 
received midwife counseling with their families. Data collection one month later, through interview and 
see tablet compliance card. The results, 56,7% pregnant women received high category family support for 
checking pregnancy and 63,3% to consume iron tablets, same as two groups. As 60% pregnant women in 
first	group	consumed	30	iron	tablets,	in	second	group	93,3%.	Mann	Whitney	different	test	of	two	groups	
showed	no	significant	difference	(p>0,05)	family	support	for	prenatal	care	and	consume	iron	tablets,	olso	
based	on	husband	educational	and	occupation.	There’s	significant	differences	(p0,003)	the	number	of	iron	
tablets	consumed.	Counseling	motivate	based	on	individual	conditions	more	effective	to	overcome	the	side	
effects	and	benefits	felt	after	consumed	tablets	and	forgot	factor.	Both	interventions	should	be	implemented	
to all pregnant women at least once involvement the family, so support is stronger and more adherent to 
consume iron tablets.
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INTRODUCTION

As much 528.7 million women worldwide assumed 
anemia,	 as	 32,4	 million	 is	 pregnant	 women	 (15-49	
years) as 11,5 million at south east asia region.1 At 
least half of this anaemia burden is assumed to be due 
to	iron	deficiency.2 Anaemia in pregnancy was a global 
health problem especially in developing countries and 
Indonesia among these.3 The basic health research in 
Indonesia year 2013, showed that the prevalence of 
nutritional anemia in pregnant women in Indonesia 

is still high (37.1%) and requires serious attention.4  
Anemia is one of the risk factors of maternal mortality, 
low birth weight as well as risk factors infections of the 
fetus and mother, abortion, and premature birth.5

Model of ante natal care developed by WHO in 2016 
which is expected to provide care to pregnant women 
in	 a	 focused,	 individualized	manner,	 centered	 on	 each	
contact	 and	 ensure	 each	 contact	 is	 given	 effective	 and	
integrated clinical practice (intervention and tests). More 
over	providing	relevant	and	timely	information,	offering	
psychosocial and emotional support by practitioners 
with good clinical and interpersonal skills worked in 
a well functioning health system. It turned out that the 
evidence shows that perinatal mortality increased if 
only with four ante natal care visits. WHO recommends 
a	minimum	of	eight	contacts,	five	contacts	 in	 the	third	
trimester,	 one	 first	 trimester	 contact,	 and	 two	 second	
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trimester contacts. WHO assumes that each country will 
adjust this new model in its ante natal service package 
and determine what care is given to each contact, who 
and where it is given.5		Pregnant	women	should	be	more	
frequently checked if they have problems, feel any 
signs	of	danger	or	worried.	Pregnant	women	should	get	
complete pregnancy services according to the standard.

As	much	49	%	pregnant	women	worlwide	and	and	45	
% at south east asia region who had anemia is amendable 
to	 iron	 supplementation.	 	Anaemia	 is	defined	as	blood	
haemoglobin concentration < 110 g/L for children and 
pregnant women.1  A pregnant woman is called anemia 
when hemoglobin lower than 110 g/L, in the second 
trimester of pregnancy hemoglobin concentration 
usually decreases about 5 g/L. When anemia is 
accompanied	 by	 an	 indication	 of	 iron	 deficiency	 (low	
ferritin	levels),	is	referred	to	as	iron	deficiency	anemia.	
Low hemoglobin concentration indicates moderate or 
severe anemia which is at risk of preterm labor, maternal 
and	child	mortality,	infectious	diseases.	Iron	deficiency	
anemia	 can	 affect	 growth	 and	 development	 during	 the	
uterus and in the long run. Hemoglobin concentration of 
greater than 130 g /L also can be associated with negative 
pregnancy outcomes such as premature delivery and low 
birth weight.6

Given that it is estimated that at least half of anaemia 
cases	 will	 have	 causes	 other	 than	 iron	 deficiency,	
current	strategies	to	control	anaemia	may	need	to	be	re-
evaluated to ensure that the various factors contributing 
to	anaemia	have	been	identified	and	addressed	properly	
in an integrated manner. In malariaendemic regions, 
malaria control can reduce anaemia and severe anaemia 
by over a quarter and by 60%, respectively. There is also 
an increased need for improved water and sanitation and 
deworming	 in	populations	affected	by	hookworms	and	
schistosomiasis;	these	populations	typically	live	in	rural	
tropical regions with poor sanitation facilities, especially 
in areas of Asia and Africa.1

Iron	deficiency	anaemia	should	ideally	be	addressed	
through	 dietary	 diversification	 and	 improved	 access	
to foods that have high levels of bioavailable iron, 
including animal products. Daily or intermittent iron 
supplementation, alone or together with folic acid and 
other	micronutrients,	 can	be	used	 for	 high-risk	groups	
(children, pregnant women and women of reproductive 
age), to improve iron intakes. However, supplementation 
programmes need to address challenges that have 

limited	 their	 effectiveness,	 such	 as	 poor	 attendance	 at	
antenatal	clinics,	insufficient	doses	for	supplementation,	
or	 insufficient	 emphasis	 on	 behavioural	 aspects	 of	
using supplements on a regular basis. Other foodbased 
approaches,	 such	 as	 fortification	 of	 staple	 foods	 and	
condiments, can also be used to improve iron intake in the 
general	population	.	Fortification	of	wheat	flour	with	iron	
and other vitamins and minerals is currently mandated in 
80 countries but the extent of coverage varies.1  During 
pregnancy, women need to consume iron supplements 
to make sure they have enough iron to prevent iron 
deficiency.	Therefore,	in	most	low-	and	middle-income	
countries, iron supplements are widely used by pregnant 
women	 to	 prevent	 and	 improve	 iron	 deficiency	 and	
anemia during pregnancy. If supplementation starts after 
the	first	trimester	of	pregnancy	will	not	help	prevent	birth	
defects. Gastrointestinal distress is a common experience 
of women who consume large amounts of additional 
iron, especially on an empty stomach. So gastrointestinal 
effects	are	considered	an	important	side	effect	for	base	
the intake level in large quantities. The use of high doses 
of iron supplements is related to constipation and other 
gastrointestinal	effects,	including	nausea,	vomiting	and	
diarrhea, with frequency and severity depending on the 
amount of iron released in the stomach.6

In Indoneia iron tablets can be obtained free of 
charge at public health center, village health post,  
integrated service post and purchased in pharmacies. 
Iron tablets must be taken for 90 consecutive days 
without interruption during pregnancy.7 Compliance of 
iron tablet consumption is the behavior in consuming 
iron tablets according to the rules both in amount 
consumed and how to consume properly. The supply of 
iron (Fe) tablet of 90 for each pregnant mother became 
the primary strategy to reduce the prevalence of anemia 
since the 1980s. The provision of iron tablets is not yet 
effective	because	of	the	lack	of	coverage	of	iron	tablets	
as well as low maternal compliance in consuming 
iron tablets. Compliance one important factor that 
determines the success of giving full iron tablets, next 
contributes to the success of prevention and treatment of 
anemia in pregnancy. The results showed that majority 
of participants had a low compliance of iron tablet 
consumption as 33.7%.8  Iron supplementation coverage 
was 88.77%, however, the prevalence of anemia was 
high (21.88%).9 Routine daily iron supplementation 
during	pregnancy	 resulted	 in	a	significant	 reduction	of	
20% in incidence of low birthweight in the intervention 
group compared with control.10 
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Adherence to consumption of iron tablets is still 
very low, which is largely due to low knowledge of iron 
tablets, have negative attitude so that poor practices thus 
requiring health education.11  Another study indicated 
the lack of knowledge regarding iron rich foods and the 
importance of iron supplementation during pregnancy. 
Educating antenatal women about importance of 
consumption of  iron tablets and implementing this into 
practice will help for prevention of anaemia.12	 Efforts	
to remind mothers to consume iron tablets among 
others done with mobil phone.8	Another	effort	is	health	
education through maternal classes and counseling by 
the midwife, this has become a recommended activity 
carried out at the public health center by the Indonesian 
health	ministry.	 	Pregnant	women	need	more	attention	
from their spouse or family.13

More of pregnant women did not get support from 
their family/husband to consume iron tablets. The type 
of social support can be in the form of emotional support, 
instrumental support, information support and appraisal 
support. Social support is the feedback provided through 
contact with the same and valued colleagues. Forms of 
the	 emotional	 support	 are	 influence,	 self-esteem,	 and	
attention;	 the	 instrumental	 supports	 are	 manpower,	
money,	time;		the	information	supports	are	suggestions	
and	 information;	 the	 appraisal	 supports	 are	 input	 and	
affirmation.14

During	 pregnancy	 the	 mother	 needs	 significant	
support from the husband, should be prepared to give 
extra attention during pregnant, should remind and 
motivate the wife to consume nutrients. The role and 
support of husbands in the improvement of family health 
includes	 efforts	 to	 raise	 attention	 to	 health	 problems	
and is the greatest challenge aimed at helping families 
learn how to be healthy.15 Suggested the need to conduct 
education and training to build the knowledge and 
experience of pregnant women about the nutritional 
status and health behavior was good with involving 
the active participation of health workers, community, 
family, mother and husband.16	Pregnant	mother	class	and	
midwife	 counseling	give	 influence	 to	 pregnant	mother	
and his family. Families are expected to participate in 
such	efforts	at	least	once.

Based on the above description, the researcher 
examines	 how	 the	 difference	 of	 family	 support	 for	
pregnant women to check pregnancy and consumed 
iron tablets and the amount of iron tablets consumed by 

pregnant mother after pregnant women and their family 
follow	pregnant	mother	class	and	midwife	counseling?

METHOD

The research design is quasi experiment post test 
only with primary data source from pregnant mother. 
The population were all pregnant women in Sukasari 
community	 health	 center	 who	 have	 received	 first	
prenatal care and 30 iron tablets for a month, regardless 
of gestational age and anemia status. Sampling in this 
research using non probability sampling that is by 
purposive sampling. The number of samples is 30 
pregnant women for pregnant class group and 30 for 
midwife counseling group.

There are two groups of intervention, the group 
that joined the pregnant mother's class and the group of 
pregnant women join the midwife counseling. In each 
group include family on one of its activities. Appropriate 
research design data collection is done a month after 
pregnant mother and midwife counseling, that is the 
time of pregnancy checked. Univariate analysis includes 
frequency distribution, test result of normality of 
distribution to all group of data obtained that data not 
normally distributed, then bivariate test to to test the 
difference	using	non	parametric	statistic. 

Pregnant	 women	 class	 is	 a	 group	 studying	 with	
maximum participants 10 people. In this class, 
they’re	 will	 learn	 together,	 discuss	 and	 exchange	
experiences about maternal child health thoroughly and 
systematically and can be carried out on a scheduled and 
ongoing basis. 19	Pregnant	women	class	is	facilitated	by	
midwives / health workers by using the pregnant women 
class	package	includes	maternal	child	health	books,	flip	
charts, pregnancy class guidelines, pregnant women 
facilitator's handbook and pregnant women's gymnastics 
book. The pregnant women class must be attended at 
least four meetings, preferably one meeting with husband 
or family.   Pregnant	 women	 class	 participants	 should	
be 20 to 32 weeks of pregnancy, because at this strong 
condition,	 not	 afraid	 abortion	 occurs,	 effective	 to	 do	
gymnastics pregnant. The husband / family participates 
at least one meeting, they can follow important material, 
such as childbirth preparation or other materials.

Counseling during prenatal care includes about 
pregnancy care, prevention of congenital abnormalities, 
early initiation of breastfeeding, puerperium care, 
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newborn care, exclusive breastfeeding, family planning, 
immunization	 in	 infants;	 given	 in	 stages	 at	 each	 visit.	
Counseling	 is	 a	 two-way	 communication	 process,	
involving both the giver and the recipient of the message, 
occurs	verbally	and	non-verbally,	process	to	help	others	
to be able to make choices and solve their own problems. 
Interpersonal communication skills of health workers 
affect	the	changing	behavior	of	clients.	Counseling	steps	
are	G	-	A	-	T	-	H	-	E	–	R	stand	for	Great,	Respectully,	
Asses needs, Tell information, Help choose, Explain and 
demonstrate, Refer or return visit.

RESULTS AND DISCUSSIONS

Implementation of pregnant women class is done by 
involving families aimed at improve compliance of iron 
tablet consumption during pregnancy. Observation using 
a checklist of pregnant women class activities shows 
all the steps taken. Implementation of the midwife 
counseling is done by involving the family in at improve 
compliance of iron tablet consumption during pregnancy. 
Observation by using a checklist of pregnant midwife 
counseling activities indicates all the steps taken.

The following table about support family to pregnant 
women	to	check	pregnancy	post-	pregnant	women	class	
and midwife counseling. Just a number of 56.70% of 
pregnant women get family support for pregnancy check 
in the high category, the percentage of the category is the 
same in two groups.

Table 1: The support family to pregnant women to 
check pregnancy post- pregnant women class  and 

midwife counseling (n = 30 each group)

Statistical 
measures

Support family to check pregnancy
Group 1* Group 2* Total

Mean 38,73 41,17 39,95
Median 40,00 42,50 40,00
Minimal 21,00 35,00 21,00

Maksimal 45,00 45,00 45,00
Shafiro	Wilk	

Test 0,000 0,000 0,007

Low Category 13,00
(43,30%)

13,00
(43,30%)

26,00
(43,30%)

High 
Category

17,00
(56,70%)

17,00
(56,70%)

34,00
(56,70%)

*	Group	1	=	pregnant	women	class
**	Group	2	=	midwives	counseling	group

The results above have not shown the success of 
pregnant women classes and midwife counseling to 
increase support from most families. It is hoped that 
the support of the whole family to pregnant women to 
check their pregnancy, the support is expected after the 
family get information about pregnancy care through its 
participation in pregnant women class and counseling. 
This expectation appears refer to the results of research 
that	 there	 is	 influence	 of	 pregnant	 class	 to	 pregnancy	
care	 significantly.	 Through	 the	 pregnant	 women	 class	
is	expected	to	do	maternal	care	well	for	the	realization	
of optimal maternal and infant health. The optimal of 
family support through interventions needs further 
study, possibly because their participation only once or 
perhaps the implementation of intervention has not been 
optimal. It is worth reviewing even further research for 
how to increase family support for pregnant women to 
check their pregnancies.

Table 2: The support family to pregnant women to 
consume iron tablets post- pregnant women class 

and midwife counseling (n = 30 each group)

Statistical 
measures

Support family to consume iron tablets
Group 1 Group 2 Total

Mean 25,13 26,97 26,05
Median 25,00 27,00 25,00
Minimal 15,00 23,00 15,00

Maksimal 30,00 30,00 30,00
Shafiro	

Wilk Test 0,055 0,000 0,000

Low 
Category

11,00
(36,70%)

11,00
(36,70%)

22,00
(36,70%)

High 
Category 

19,00
(63,30 %)

19,00
(63,30 %)

38,00
(63,30 %)

Just a number of 63.30% of pregnant women 
received family support to consume iron tablets in the 
high category, the percentage of the category is the same 
in two groups. Intervention was not encouraging all or 
most families to provide support to pregnant women to 
consume iron tablets. Intervention is based on research 
that	there	is	a	significant	relationship	between	the	support	
of family with the level of compliance pregnant women 
consume iron tablets. 	Efforts	to	increase	family	support	
are expected to improve maternal compliance of taking 
iron tablets so that the coverage of iron tablets increases 
and anemia of pregnant women is decreased. The lack 
of optimal family support through interventions needs 
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further study, possibly because of their participation only 
once or perhaps the implementation of the intervention 
has	 not	 been	 optimal.	 Need	 to	 examine	 even	 further	
research for how to increase family support to pregnant 
women to consume iron tablets. The following table 
about the amount of iron tablets consumed.

Table 3: The amount of iron tablets consumed by 
pregnant women post pregnant women class and 

midwife counseling (n = 30 each group)

Statistical 
measures Group 1 Group 2 Total

Mean 28,87 29,83 29,35
Median 30 30 30
Minimal 21 27 27

Maksimal 30 30 30
Consumed 30 

iron tablets 
18

(60 %)
28

(93,3 %)
46

(76,67 %)
Shafiro	Wilk	Test 0,000 0,000 0,000

Percentage	 of	 pregnant	women	who	 consumed	30	
iron tablets for a month, more in the midwife counseling 
group (93.30%) than in the pregnant women class group 
(60%). Counseling can encourage almost pregnant 
women to consume iron tablets daily for a month 
(indicating high compliance). Counseling is individual 
communication, while the class of pregnant women is 
group communication. Individual communication is more 
intense on individual issues than the class of pregnant 
women. However in some cases the pregnant women 
class have the advantage of exchanging experience in 
solving problems between pregnant women.

Use	 different	 test	 U	 Mann	 Whitney,	 there’s	 no	
significant	 difference	 between	 pregnant	 women	 class	
group and midwife counseling group in family support 
to check pregnancy (p 0,080) and support to consume 
iron	tablets	(p	0.077).	Another	result	there’s	significant	
differences	(p	0.003)	between	two	groups	in	the	amount	
of iron tablets consumed by pregnant women. Based 
on	husband’s	education,	 there’s	no	significant	different	
family	 support	 for	 pregnancy	 check	 (p	 0,143)	 and	 no	
significant	 different	 family	 support	 to	 consume	 iron	
tablet	(p	0,888).	Based	on	husband’s	occupation,	there’s	
no	 significant	 different	 family	 support	 for	 pregnancy	
check	 (p	 0,357)	 and	 no	 significant	 different	 family	
support to consume iron tablet (p 0,977).

The	results	showed	no	significant	difference	between	
pregnant women class and midwife counseling group in 
family support to pregnant mother to check pregnancy 
and support to consume iron tablet. Mother and her 
family get information and exchange information about 
pregnancy, childbirth, childbirth and newborn care on 
pregnant women class. The class of pregnant women 
should be attended by at least four meetings, preferably 
at least one meeting attended with husband or family.  
Social support is still needed and must be pursued through 
other	 efforts	 to	 be	 suggestions	 for	 further	 researchers	
and	a	challenge	for	health	workers	 in	 the	field.	This	 is	
in line with other research that suggests strategies such 
as social support from families, stronger community‐
based counseling, and increased health care provider and 
community awareness of preeclampsia are critical for 
women	 to	 understand	 the	 benefits	 of	 supplementation	
and resolve confusion caused by current descriptors 
used for anemia and hypertension.17

The results that have not been optimal are likely due 
to the lack of optimal implementation of activities by 
the	 officers,	 although	 in	 this	 study	 observation	 sheets	
have been used to monitor the implementation of classes 
for pregnant women and counseling by midwives and 
the	results	are	good.	Pregnant	women	class	material	 is	
pursued in accordance pregnant women class guidelines 
that contain pregnancy care, childbirth, postnatal care, 
newborn care, mythos, sexually transmitted diseases 
and	 birth	 certificates.	 But	 do	 not	 rule	 out	 any	 other	
material according to the needs of pregnant women 
who become participants. The material or message 
that will be delivered to the target class of pregnant 
women and midwife counseling should be tailored to 
the health needs of individuals, families, communities 
so	that	the	material	can	be	perceived	directly	benefited.	
To facilitate understanding and attract the attention of 
the target material should be delivered using a language 
that is easily understood by the target. To facilitate 
understanding and attract the attention of the target 
material should be delivered using a language that is 
easily understood by the target.

The possibility of not optimal implementation by 
officers	can	be	explained	by	the	results	of	other	studies	
of health care providers. The result showed most of 
the	 health	 care	 providers	were	 able	 to	 recognize	 three	
signs of anaemia, taken to test for anaemia or the 
underlying causes almost everyone measuring of the 
haemoglobin concentration, almost half measuring 
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the serum ferritin and fraction stool tests for parasites. 
Almost everyone mentioned the lack of laboratories, the 
lack of education materials as the barrier to diagnosing 
anaemia and controlling parasites. There are gaps in the 
clinical records in the health centres. Recommended 
to strengthen the counselling capacities on a healthy 
providers, prevention and treatment of anaemia, and 
use of growth charts. More other develop and include 
indicators of activities on the education.18  

This	research	then	shows	the	results,	as	a	significant	
difference	 between	 pregnant	 women	 class	 and	 midwife	
counseling groups in the amount of iron tablets consumed 
by	pregnant	women.	This	difference	is	thought	to	be	due	
to more instantiated knowledge changes in the midwife 
counseling group. Consumption of iron tablets as 30 
tablets in the counseling group showed that compliance of 
post-counseling	 iron	 tablet	 consumption	was	higher	 than	
adherence in pregnant women class. Good counseling is 
necessary encourage mothers to abide by consuming iron 
tablets, olso encourage mothers to adhere consumption of 
iron tablets. The advice from the midwife to consume iron 
tablets as well as the information submitted by the midwife 
that	the	tablet	will	be	beneficial	to	the	mother’s	health.

Other studies showed many factors related to 
pregnant women compliance iron tablets, such as 
religion, level of education of women and their husbands 
and	socioeconomic	status	were	found	to	be	significantly	
associated with the prevalence of anemia in pregnancy. 
Low socioeconomic class, illiteracy, Hindu religion 
were	 significantly	 associated	 with	 high	 prevalence	
of anemia during pregnancy in Indian women.19 
Residence, educational status, iron supplementation 
during pregnancy, and meal frequency per day were 
statistically associated with anemia among the pregnant 
women. Awareness creation and nutrition education 
on the importance of taking iron supplementation and 
nutritional counseling on consumption of extra meal and 
iron-rich	 foods	 during	pregnancy	 are	 recommended	 to	
prevent anemia in the pregnant women.20 

Another advantage if pregnant women was not 
anemia, other studies have been found diagnosis and 
treatment of physiologic factors, especially anaemia, 
would reduce the risk of postpartum depression.21 
Involvement of husbands and other family members 
during pregnancy and birth should also be encouraged 
and	 re-inforced	 by	 health	 promotion	 programmes.	
Community and religious leaders should be engaged to 
support key messages.22 

The message and clear directions from the health 
workers on mothers indicating a good awareness 
from mothers. However, mothers did not know the 
need to consume iron tablets on a continuous basis 
and start taking them early in pregnancy. Monitoring 
and	 counseling	 provided	 by	 community	 officials	 (in	
Indonesia is a cadre) is concidered one of the key 
successes of this program.  Through counseling there 
is	 a	 two-way	 communication,	 midwives	 are	 expected	
to counsel properly so as to encourage changes in the 
behavior of message recipients, including maternal 
compliance in consuming iron tablets can be achieved.

Another thing to consider in tackling anemia in 
pregnant women is to intervene to teenage girls long 
before they get pregnant. Several studies have found low 
knowledge about anemia and foods that should be eaten 
to prevent anemia, a neutral and even negative attitude 
towards preventing anemia. This data directs the need 
for health education for young women about prevention 
of anemia through various methods and on various 
occasions.23,24,25 It is necessary to advocate for policy 
makers in the health department and at the public health 
center to develop more intensive reproductive health 
activities for girls in school. This health education will be 
an investment for the creation of pregnant women who 
do	not	suffer	from	anemia	in	the	next	decade.	Prevention	
and	improvement	efforts	must	begin	to	be	intensified	and	
not only dwell on controlling problems now.

CONCLUSIONS

The	research	conclusion	 is	no	difference	 in	 family	
support for pregnant women to checking pregnancy and 
consumed	 iron	 tablets,	 but	 	 is	 a	 significant	 difference	
in the number of iron tablets consumed after pregnant 
women classes and midwife counseling. Recommended 
that pregnant women classes and midwife counseling 
be implemented to all pregnant women, at least one 
time involvement the family, if possible more often so 
the support is stronger. Further research is suggested 
to develop a model of pregnant women class that can 
encourage pregnant women to consuming iron tablets 
completely, by paying attention to packaging material 
according to the conditions and needs of the audience.
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ABSTRACT

Cervical	cancer	affects	many	women	and	deadly	after	breast	cancer.	The	mortality	rate	is	high,	70%	patients	come	
in advanced stage, one reason is early detection low coverage including VIA test. Research aims determined 
effective	interventions	to	improve	women	intentions	perform	VIA	test.	Mixed	methods	explorative	sequential	
conducted,	first	qualitative	explorations	to	know	factors	related	VIA	test	intention	as	basis	message	formulation.	
Next,	quasi	experimental	two	groups	pre-post	tests.	The	population	is	women	30-50	years,	purposive	sampling	
determined 30 women each group. Indepth interviews conducted eight informants, suggest IEC individuals 
through	home	visits	with	counseling	supporting	leaflets	and	IEC	Groups	through	group	discussions	supporting	
video	and	stick	posters	in	strategic	places.	The	messages	are	VIA	test	definition,	procedure	with	emphasis	isn’t	
painful, short times, quickly known results, fees and place services. who should tested, family supports. The 
results similar between group, 100% women in the weak intentions categories before intervention and switch 
to	strong	 intentions	categories	after	 intervention.	T	 test	 result	 showed	significant	difference	of	 intention	 (p	
0,000)	before	and	after	intervention	in	both	groups	and	there‘s	no	significant	difference	in	intention	change	(p	
0,859) between two groups. The IEC individual as good as IEC Group method, the combination of techniques 
and	media	can	 improve	 the	expected	changes.	No	significant	different	 (p>0,05)	 intention	change	based	on	
education, occupation, married age, number of children. Interventions expected to continue so that stronger 
intention become to real behavior and expanded to other areas.
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INTRODUCTION

Cervical cancer is the second most common type 
of cancer in women worldwide. Almost 80% of cases 
occur in developing countries,1 the prevalence of cancer 
in	 Indonesia	 1.4	 per	 1000	population.2 Chronic human 
papilloma	virus	(HPVs)	infection	is	strongly	associated	
with the development of cervical cancer. The screening 
for	HPVs	 in	 the	general	population	 is	urgently	needed	
as a means of early detection of cervical cancer. In 
developed countries, incidence and mortality rates have 
decreased, which attributed largely to early detection. 
With screening and early detection, the progression of 

precancerous cervical lesions can be completely avoided 
in most cases. In early stages, the cancer cerviks is highly 
treatable.1 

Visual inspection of the cervix with acetic acid 
(VIA) is very sensitive for ectocervical lesions. The 
advantages of the VIA method are low cost, ease of use 
(can by paramedical), high sensitivity and immediate 
results. Its main limitation is a high rate of false‐positive 
results, which may lead to over treatment if a “see and 
treat” policy is applied.3 Screening for precancerous 
and cancerous cervical lesions using VIA is a simple, 
low-cost,	and	efficient	alternative	to	cytologic	testing	in	
low-resource	 areas.4	 The	 VIA	 benefit	 would	 facilitate	
development of screening, diagnosis, treatment of 
cervical neoplasia and improve awareness of cervical 
cancer prevention.5

Early detection of cervical cancer needs a mechanism 
to	establish	and	strengthen	the	multi-sectoral	response	in	
general for the prevention and control of cervical cancer 
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and increasing awareness of the community towards 
cervical cancer screening and strengthening the health 
system in particular.6 

Using	planned	behavior	theory,	try	to	find	out	which	
mothers are at what level in the planning stage of carrying 
out	VIA	 tests.	How	far	 is	 the	mother’s	 intention	 to	do	
VIA test and the factors associated with the problem. 
The results used as basis formulating messages and 
methods. The planned behavior theory that essentially 
behavioral beliefs as produce likes or dislikes, normative 
beliefs that generate awareness of the pressure of the 
social environment or subjective norms, control beliefs 
as beliefs about the existence of factors that can support 
or hinder the behavior and awareness of the strength of 
these factors.7

The underlying problem is the low coverage of VIA 
tests,	the	research	problem	is	what	is	the	more	effective	
communication	 intervention	 to	 improve	 women’s	
intentions of performing VIA tests. While the purpose 
of	 the	 study	 to	 determine	 the	 effective	 intervention	 in	
improving the intention of women performing VIA tests.

METHOD

Mixed methods research design8 is qualitative in 
order an assessment women intention to VIA test which 
will base the intervention formulation, and quantitative 
with	experimental	quasi	 two	group	pre-posttest	design	
to	 see	 effectiveness	 of	 each	 intervention.	 The	 study	
conducted	in	Puter	Bandung	City	on	April	-	June	2017.

Qualitative	data	collection	with	 in-depth	 interview	
to three informants had VIA test, three informants 
hadn’t	VIA	test,	one	cadre,	one	midwife	holded	VIA	test	
program. Interviews conducted at public health center 
and informant house. Analysis by arranging transcripts, 
reading the whole to build a general sense of information 
and	 reflect	 the	 overall	 meaning,	 detailed	 analysis	 by	
coding data, describing categories, themes, interpreting. 

The population for quantitative method are women 
of	 childbearing	 age	 (30-50	 years),	 with	 samples	 as	
formula 30 people each groups selected purposive 
sampling.	 The’re	 intervention	 group	 (Group	 1)	 and	
comparison	group	(Group	2)	that	received	different	IEC	
intervention. 

The	 intervention	 group	 filled	 pre	 test,	 after	 that	
done	 intervention	 1,	 one	 week	 later	 filled	 post	 test.	

The	 comparison	 group	 filled	 pre	 test,	 then	 conducted	
intervention	2,	one	week	 later	filled	out	post	 test.	Pre-
post test developed in structured interview arranged by 
innovation	diffusion	theory.

RESULTS AND DISCUSSIONS

Qualitative Research Results: All informants more 
know pap smear than VIA test. Unclear information 
about who at risk, procedures, VIA test cost, place of 
services, not yet known sure VIA test at local health 
center.	Need	 clear	 information	 about	VIA	 test.	 Rarely	
got health information from health workers directly. 
Direct education and counseling with the media became 
the choice in obtaining health information.

Informants	 who	 hadn’t	VIA	 test,	 they	want	 to	 do	
VIA	 test	 but	 didn’t	 know	where,	 not	 known	VIA	 test.	
The husband support to do VIA test not yet maximal, 
they	hadn’t	expose	clearly	about	VIA	test	so	they	submit	
decisions to the wife. Informants had VIA test, stated the 
VIA	test	isn’t	frightening	as	it	was	heard	before,	doesn’t	
take long and fast results. The husband in favor of the 
decision to do the VIA test could be because the wife 
explained so the husband understand and support. The 
findings	 indicate	 that	 the	 behavior	 control	 arises	 from	
herself, the informant feels the importance of VIA test 
because it will be known how the health condition. Free 
cost is also the reason for the informant to perform tests, 
as well as friend invitation to perform the test.

All informants know cervical cancer that attacks the 
dangerous uterus, can be contagious. In part informants 
didn’t	 know	 the	 risks	 and	 vulnerabilities	 of	 cervical	
cancer.	All	 informants	 know	 the	 benefits	 VIA	 test	 to	
knowing the health condition as early as possible, if 
necessary the treatment can be done as soon as possible. 
Direct education and counseling with the media became 
the community's choice in obtaining health information.

Development of Intervention: Based on above analysis, 
interventions developed with the individual and group 
IEC. Individual IEC through home visit with counseling 
method	and	supporting	with	media	leaflets.	Group	IEC	
through group discussion method, supporting video and 
stick posters in strategic places. The messages are VIA 
test	 definition,	 procedure	 with	 emphasis	 isn’t	 painful,	
short times, quickly known results, fees and place 
services. who should tested, family supports.
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Quantitative Research Results

Table 1: VIA Test Intentions Before and After 
Interventions

Intervention Mean Median p 
value

Intention 
Category**

Weak Strong
Indiv. IEC

Before 44,97 45,61 0,518 77% 23%
After 77,89 78,07 0,167 0 100%

Group IEC
Before 43,04 42,54 0,485 90% 10%
After 76,26 76,32 0,440 0 100%
*	Shafiro	wilk	test	
** Categories use cut of point 50 as the ideal average 

That increased 32.92 score of intention after 
individual	IEC	olso	rose	by	24.22	after	group	IEC,	with	
cut	of	point	50,	there’s	100%	women	in	weak	category	
before intervention switch to strong category after 
intervention, the same in both groups.

Table 2: Different Test of Intention Between Two 
Groups

Variables Type of 
intervention Mean t p 

value
Intention 
Before

Individual IEC 44,97
1,415 0,163

Group IEC 43,04
Intention 

After
Individual IEC 77,89

1,769 0,083
Group IEC 76,26

Change of 
intention

Individual IEC 32,92
-0,172 0,859

Group IEC 33,21
Note:	Intention	different	individual	IEC	before	and	after	
p 0,000
Intention	different	Group	IEC	before	and	after	p	0,000

The’re	significant	differences	(p	0,000)	of	VIA	test	
intentions before and after intervention in two groups. 
There’s	 no	 significant	 difference	 (p	 0,163)	 intentions	
between	two	groups	at	baseline,	no	significant	difference	
(p	0.083)	intention	after	intervention	olso	no	significant	
difference	 (p	 0.859)	 intention	 change	 between	 two	
groups. Intention is the closest step to the occurrence 
of	real	behavior,	which	first	arises	knowledge,	attitudes	
related to the expected behavior appear. The occurrence 
of intention changes is an indication that IEC, which is 

carried out individually or in groups, can be used as an 
alternative method to encourage mothers to do VIA test.

Previous	 studies	 rabout	 VIA	 test	 showed	 81.8	 %	
lacking knowledge related to HVVs and cervical cancer 
including its nature, types, symptoms, transition mode, 
diagnosis, vaccination and possible complications. 
HPVs	 education	 program	appropriate	 for	 different	 age	
groups and cultures represented an essential demand to 
upgrade	women`s	knowledge	and	attitude	towards	HPV.	
Stressing nursing role in early detection of cervical 
cancer	is	a	must	in	the	gynecological	outpatient’s	clinics.9

Another study showed a high percent of women 
knew that it is appropriate for all women to get cervical 
cancer screening, but only a small proportion of women 
actually got screening. There may be an opportunity 
to design educational materials for this population that 
will not only encourage participation in cervical cancer 
screening but also remediate misconceptions.10 This 
research tries to answer these suggestions where two 
approaches are developed, as individuals and groups 
with	different	media.	Apparently	both	showed	a	change	
in intent to conduct a VIA test.

The increase in respondent's intentions was 
due to repeated intervention by home visits after 
the	 intervention,	 there’s	 intended	 to	 strengthen	 the	
knowledge and understanding of respondents to the 
message delivered. Continual intervention is needed 
to make that intention more strong and become a real 
behavior.	Rogers	defines	the	diffusion	of	innovation	as	
a process of disseminating the uptake of new ideas or 
things in an attempt to transform a society that occurs 
continuously from one place to another place, from 
time	to	time,	from	one	field	to	another	fields	to	a	group	
of members of the social system. The main goal of 
innovation	diffusion	is	the	adoption	of	an	innovation	by	
society and other social milieu.7

The	 diffusion	 stage	 of	 innovation	 consists	 of	
five	 stages	 as	 knowledge,	 persuasion,	 decision,	
implementationand	 confirmation.	 If	 the	 stages	 of	 the	
innovation	 diffusion	 theory	 are	 well	 passed	 by	 the	
women, she will perform the VIA test periodically. 
Individuals are convinced that this VIA test is very 
important and useful for the women health. When 
the individual has a very strong intention, in the near 
future he will perform the behavior. Conversely, when 
the individual has weak intentions takes a long time to 
behavior individual behaves.7
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The	 both	 interventions	 are	 equally	 effective	 in	
increasing intentions, the interventions provided 
are highly capable of increasing the intentions of all 
women. The research results can be the basis for public 
health center in providing health information to the 
community.	With	frequent	direct	counseling,	it’s	hoped	
that the women will be more aware with health and will 
automatically improve the community health status. In 
terms	of	efficiency,	both	time,	energy,	material,	the	group	
IEC	most	efficient	intervention.	The	Group	IEC	only	do	
one time, whereas Individual IEC must do more times 
to make home visits. Respondents' houses are scattered 
throughout	the	area	so	it	takes	a	lot	of	time	and	effort.

In	making	efforts	 to	 increase	 the	coverage	of	VIA	
test needs to pay attention to the factors related to the 
practice of the mother carrying out the VIA test. Below 
this	results	of	this	study	are	test	different	of	changes	in	
intention based on the characteristics of respondents. 

The test showed characteristics of respondents in 
both groups are equal (chi square test p> 0.05) includes 
mother's age (p 0,267), education (p 0,567), occupation 
(p	0,458),	marriage	 age	 (p	0,513),	 number	of	 children	
(p=1).	Different	test	results	in	VIA	test	intention	change	
based	on	 respondent’s	characteristic	 is	no	significantly	
differences	 (p>0,05).	 It’s	 interpreted,	 no	 contribution	
characteristic of respondent to increase of intention.

Table 3: Different of Intention Change Based on 
Respondent’s Characteristic

No. Characteritic p value Type of Test
1. Mother’s	age 0,449 Independent T test
2. Education 0,542 Independent T test
3. Work 0,858 One Way Anova test
4. Age married 0,617 One Way Anova test

5. Children 
Number 0,929 One Way Anova test

The previous study showed the experiences include 
developing community partnerships to listen and learn 
from the community, thereby enhancing appropriateness 
of	services;	developing	culturally	appropriate	messages	
and	educational	materials;	making	access	to	high‐quality 
screening	services	easier;	and	identifying	effective	ways	
to encourage women and their partners to complete 
diagnosis and treatment regimens. Cervical cancer 
prevention programs that use these strategies are more 
likely to increase demand, ensure follow‐through for 
treatment, and ultimately reduce disease burden.11

Hopefully	 the	 IEC	 efforts	 increased	 coverage	 of	
VIA tests so that they can contribute to a decrease in 
the incidence and death of women due to cervical 
cancer. However, so that mothers can do VIA tests need 
to	be	supported	by	 the	availability	and	affordability	of	
mothers for VIA test services. This concerns the policy 
of local health services as well as increasing the number 
and quality of health workers who provide VIA test 
services. Strong advocacy is needed for policy makers 
to expand the reach of health education about VIA tests 
for	 mothers	 with	 the	 support	 of	 relevant	 cross-sector	
policy	 makers.	 Previous	 studies	 suggest	 experience	
demonstrates the role that evidence‐based advocacy 
efforts	 play	 in	 the	 ultimate	 success	 of	 cervical	 cancer	
prevention programs, particularly when new screening 
and treatment approaches.12

CONCLUSIONS

Interventions developed based on qualitative 
analyzes	are	individual	IEC	with	counseling	at	home	visits	
supported	leaflets	and	group	IEC	with	group	discussion	
supported video and stick a poster at strategic points. 
The’re	 significant	 differences	 (p	 0,000)	 of	 intention	 to	
perform VIA tests before and after individual olso group 
IEC.	There’s	no	significant	difference	(p	0.859)	VIA	test	
intention change between individual and Group IEC. 
There’s	 no	 significant	 difference	 (p>	 0,05)	 change	 of	
intention	based	on	mother’s	age,	education,	occupation,	
married	 age	 and	 number	 of	 children,	 that’s	 mean	
respondent	 characteristic	 didn’t	 contribute	 to	 increase	
intention.	 Both	 interventions	 are	 equally	 effective	 and	
able to improve women intention from weak to strong 
category. Individual and Group IEC should be followed 
up with home visits to strengthen knowledge and strong 
intentions to turn into concrete behaviors. The media 
(leaflets,	posters,	videos)	can	be	used	to	strengthen	the	
IEC	activities	undertaken.	It’s	hoped	the	research	to	see	
the impact of Individual IEC and Group IEC by looking 
at the increased coverage of the VIA test program.
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ABSTRACT

Introduction:	Spinal	cord	injury	significantly	affects	one	physically	and	psychologically,	especially	in	self-
acceptance.	Problems	with	self-acceptance	can	lead	people	with	spinal	cord	injury	to	depression.	Depression	
is	a	significant	factor	influencing	the	quality	of	life	of	people	with	spinal	cord	injury.

Method:	This	 study	was	a	descriptive	analytic	 research	with	cross-sectional	design.	Data	was	collected	
from people with paraplegia interviewed using questionnaires. The sampling technique was random cluster 
sampling with the formula of limited proportion. Beck Depression Inventory (BDI) was used to asess 
depression	and	World	Health	Organization	BREF	 (WHOQOL-BREF)	 to	assess	quality	of	 life.	The	data	
were	then	analyzed	using	SPSS.

Results: A total of 30 respondents with paraplegia aged 25 – 65 years participated in this study. Statistical 
analysis	 showed	 a	 significant	 correlation	 between	 depression	 and	 quality	 of	 life	 in	 the	 4	 domains	 of	
WHOQOL-BREF:	 physical	 health	 (r=-0.621,	 p<0.001),	 psychological	 (r=-0.608,	 p<0.001),	 social	 (r=-
0.440,	p=0.015.),	and	environment	(r=-0.574,	p=0.001).	People	with	paraplegia	who	had	higher	depression	
tended to have poorer quality of life

Conclusions: There is an association between depression and quality of life in people with paraplegia.

Keywords: Depression, Quality of life, Disability, Spinal Cord Injury

Corresponding Author:
The Maria Meiwati Widagdo,
Faculty of Medicine,
Duta Wacana Christian University, Yogyakarta,
Jl.	Dr.	Wahidin	Sudirohusodo	No.5–25,
Yogyakarta	55224,	Indonesia
Email:	maria_widagdo@staff.ukdw.ac.id

INTRODUCTION

According	to	the	World	Health	Organization	(WHO)	
disability covers impairment, activity and participation 
limitation1.	 Based	 on	 Indonesian	 National	 Social	 and	
Economic Survey, the prevalence of disability in 
Indonesia	in	2012	was	2.45%	of	the	total	population2.

WHO	classifies	disability	into	several	categories,	one	
of them is disturbance of foot use3. Disability disruption 
of foot or leg use can be caused by damage to the spinal 
cord resulting in temporary or permanent changes in 

motor, sensory, and normal autonomic functions. Spinal 
cord injury can cause weakness of lower limbs referred 
to as paraparese4.

The Department of Health of Yogyakarta Special 
Province	 recorded	 19,511	 people	 suffered	 disability,	
including those becoming paraplegic due to Java 
earthquake in 2006 and Mt.Merapi eruption in 20105. 
Paraplegia	 affects	 psychological	 condition	 and	 may	
reduce quality of life6. In this research the problem to be 
discussed	is	to	find	out	if	there	is	a	correlation	between	
depression and quality of life in people with paraplegia.

Previous	 several	 research	 have	 studied	 about	 the	
correlation between depression and quality of life. Shin 
et al (2012) studied about depression and quality of life 
in	patients	within	the	first	6	months	after	the	spinal	cord	
injury7. A total of 36 respondents with SCI within 6 
months	were	asked	to	fill	out	questionnaires	concerning	
Beck Depression Inventory (BDI), World Health 
Organization	 Quality	 of	 Life	 Questionnaire-BREF,	
Stress	 Response	 Inventory,	 and	 Connor-Davidson	
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resilience scale. The result in this research were the 
patients within six months after SCI injury had higher 
rate of depression and higher overall level of depression. 
Also,	patients	with	motor	complete	injury	had	affected	
significantly	on	depression,	QOL	and	stress7.

Ataog	 ̆lu,	 et	 al	 (2013)	 studied	 about	 effects	 of	
chronic pain on quality of life and depression in patients 
with spinal cord injury8.	A	total	of	140	patients	(104M,	
36F) with SCI who underwent inpatient rehabilitation 
treatment were examined. A questionnaire including 
clinical variables was applied. Motor score of Functional 
Independence	 Measure	 was	 used	 to	 assess	 daily-	 life	
activities,	 the	 36-Item	Medical	 Outcomes	 Short-Form	
Health	(SF-36)	for	QoL	and	Beck	Depression	Inventory	
(BDI)	 for	 depression.	 Patients	 were	 then	 divided	 into	
those having chronic pain (Group I) and those without 
any pain (Group II), and groups were compared 
according to demographic and clinical variables. The 
result in this research SCI patients with chronic pain 
had higher depression ratings and their BDI scores were 
correlated	 with	 some	 of	 the	 SF-36	 domains	 (general	
health, vitality, social functioning and mental health)8.

To the knowledge of this study researchers there 
has been no research related to the association between 
depression and quality of life to people with paraplegia 
in Indonesia.

METHOD

This	 cross-sectional	 study	was	 conducted	 in	Bantul,	
Kulonprogo and Gunungkidul districts using primary data 
with	the	Beck	Depression	Inventory	(BDI),	WHOQOL	–
BREF, Activity of Daily Living (ADL) questionnaire, and 
Instrumental	Activity	of	Daily	Living	(IADL)	in	November	
2017.	Only	 results	 of	BDI	 and	WHO_QOL	BREF	were	
presented in this paper. This research was conducted 
in	 cooperation	 with	 Pusat	 Rehabilitasi	 YAKKUM	
(YAKKUM Rehabilitation Center). The respondents 
consisted of 30 persons with paraplegia who were clients 
of	 PRY.	 The	 sampling	 technique	 of	 this	 research	 was	
consecutive sampling with inclusion criteria of persons 
with	paraplegia	aged	18	-	64	years,	and	exclusion	criteria	
of persons with communication problems such as deafness 
and severe psychiatric disorders that could not cooperate 
during data collection. Data obtained was processed in 
Clinical Epidemiology and Biostatics Unit Faculty of 
Medicine, Gadjah Mada University Yogyakarta using 
Pearson	correlation	test	to	find	out	the	correlation	between	
depression and quality of life.

RESULTS AND DISCUSSIONS

A total of 30 respondents with paraplegia participated 
in this study. Eleven of them were men and the rest 
were	women.	The	mean	age	was	44.77	years.	Twenty-
five	 of	 them	 (83.33%)	 had	 incomplete	 paraplegia	 and	
5	of	 them	(16.67%)	had	complete	paraplegia.	Twenty-
two respondents (73.33%) were married, 2 (6.67%) 
were divorced, and 6 (20%) were single. The data were 
presented in Table 1.

Table 1: Characteristic of respondents (n = 30)

Variable f %
Sex

Female 19 63.33
Male 11 36.67

Age
25–35 7 23.33
36–45 8 26.67
46–55 10 33.33
56–65 5 16.67

Severity of Injury
Incomplete 25 83.33
Complete 5 16.67

Marital Status
Married 22 73.33
Divorced 2 6.67

Single 6 20.00

Screening on depression using BDI revealed that 
18 respondents (60%) might not have depression, 5 
respondents (16,66%) might have mild mood disorder, 
3 respondents (10%) have clinical depression, 2 
respondents (6,67%) have moderate depression, and 2 
respondents	 (6,67%)	 were	 classified	 as	 having	 severe	
depression. Table 2 presented these results.

 Table 2: Beck Depression Inventory (BDI)

Level depression N (30) Percent (%)
Reasonable 18 60

Mild mood disorder 5 16,66
Clinical depression 3 10

Moderate depression 2 6,67
Severe depression 2 6,67

Extreme depression 0 0
Total 30 100
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The quality of life of the respondents assessed using 
WHOQOL-BREF	 was	 shown	 in	 Table	 3.	 Among	 30	
respondents 22 respondents (73,33%) had good quality 
of life in physical domain and environmental domains, 
while 8 respondents (26,6%) had poor quality of life in 
those	domains.	In	psychological	domain	there	were	24	
respondents (80%) who had good quality of life and 6 
respondents (20%) did not. Meanwhile in social domain 
20 respondents (66,67%) had good quality of life and 10 
respondents (33,33%) had poor quality of life.

Table 3: WHO QOL-BREF

WHOQOL-BREF N Percent (%)

QOL	Domain	1
(physical)

Good	(≥	50) 22 73,33
Poor	(<	50) 8 26,6

Total 30 100

QOL	Domain	2
(psychological)

Good	(≥	50) 24 80
Poor	(<	50) 6 20

Total 30 100

Conted…

QOL	Domain	3
(social)

Good	(≥	50) 20 66,67

Poor	(<	50) 10 33,33

Total 30 100

QOL	Domain	4
(environment)

Good	(≥	50) 22 73,33

Poor	(<	50) 8 26,6

Total 30 100

A statistical analysis of correlation between BDI 
scores	and	4	domains	of	WHOQOL-BREF	revealed	that	
there	were	 significant	 correlations	 between	 depression	
and	 quality	 of	 life	 in	 physical	 domain	 (r=-0.621,	
p<0.001),	 psychological	 domain	 (r=-0.608,	 p<0.001),	
social	 domain	 (r=-0.440,	 p=0.015),	 and	 environmental	
domain	 (r=-0.574,	 p=0.001).	 The	 results	 of	 statistical	
analysis	were	presented	in	Table	4.

Table 4: Correlation of Depression (BDI) and Quality of life (WHO QOL-BREF)

QOL Domain 1
(physical)

QOL Domain 2
(psychological)

QOL Domain 3
(social)

QOL Domain 4
(environment)

Pearson	Correlation -.621** -.608** -.440* -.574**

Sig.	(2-tailed) .000 .000 .015 .001
N 30 30  30  30

This research studied people with paraplegia, most 
of them (25 respondents) were 2006 Java earthquake 
victims. There were more female than male respondents 
in this study. Hu et al (2012) followed 26 people with 
spinal cord injuries due to an earthquake in China, there 
were 15 women and 11 men9. Earthquake caused houses 
to	collapse	that	afflicted	the	respondents.	It	was	mostly	
experienced by female respondents because they were 
housewives and tended to stay at home and escaped last9.

This research was participated by the respondents 
aged	 between	 25	 -	 65	 with	 the	mean	 age	 44.77	 years.	
Abbudi et al (2017) studied 193 respondents with 
paraplegia	aged	18	-	65	years10. Most respondents of this 
study had incomplete paraplegia. Hu et al (2012) reported 
most of the respondents in their study had incomplete 
paraplegia with the level of injuried at T7 – L2 

9.

As presented in Table 2 more than half respondents 
(60%) might not have depression. They became 
paraplegia	about	5	-	18	years	ago.	Most	of	them	had	been	
able to accept their condition, while few of them were 

still	 in	 the	 process.	 Several	 factors	 have	 affected	 like	
social supports and physical health. Respondents with 
complete paraplegia mostly have severe of depression 
level than incomplete paraplegia. As well as respondents 
with lack of social support. Almeida et al (2013) reported 
most individuals with spinal cord injuries and pressure 
ulcers had depression, and their main symptoms included 
body	image	issues,	self-deprecation,	social	withdrawal,	
and suicidal thoughts11.

Table 3 showed that most respondents had good 
quality of life in physical domain, psychological domain, 
social domain, and environment domain. This might be 
related to the fact that they had been through the process 
of	 self-acceptance	 and	 able	 to	 adjust	 their	 life	 to	 their	
current condition. However, some respondent still had 
poor quality of life due to health complication such as 
decubitus. Dalete et al (2016) reported high prevalence 
of pressure ulcer in spinal cord injury patient showed 
a	significant	dissatisfaction	in	quality	of	 life	especially	
regarding the physical domain12.
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Based	on	statistical	analysis	of	BDI	with	WHOQOL-
BREF,	 it	 can	 be	 concluded	 that	 there	 is	 a	 significant	
correlation between depression and quality of life in 
physical, psychological, social and environmental 
domains. Respondents with higher level of depression 
tend to have lower quality of life in all domains. This 
is consistent with the results of the study of Aman, et 
al (2012) examining the prevalence of psychological 
problems and quality of life in 50 people with spinal cord 
injuries	in	Pakistan13. The study reported that the higher 
the depression scale measured by HADS (Hospital 
Anxiety and Depression Scale), the lower the quality of 
life of patients with spinal cord injury as measured by 
WHOQOL-BREF13.	Ataog	̆lu,	et	al	(2013)	examined	the	
quality	of	life	using	SF-36	scores	and	depression	using	
BDI scores of people with spinal cord injuries who had 
chronic pain. The study reported that the more severe 
the physical condition experienced by people with 
paraplegia such as chronic pain the higher the level of 
depression. The study also showed a negative pattern 
of	corellation	between	BDI	scores	with	SF-36	scores	of	
general health, vitality, social functioning, and mental 
health domains aligned with the results of this study8.

The study of Shin, et al (2012) reported people with 
complete paraplegia who had higher level of depression 
(BDI)	also	had	poorer	quality	of	life	(WHOQOL-BREF)	
than people with incomplete paraplegia7. The study 
suggested	that	poor	quality	of	physical	health	can	affect	
mental health as well. In anticipation of these conditions 
people	who	suffer	from	spinal	cord	injuries	need	to	go	
through the stage of self acceptance and adjustment. 
Most of the respondents of this study had gone through 
the	 stage	 of	 self-acceptance	 and	 adjustment	 because	
the injury took place more than 5 years before the data 
collection,	but	some	were	still	experiencing	difficulties	
due to health problems such as urinary tract infections 
and	 decubitus.	 According	 to	 Dezarnaulds	 &	 Ilchef	
(2014),	someone	who	experiences	spinal	cord	injury	has	
the	character	and	how	to	accept	themselves	differently,	
the time required can be short or long14.

Several studies suggested psychological dimensions 
such as personality, behavior, and perception have a role 
in how people accept themselves with spinal cord injury14. 
Loss of interest/passion, guilt, loneliness, suicidal intent 
and feeling helpless are some examples of depressive 
symptoms	that	spinal	cord	injury	sufferers	often	suffer.	If	
rapid depression symptoms are addressed the prognosis 

will be better. In addressing the psychological problems 
of	 spinal	 cord	 injury	 sufferers	 it	 is	 important	 to	 know	
that	there	are	other	factors	that	may	affect	the	adjustment	
stage, namely chronic pain, health complications 
(decubitus,	 urinary	 tract	 infection,	 etc.)	 and	 long-term	
drug use. Some external factors such as family support 
and social environment, as well as socioeconomic and 
financial	status	can	also	affect	the	process	of	acceptance	
and	adjustment	of	spinal	cord	 injury	sufferers14. In this 
study the respondents had overcome most factors and 
reached	self-acceptance	and	adjustment	with	the	support	
of family and social environment. In Bantul District, 
there were quite a lot of people with paraplegia due to the 
earthquake,	so	there	were	Disabled	People	Organizations	
formed for people with disability to gain peer support 
and	self-advocacy.	In	Kulonprogo	District	2	respondents	
had supportive families while 1 respondent lacked 
attention	from	the	family.	The	differences	between	these	
two groups were evident from BDI scores and physical 
health. Respondents who received family support 
showed good BDI scores as well as no complications 
such as decubitus. While respondents who received 
less family attention showed a poor BDI score and had 
severe decubitus. In Gunungkidul District, 1 respondent 
had	 gained	 self-acceptance	 and	 adjustment	 while	 1	
respondent had not. The respondent in Gunungkidul 
District	 who	 had	 self-acceptance	 and	 adjustment	 was	
active	 in	 disability	 organizations	 while	 the	 one	 who	
had not, was more isolated inside the house. According 
to	 Skevington,	Lofty	 and	O’Connel	 (2004)	 depression	
keeps people away from the community because 
someone who is depressed is more melancholy and loves 
to be alone so the more severe the depression becomes, 
the further the person is from his social activities15.

CONCLUSIONS

There is a relationship between depression and 
quality of life in people with paraplegia. Depression 
reduces	the	quality	of	life	of	people	who	are	paralyzed	
because of spinal cord injuries.
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ABSTRACT

Stunting is the impaired growth and development that children experience from poor nutrition, repeated 
infection, and inadequate psychosocial stimulation. Food program for stunting that have been given by 
government is complementary biscuit. The low acceptance of biscuit is caused by lack of innovation in delivery 
to children. This study was conducted to improve the acceptance of the complementary biscuit by adjusting the 
biscuit	flour	into	a	pie	with	fla	that	has	different	flavor	and	more	appealing	to	the	children.	This	research	used	an	
experimental	study	with	a	complete	randomized	design	of	4	levels.	Substitution	of	complementary	biscuit	flour	
given	0,	5,	10	and	15%	while	protein	isolate	0,	9,	11,	and	13%.	30	Panelists	evaluated	samples	on	acceptability	
of	colour,	appearance,	texture	and	taste	using	a	five	point	hedonic.	The	selected	formula	according	to	the	test	
is	a	pie	with	a	substitution	of	10%	complementary	biscuit	flour	and	11%	soy	protein.	The	nutritional	content	
analysis	 showed	 that	 the	 substitution	of	complementary	biscuit	flour	and	 isolate	protein	were	 significantly	
different	for	the	protein	and	fat	content.	Preferred	test	results	of	selected	formula	biscuits	have	the	best	color,	
aroma	and	texture	in	addition	to	other	formulas.	Pie	with	the	addition	of	biscuit	flour	and	soy	protein	could	be	
an alternative to increase nutrient intake of malnourished children.
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INTRODUCTION

Malnutrition rates remain alarming in children 
under 2 years. Based on the Basic Health Research 
data (Riskesdas) 2013 shows that children malnutrition 
prevalence	has	been	increasing	since	2007	(4,9%,	5,4%	
and 5.7% in 2007, 2010, 2013 respectively)1,2,3. The 
prevalence of malnutrition in East Java also increase 
from	 12.1%	 (2013)	 to	 12.3%	 (2014)	 4.	 The	 effects	
of malnutrition on human performance, health and 
survival have been the subject of extensive research 
for several decades and studies show that malnutrition 
affects	physical	growth,	morbidity,	mortality,	cognitive	
development, reproduction, and physical work capacity. 

Malnutrition is an underlying factor in many diseases 
particularly in children, and it contributes greatly to the 
disability-adjusted	life	years	worldwide.	Malnutrition	is	
particularly prevalent in developing countries, where it 
affects	one	out	of	every	three	preschool-age	children.

The primary determinants of malnutrition, as 
conceptualized	by	UNICEF	relate	to	unsatisfactory	food	
intake, severe and repeated infections, or a combination 
of the two5. The nutritional needs of children during the 
first	6	months	can	be	delivered	by	mother	breast	milk,	
however	 at	 6-24	months	 of	 breast	milk	 is	 not	 enough	
to meet the nutritional needs of child food 6. The 1,000 
days	 between	 pregnancy	 and	 a	 child’s	 2nd birthday are 
the	most	 critical	 time	 for	 positive	 impact	 on	 a	 child’s	
cognitive and physical development. The right nutrition 
for the mother and for the child during this time can 
have	 a	 profound	 impact	 on	 the	 child’s	 growth	 and	
development and reduce disease risk, as well as protect 
the	mother’s	health.	Undernutrition	during	1000	days	of	
life is a major determinant of stunting and can lead to 
consequences	such	as	obesity	and	nutrition-related	non-
communicable diseases in adulthood.
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Recently, Indonesian government implemented a 
program to support and improve the nutritional status 
of children by provision of complementary food6. 
Complementary	 food	 for	 children	 6-24	months	 in	 the	
form of biscuits containing macro and micro nutrients 
needed for children growth and development7,8. 
Each	 pack	 of	 PMT	 Toddlers	 consists	 of	 12	 pieces	 of	
biscuits	 or	 540	 calories	 (45	 cal/biscuit).	 Ages	 6-11	
months	 are	 given	 8	 pieces/day	 and	 12-59	 months	 are	
given 12 pieces/day. However, special attention need 
to	be	given	 to	 the	effectiveness	of	 the	program	due	 to	
low acceptance. Therefore this study was necessary 
to	 improve	 the	 acceptance	 by	 re-formulation	 a	 more	
attractive complementary food

Pie	is	one	of	a	popular	snack	in	Indonesia.	The	solid	
texture of the pie can be introduced in toddlers because 
of the ability to chew the children9. Indonesian people 
usually	serve	pie	with	cream	fla,	fruits,	and	gelatin.	In	this	
study,	the	formulation	of	pie	can	be	served	with	cream	fla	
based	purple	yam	flour.	Sweet	purple	has	a	good	quality	
in terms of nutritional content, especially carbohydrates, 
vitamins and minerals. The objective of this research was 

to improve the acceptance of the complementary biscuit 
by	adjusting	the	biscuit	flour	into	a	pie	with	fla	that	has	
different	flavor	and	more	appealing	to	the	children.

METHOD

The design used in this study was experimental by 
giving	variattion	in	the	additional	 level	of	biscuit	flour	
and	 completely	 randomized	 design.	 The	 research	 was	
conducted	in	the	Department	of	Nutrition	of	FKM	Unair.	
This study was approved by the ethics committee of the 
Faculty	of	Public	Health	Airlangga	University	with	No.	
645-KEPK	on	December	19th, 2017.

The main ingredients used to make crust pie are 
wheat	flour,	butter,	powdered	sugar,	eggs	and	salt.	The	
variation	level	of	complementary	biscuit	flour	(ranging	
0-15%)	and	soy	protein	isolate	(0-13%)	was	subtituded	
by	wheat	flour.	The	fla	making	material	consists	of	sago	
flour,	 granulated	 sugar,	 milk	 powder	 and	 purple	 yam	
flour.	The	formula	and	proportions	of	each	ingredient	for	
the control formula (F0) and the treatment formula (F1, 
F2, and F3) are listed in Table 1.

Table 1: Ingredients of pie in different formulas

Ingredients
Formula

F0 F1 F2 F3
n(g) % n(g) % n(g) % n(g) %

Crust
Wheat	flour 280 53 205 39 165 31 130 25

Mentega 125 24 125 24 125 24 125 24
Sugar 60 11 60 11 60 11 60 11
Egg 60 11 60 11 60 11 60 11
Salt 2 0 2 0 2 0 2 0

Substitution Crust
Complementary	biscuit	flour 0 0 25 5 55 10 80 15

Soy	Protein	Isolate 0 0 50 9 60 11 70 13
Total 527 100 527 100 527 100 527 100

Fla
Sago	flour 80 50 80 50 80 50 80 50

Sugar 50 31 50 31 50 31 50 31
Milk	Powder 20 13 20 13 20 13 20 13

Purple	Sweet	Potatoe	Flour 10 6 10 6 10 6 10 6
Total 160 100 160 100 160 100 160 100

Sensory evaluation was conducted to determine 
the	 acceptability	 of	 product	 developed.	 30	 Panelist	

were	 selected	 among	 mothers	 in	 Posyandu	 Tenggilis	
Mejoyo Surabaya, on the based on their willingness to 
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participate.	 Four	 different	 coded	 samples	 were	 served	
to	 the	 panelists.	 Sensory	 scores	 for	 different	 attributes	
like colour, appearance, texture and taste. The codes 
of	 samples	 include;	 1=very	 bad,	 2=	 bad,	 3=middling,	
4=good	 and	 5=very	 good.	 Comparison	 of	 sensory	
scores and nutrition compotition between formula were 
tested	 by	 analysis	 of	 variance	 (ANOVA)	 Friedman.	
The	significantly	different	score	between	formula	from	
ANOVA	was	analyzed	using	wilcoxon	signed	ranks	test.

RESULT AND DISCUSSION

The result of experimental data obtained by sensory 
and nutritional analysis result. Selected formula was 
considered by the calculation of sensory and nutritional 
analysis result. The content of macro nutrients in 
pie on each teatment formula (F1, F2, and F3) has an 
increase in protein and fat content compare than F0. 
Table 2 shows the distribution of panelist preferences 
to the pie treatment formula based on the assessment 
of color, aroma, texture and taste. After the calculation 
of nutritional value and respondent responses, formula 
with the highest weight value is formula two (F2), so it 
can be concluded the selected formula.

Table 2: Responses for different formulations of pie 
containing complementary biscuit flour

Formula
Dependent Variable

Color Flavor Texture Taste
F0 4 4 4 4
F1 2,3 3 2,3 2,3
F2 3,4 3 4 3,4
F3 3 3 3 2,3

Proximate Analysis: Proximate	 analysis	 test	 result	
shows in table 3. The content of protein and fat decreased 
compare to complementary biscuits on protein, fat 
and	 carbohydrate	 no	 significantly	 different.	 Serving	
recommended if the selected formula used to replace 
the	role	of	complementary	biscuit	is	4	pieces	of	pie/day.	
Whereas if functioned as a snack or snack foods enough 
2	pieces	of	pie	in	a	day	can	already	meet	10-15%	of	daily	
nutritional needs based on Indonesian RDA11.

Table 3: Nutritional content of selected formula, 
complementary biscuit and RDA (100 g)

Formula Energy 
(Cal)

Protein 
(g)

Fat 
(g)

Carb 
(g)

Selected 
formula 361.7 8.8 8.7 61.8

Complementary 
Biscuits 450 9 14 71

Pie/Serving	Size 104.9 2.5 2.5 17.9
Standard 

(10-15%	RDA) 112,5 2.6-3.9 6.6 23.25

Acceptance Test: Color is one of important quality 
atributes for consumer acceptance of biscuit13. The 
acceptance test of biscuit by untrained panelist 
(mothers) was variative. The highest level of favorite 
color	is	second	formula	biscuit	(F2)	(mean	rank	=	2.32),	
followed	by	pie	control	formula	(mean	rank	=	2.16)	and	
which received the lowest score is the complementary 
biscuit	(mean	rank	=	1.52).	In	F2	the	appearance	of	the	
crust pie color is rather brown than F0 tends to be pale 
due	to	the	effect	of	the	addition	of	soy	protein	isolate.	Pie	
color	 is	preferred	over	 the	bundle	of	MP-ASI	because	
in	the	pie	there	is	a	purple	flame	fla	field	that	provides	a	
variation of purple color.

Figure 1: Responses of panelist to different formulas
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On the odor/smell aspect, the best result is the pie 
with	 F2	 (mean	 rank	 =	 2.22),	 then	 the	 pie	 of	 control	
formula	 (mean	 rank	=	2.1)	and	 the	 lowest	 score	 is	 the	
MP-ASI	 biscuit.	 In	 the	 control	 formula	 pie	 and	 the	
second	 formula	 there	 is	 no	 significant	 difference	 (α	 =	
0.15) has a neutral scent similarity. While the aroma of 
the	 second	 pie	 formula	 (F2)	 compared	 to	 biscuit	MP-
ASi	have	significant	difference	(α	=	0.07).	Biscuits	MP-
ASI kemenkes RI has a strong aroma of milk that tends 
to be boring. A positive hedonic value of food, or food 
reward, is a powerful determinant of eating behavior14.

The highest texture aspect score was pie with the 
second	 formula	 (F2)	 (mean	 rank	=	 2.22),	 then	 the	 pie	
with	 the	 control	 formula	 (F0)	 (mean	 rank	=	1.92)	 and	
the	 lowest	score	was	 the	MP-ASI	bikuit	Kemenkes	RI	
rank	=	1.86).	In	the	pie	F0	and	F2	have	a	texture	that	is	
not	 significantly	different	 (α	=	0.83),	whereas	F2	with	
biscuit	MP-ASI	Kemenkes	RI	has	significant	difference	
(α	=	0.035).	This	is	because	the	texture	of	the	biscuit	is	
harder than the texture of the pie.

On the taste aspect that received the highest rating 
is	the	Formula	control	pie	(F0)	(mean	rank	=	2.4),	then	
the	pie	with	the	second	formula	(F2)	(mean	rank	=	2.26)	
and	 the	 lowest	 score	 is	 the	MP-ASI	 biscuit	 RI	 (mean	
rank	=	1.34).	In	the	control	formula	pie	and	the	second	
formula	 has	 no	 significant	 difference	 (α	=	 0.18)	while	
the	pie	formulas	(F2)	have	significant	differences	when	
compared	with	 the	biscuit	MP-ASI	Kemenkes	RI	(α	=	
0.0). The taste of biscuits tends to be out of favor because 
it creates a bitter taste at the end.

The assessment of preferred level by untrained 
panelists	(Children	aged	12-24	months)	based	on	figure	
3, shows the highest preference for pie with formula 
modification	(F2)	(Mean	rank	=	2.24),	then	on	pie	with	
control	 formula	 (F0)	 =	 2.18)	 and	 who	 got	 the	 lowest	
favorite	 rating	 is	biscuit	MP-ASI	Kemenkes	RI.	There	
was	 no	 significant	 difference	 between	F0	 and	F2	 (α	=	
0.317)	 whereas	 F2	 and	 biscuit	 MP-ASI	 Kemenkes	
had	 significant	difference	 (α	=	0.001).	Pie	 is	 preferred	
by	 children	 aged	 12-24	 months	 because	 of	 the	 more	
color aspect has a variation of purple color so it is more 
interesting, from the aspect of the aroma has a neutral 
aroma, softer texture if compared with the texture of 
biscuits	and	sweet	pie	flavor	tend	to	be	harmonized	than	
bikuit who have after bitter taste.

The	more	proportion	of	pie	substituted	with	MP-ASI	
biscuit	flour	and	soy	protein	isolate	is	more	acceptable	for	

children	aged	12-24	months,	providing	variations	of	the	
form	of	MP-ASI	in	addition	to	biscuits,	the	suggestion	
of consuming pie in a day is less than the recommended 
consumption	of	biscuit	MP-	ASI	Kemenkes	in	a	day.	The	
weakness is the content of macro nutrients in 100 grams 
of pie is still lower when compared to the content of 
macro	nutrients	biscuit	MP-ASI	Ministry	of	Health	RI.

CONCLUSION

The	 best	 modified	 Pie	 Formula	 is	 the	 second	
formula (F2) which is a pie with substitution of 10% 
biscuit	of	MP-ASI	biscuit	and	11%	soy	protein	isolate.	
The content of macro nutrients in pie F2 per 100 grams 
lower	 than	biscuit	MP-ASI	Ministry	of	Health	RI.	Pie	
F2	 has	 a	 higher	 acceptance	 than	 the	 biscuit	 MP-ASI	
Kemenkes RI.
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ABSTRACT

The combination of arm span and knee height as the stature predictors on elderly was arranged to obtained the 
most precise and accurate prediction of actual height. However, there was not much research that calculated 
prediction	errors.	This	study	aimed	to	measure	the	size	of	the	misclassification	of	elderly	nutritional	status	
which calculated by predictive combination regression model. The study was an observational study with 
cross-sectional	design.	The	study	population	was	60-69	years	old	men	and	women	 in	Wonogiri	District,	
Central	Java.	The	sample	size	were	65	men	and	71	women,	which	were	chosen	purposively	in	the	community.	
Anthropometric	measurements	on	knee	height	and	arm	span	and	the	actual	height	were	done	by	standardize	
technique.	Data	of	BMI	were	analysed	using	Friedman	pos	hoc	Wilcoxon	test	then	clasified	to	nutrition	status	
to	calculated	sensitivity	and	specificity.	Among	the	men	subjects,	 the	overweight	and	underweight	status	
using BMI were overestimate by 8.3% and 12.5%, respectively. Among the women subjects, overestimate 
also occurred on underweight by 12.5%. In all respondents, underestimation of underweight was 7.2% and 
overestimation	in	the	normal	nutritional	status	was	3.7%.	It	was	concluded	that	some	misclassification	of	
BMI, by predicted height among elderly based with combination regression model was found.
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INTRODUCTION

Body Mass Index (BMI) was a simple calculation to 
monitor nutritional status in individuals (aged >18 years) 
by comparing body weight (in kilograms) and squares 
of	height	(in	meters)	then	categorized	them.1 Therefore, 
height was an important variable to assessed nutritional 
status at the elderly. However, the height measurement 
generally performed in stand position could not applied 
to elderly people who have lost the ability to stand. Thus, 
World	Health	Organization	recommended	arm	span	and	
knee height as a predictor of elderly height.1

Using arm span and knee height as a predictor of 
height	 in	 elderly	 would	 directly	 affected	 the	 results	 of	
calculation of BMI and determined the nutritional status. 
When overestimation occured at the height it would 
increase the prevalence of underweight while whereas an 
estimate below the actual height (underestimation) would 
increase the prevalence of overweight. The condition 
would	affected	to	made	large	prevalence	of	malnutrition	
in the elderly, further impact will also lead to inaccuracy 
in health policy making related that problems.2

Phenomenon	of	overestimation	and	underestimation	
of	 high	 prediction	 results	 would	 affected	 the	
categorization	 of	 nutritional	 status	 and	 affected	 the	
prevalence of nutrition in the elderly. Research in Sweden 
showed the lowest prevalence of underweight with knee 
height BMI compared to actual BMI and Chumlea.3 
Prevalence	of	obesity	was	higher	(overestimation)	based	
on measurement of knee height BMI than actual BMI. 
Obesity diagnosis in men based on knee height BMI was 
26.2% while based on actual BMI was 17.5%. It could be 



     1004      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

interpreted that the prevalence of obesity based on knee 
height BMI was twice higher than actual BMI.3 Other 
studies have shown that overestimation of height was 
calculated based on knee height on female respondents 
reached 2.22 cm and caused underestimation of BMI 
reached 10%.4 

A study developed a formula using two predictors. 
Theoretically it was done because the more variables x 
added the more degrees of freedom lost. So, the study 
arranged regression model of the elderly by combining 
arm span and knee height.5 The predictor formula were:

Women	=	40.915+(0.457×AS)+(0.818×KH)	 …(1)

Men	=	34.426+(0.513×AS)+[0.813×KH)	 …(2)

With:
(1) :	Formula	for	predicted	women’s	elderly	height.
(2) :	Formula	for	predicted	men’s	elderly	height.
AS : The measurement result of arm span in centimeters.
KH : The measurement result of knee height in centimeters.

The study showed highest overestimation happened 
at	Chumlea’s	formula	in	men	was	6.01	cm	and	highest	
underestimation	happen	at	Fatmah’s	formula	in	women	
group	 was	 -0.72	 cm.5 While, combination predictor 
showed the lowest underestimation in men and women 
with	the	smallest	average	difference	compared	with	the	
long and high knee predictors.5

The combination of predictors has more accurate 
ability to predicted height in the elderly. However, no 
further calculation has been done on body mass index 
and diagnosed malnutrition in the elderly.

METHOD

Research Design: The type of research was observational 
analytic with cross sectional study. Cross sectional study 
was suitable for correlation research with the observation 
approach (point time approach).6

Study Subject and Sample Size: Actual BMI as 
dependent	 variable,	 combination	 predictor’s	 BMI	 as	
independent variables. The results of this study presented 
in	men	and	women’s	groups.

Study population at this study was individuals 
aged	60-69	years	 in	Wonogiri	sub	district	at	January	–	
July 2017. Inclusion criteria were individuals in health 
conditions, able to stand upright and willing to be 

respondent	 by	filling	 informed	 consent.	The	 exclusion	
criteria were when the individuals have unable stretched 
his or her arms properly (straight) because of a broken or 
physical disability and experiencing foot fractures and 
or using prosthetic limbs. The sample selection method 
was purposive sampling included 65 men and 71 women. 

Measurements: Measurements on each respondent 
were repeated three times and then taken the mean value 
of	the	measurement	results	by	standardized	enumerator	
and	 standardized	 measurement	 (shows	 in	 Fig	 1).	 The	
measurement results were recorded by the researchers 
on the provided sheet.

Arm span was measured with arm line that was 
modified.	There	was	a	tape	measuring	(“BUTTERFLY”	
brand) with a precision of 1 mm attached to the aluminum 
rod (shows in Fig 2). Arm span was measured from the tip 
of	the	middle	finger	of	one	hand	to	the	tip	of	the	middle	
finger	of	the	other	hand	with	the	individual	standing	with	
their	back	to	 the	wall	with	both	arms	abducted	to	90°,	
the elbows and wrists extended and the palms facing 
directly forward. Body mass index estimated from the 
arm span was calculated through combination predictors 
and Fatmah formulas.7

Knee height was measured with knee height caliper 
belonging	 to	 Nutrition	 Laboratory	 of	 Public	 Health	
Faculty, Diponegoro University with 1 mm of accuracy 
(shows in Figure 2). Measurements were performed on 
the left knee with the perfect sitting position (upright 
body, hands free down and facing directly forward). 
Make	 sure	 each	 knee	 forms	 90°	 angle,	 consisting	 of	
a	 fixed	 part,	which	 has	 been	 positioned	 in	 the	 plantar	
surface of the foot (heel) and movable part, which was 
positioned over the patella. Body mass index estimated 
from the arm span was calculated through combination 
predictors	and	Chumlea’s	formulas.8

Figure 1: (1) Knee height caliper; (2) Digital 
scale for weight measurement; (3) Actual height 

measurement; (4) Arm span measurement
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(1)

(2)
Figure 2. (1) A respondent was measured the 

arm span by enumerator; (2) A respondent was 
measured the knee height by enumerator

  
 (1) (2)
Figure 3: (1) A respondent was measured the actual 

height by enumerator; (2) A was measured the 
weight by enumerator

Actual height was measured by microtoise “GEA” 
SH-2A	series	with	1	mm	of	accuracy	(shows	in	Figure	
3). Standing height was measured with microtoise 
against the wall on barefooted subjects, with their heels 
together and the heels, buttocks touching the wall.

Digital	scales	brand	“CAMRY”	series	EB9-4A	with	
0.1 kg accuracy to measure weight (shows in Figure 
3). Enumerator asked respondents to remove shoes or 
footwear, jackets, hats, and others. Then, they allowed 
them to step up onto the digital scale, right in the 
middle of the stamping place. The enumertor adjusted 
respondent’s	 position	 to	 stand	 upright	 with	 his	 eyes	

facing forward and not moving. They also ensured that 
the respondent was not touching or being touched or 
touched	by	another.	Process	of	measuring	the	respondent	
shown in Figure 1, Figure 2 and Figure 3.

RESULTS AND DISCUSSIONS

Mean Difference Test Of Body Mass Index: Table 1 
shows	that	there’s	difference	BMI	between	combination	
predictor’s	 formula,	 Chumlea’s	 formula	 and	 Fatmah’s	
formula	 in	 men	 and	 women.	 There’s	 only	 BMI’s	
combination	predictor	formula	that	similar	with	BMI’s	
actual	predictor	in	men	(p=0.883)	and	women	(p=0.184).

Table 1: Result of Mean Difference Test

BMI (kg/m2)
Sex

Men* Women**
Actual 21.46	±	3.28 21.93	±	3.45

Combination	Predictor 21.40	±	3.26 21.94	±	3.44
Chumlea 21.32	±	3.27 20.22	±	3.18
Fatmah 20.97	±	3.20 22.15	±	3.47
p value <0,001a <0,001b

Note:
*	Normality	test	for	Actual	BMI	p=0.192,	Combination	
Predictor’s	BMI	p=0.088,	Fatmah’s	BMI	p=0.027,	and	
Chumlea’s	BMI	p=0,200
**	Normality	test	for	Actual	BMI	p=0.040,	Combination	
Predictor’s	BMI	p=0.047,	Fatmah’s	BMI	p=0.031,	and	
Chumlea’s	BMI	p=0,082
a Friedman	 test	 result.	 Post	 hoc	Wilcoxon	 test	Actual	
vs	 Combination	 Predictor	 0.883;	 Actual	 vs	 Chumlea	
0.031;	Actual	vs	Fatmah	<0.001;	Combination	Predictor	
vs	 Chumlea	 0,006;	 Combination	 Predictor	 vs	 Fatmah	
<0.001;	Chumlea	vs	Fatmah	<0.001.
b Friedman	 test	 result.	 Post	 hoc	Wilcoxon	 test	Actual	
vs	 Combination	 Predictor	 0.184;	 Actual	 vs	 Chumlea	
<0.001;	 Actual	 vs	 Fatmah	 <0.001;	 Combination	
Predictor	vs	Chumlea	0,006;	Combination	Predictor	vs	
Fatmah	<0.001;	Chumlea	vs	Fatmah	<0.001.

The	 highest	 difference	 in	 BMI	 was	 found	 in	 the	
female	was	calculated	by	Chumlea’s	formula	(1.70	kg/
m2)	and	Fatmah’s	formula	in	men	(0.43	kg/m2).	Predictor	
combinations	show	the	lowest	difference.

BMI is a reliable indicator for body fatness for 
most people. BMI does not measure body fat directly, 
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but studies have shown that BMI correlates with 
body	 fat,	 such	 as	water	weight	 and	 dual	 energy	 x-ray	
absorptiometry [8]. BMI can be considered as an 
alternative to direct measures of body fat. In addition, 
BMI methods are easy and inexpensive.

Increasing age there are physiological and 
pathological changes in a person. This situation makes 
the elderly become very susceptible to a disease. Diseases 
in the elderly usually occur in many organs so that drug 
administration	 must	 polypharmacy.	 Polypharmacy	
means the use of multiple drugs at once in a patient, 
more	than	is	required	logically-rationally	associated	with	
an estimated diagnosis. Among the many medications 
that was swallowed by elderly there was some drug 
interactions	 can	 lead	 to	 hospitalization	 or	 death.	 The	
main diseases that attack the elderly are hypertension, 
heart failure and infarction and heart rhythm disorders, 
diabetes mellitus, impaired kidney function and liver. In 
addition, there are also situations that often interfere with 
the elderly such as impaired cognitive function, balance 
the body, sight and hearing. All these circumstances 
cause elderly to receive treatment of many kinds.9 
Problems	that	arise	when	the	elderly	sick	are	the	doses	
of drugs that would be given should right. Growing age 
will	 affected	 to	 LADME	 system.	 It	means	 changes	 in	
drug release from dosage form, absorption, distribution, 
metabolism and drug excretion. In this case, the elderly 
group needs special attention. Drug dose calculations 
can be based on age, weight, body surface area and 
Body Mass Index (BMI). Calculation of dose with body 
surface area claimed most accurately.10

Diagnostic Test On Combination Predictors to 
Determine Nutritional Status: Comparison of 
nutritional status was calculated based on predictors and 
actual	height	in	women	and	men	group	showed	in	Fig	4	
and Fig 5.

Women’s	 BMI	 which	 was	 calculated	 by	 a	
combination of predictors resulted 2 error in the diagnosis 
of nutritional malnutrition and showed an overestimation 
phenomenon. Although with the same diagnosis error, 
nutritional malnutrition that calculated with BMI of 
combination predictor in men showed underestimation 
phenomenon. In Chumlea showed high underestimation 
reached 11 people in women and overestimated 6 people 
in	men.	Difference	in	underestimation	of	4	women	and	
4	overestimations	in	men	if	the	BMI	is	calculated	by	the	
Fatmah	formula.	(Shown	in	Figure	4	and	Figure	5).

Figure 4: Comparison of Nutritional Status based 
Various Formula and Actual Height in Women 

Respondents

Figure 5: Comparison of Nutritional Status based 
Various Formula and Actual Height in Men 

Respondents

Then, there were calculate of the sensitivity and 
specificity	 of	 combination	 predictors	 when	 used	 to	
determine nutritional status. The results of the analysis 
were shown on the Tab 2. The results of calculations 
showed	 sensitivity	 was	 90.90%	 and	 specificity	 was	
95.60%. When the value was > 80%, it mean that 
the regression model has a good diagnostic test for 
malnutrition	in	the	elderly.	Previous	research	in	Indonesia	
on new diagnostic tests was performed on a body mass 
index measured by arm span and knee height. The results 
show that the length of the depa has a sensitivity value of 
78% and knee height has a sensitivity of 69%. This value 
is at a weak strength.7

Theoretically combination predictor can give more 
accurate the number of elderly because more variables 
χ	added	the	more	degrees	of	freedom	lost.	It	 is	proved	
in	 this	 research	 with	 specificity	 value	 95,06%	 and	
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sensitivity 90,90%. Thus the regression model with 
this predictor combination can be used to predict the 
height	of	the	elderly	in	an	effort	to	produce	values			with	
high accuracy. Thus, the risk of inaccuracy dosage of 
medication that would be given to sick elderly can be 
minimized.

Table 2: Diagnostic Test Table

Nutrition Status Based 
Actual Height

Malnutrition Normal
Nutrition	

Status Based 
Combination 
Predictors

Malnutrition 50 4

Normal 5 77

Sensitivity	=	a/(a+c)	 …(3)

Specificity	=	d/(b+d)	 …(4)

Sensitivity	of	Combination	Predictor	=	50/(50+5)
	 =	90.90%

Specificity	of	Combination	Predictor	=	77/(4+77)
	 =	95.06%
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Is the Maternal and Child Health Handbook a Source of 
Information for Maternal and Child Health Continuum of Care?
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ABSTRACT

To	ensure	continuum	care	for	maternal,	newborn,	and	child	health	(MNCH),	home-based	records	(HBRs)	
are	 expected	 to	 promote	 communication	 between	 healthcare	 providers,	 pregnant	 women	 and	 children’	
caregivers.	 WHO	 guidelines	 (2018)	 recommend	 HBRs	 use	 for	 MNCH,	 and	 request	 their	 effective	
implementation. However, information on HBRs global implementation is inadequate. This study aimed 
to identify implementation regarding Maternal and Child Health (MCH) handbook, an integrated HBR for 
ensuring continuum care. This study included literature review to explore components of MCH handbook 
usage,	to	identify	researchers’	acknowledgment	of	the	handbook	as	a	feasible	source	of	information,	and	
to examine existing national/subnational level implementation information. Components of the handbook 
usage in this study focuses on distribute, explain, and record/multi-record by health personnel, and 
receive, retain, bring/multi-bring, and read by women/mothers. While existing nationally representative 
data of many countries allows us to measure distribution/receipt and retention of HBRs regarding child 
immunization,	 some	 countries	 have	 used	MCH	 handbook	 in	 surveys	 to	 obtain	more	 information	 (e.g.,	
antenatal/birth records) for their health policies. The researches that have used the handbook for information 
on	different	stages	of	MNCH	may	have	indicated	its	implementation	maturity	in	their	countries.

Keywords: continuum of care; maternal, newborn, and child health; home-based record; Maternal and 
Child Health Handbook; Indonesia
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INTRODUCTION

A continuum care must be implemented for every 
woman	 and	 child,	 especially	 for	 the	 first	 1000	 days	
after conception, the most important period for their 
well-being.1,2 To ensure that maternal, newborn, and 
child	 health-care	 is	 provided	 continuously,	 platforms	
for connecting caregiving sites, including households, 
communities,	 and	 clinical-care	 settings	 to	 the	 life-
course (pregnancy, childbirth, postnatal, childhood, and 
adolescent	 period)	 are	 necessary.	 Home-based	 records	
(HBRs)	 offer	 mobility,	 accompanying	 subjects	 from	
their	 homes	 to	 different	 levels	 of	 health	 facilities.3-4 
HBRs are potential tools for sharing information with 
relevant health personnel and caregivers, and tracking 

individuals’	health	trajectories,3 as long as they are used 
conscientiously.4-5 

According	 to	World	 Health	 Organization	 (WHO),	
“A	 home-based	 record	 is	 a	 record	 of	 an	 individual’s	
health status and their history of health services received 
(primarily	maternal,	newborn,	and	child	health:	MNCH).	
The record is kept in the household by the client or by 
the	 caregiver.	 For	 MNCH,	 HBRs	 can	 take	 different	
forms,	 such	 as	 antenatal	 care	 records,	 immunization	
cards, child health booklets, or an integrated maternal 
and child health (MCH) handbook. Besides being 
important for data collection and surveillance tools, 
HBRs can facilitate behavioral change, communication, 
and	patient-centered	care.”3 WHO recommends the use 
of	HBRs	along	with	facility-based	records	for	 the	care	
of pregnant women, mothers, newborns, and children, to 
improve:	care-seeking	behaviors;	male	involvement	and	
support	in	the	household;	maternal	and	child	home	care	
practices;	infant	and	child	feeding,	and	communication	
between health personnel and women/caregivers.3
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The	necessity	of	effective	implementation	of	HBRs	
for	MNCH	care	 is	 emphasized	by	WHO	guidelines	as	
HBRs’	ability	to	contribute	to	health	outcomes	depending	
on the implementation quality.3 However, little is 
known about HBRs implementation in various settings. 
Most reports have examined HBRs implementation 
with	 a	 focus	 on	 child	 immunization	 programmes,6 
and the literature available on other types of HBRs 
implementation	is	insufficient.	MCH	handbook	has	been	
reported	as	an	integrated	format	of	HBRs	for	MNCH	as	it	
has advantages for monitoring and facilitating continuum 
care,	considering	a	child’s	life	course.7-8	MCH handbook 
covers	 all	MNCH	 stages,	 from	 antenatal	 care	 to	 child	
growth monitoring and development. By February 
2016, at least 25 countries had used a national standard 
format of the handbook.9 Therefore, this study aimed to 
review the implementation of MCH handbook in several 
settings to determine its measurable information and use 
in continuum care.

METHOD

First, a literature review was conducted to identify 
studies outlining the components and/or degrees of MCH 
handbook	 usage,	 which	 influence	 their	 effectiveness.	
Second, the existing data available in the public domain 
were reviewed to identify information for national/
subnational implementation.10-12	 Third, Indonesian 
literature	 was	 reviewed	 to	 identify	 researchers’	
acknowledgment of MCH handbook use as a tool for data 
acquiring. In Indonesia, MCH handbook was introduced 
in 1997, after a pilot implementation in a province. A 
ministerial decree was passed for its implementation in 
2004,	and	now,	it	is	implemented	in	all	provinces.13

RESULTS

Kusmayati	et	al.	(2007)	identified	some	components	
of	 handbook	 use	 and	 its	 effectiveness	 regarding	
preferable knowledge and practices among mothers. 
These involved health workers explaining MCH 
handbook contents (explain), mothers reading the 
handbook (read), and mothers frequently taking to 
health services (bring).14 Hikita et al. (2018) suggested 
that both usage by health personnel (i.e., explain) 
and	 maternal	 socio-economic	 factors	 (e.g.,	 maternal	
education)	often	influenced	mothers	to	read	(read) and/
or	 to	 self-record	 (self-record).13 Osaki et al. (2018) 
examined	 the	 effective	 use	 of	 MCH	 handbook	 and	

compared	it	to	the	low-use,	to	promote	the	consecutive	
services	received	from	pregnancy	to	early	child-rearing;	
preferable home practices included feeding and sick 
childcare,	 and	encouraging	husbands’	 roles	 in	MNCH.	
The	 handbook’s	 effective	 use	 identified	 in	 the	 study	
included health personnel distributing to their clients 
(distribute/receive), explaining its contents (explain), 
and multiple health personnel adding records to the same 
handbook (record; multi-record). Family members 
(family-read), as well as pregnant women and mothers 
read MCH handbook (read), and took it to multiple 
health service centers on several occasions (bring; 
multi-bring).7	In	other	words,	the	handbook’s	effective	
use by both health personnel, women and their family 
members, were considered as achieving the objective to 
facilitate the continuum care. 

Studies	on	MCH	handbook	effectiveness	identified	
health personnel, women/mothers, and children other 
caregivers as users. MCH handbook use includes: i) 
distribute, ii) explain, iii) record, iv) receive, v) retain, 
vi) bring, vii) read, viii) self-record, ix) family-read, x) 
multi-bring, and xii) multi-record. 

 Regarding its distribution and retention, basic 
information	 on	 handbook’s	 implementation	 is	 often	
unavailable. Demographic Health Surveys (DHSs) have 
allowed us to determine the prevalence of HBRs for 
child	immunization	considering	the	components	receive/
receive and retain.6 For example, based on the latest 
available DHS data sets of 67 countries, prevalence of 
HBRs	among	12-23	month	children	is	diverse	(42.4%-
100.0% for receive;	24.3%-97.5%	for	retain).6 Among 
them, some countries have regarded MCH handbooks as 
HBRs in their respective DHSs. If DHSs were repeatedly 
conducted and no other records were used after MCH 
handbook’s	 implementation,	 DHSs	 could	 monitor	 the	
prevalence	of	child	immunization.

Some countries like Kenya, Indonesia, and 
Burundi use MCH handbooks in their DHSs for 
birthweight data as these are important for determining 
child’s	 vulnerability	 to	 illnesses	 and	 survival.16-18 For 
example, birth weight was recorded in Kenyan DHSs 
questionnaire (i.e., whatever was available: Kenyan 
MCH	 handbook,	 other	 written	 record,	 or	 mother’s	
recollection). Indonesian DHSs also helped to identify 
MCH handbook distribution points and facilities for 
antenatal	 care.	 Pregnant	women	 in	 Indonesia	 received	
MCH handbook during antenatal care from private or 
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public health facilities. The distribution points for those 
who	 had	 received	MCH	 handbook	 differed	 depending	
on residence settings and economic status.13	This	finding	
may	 facilitate	 the	 efficient	 procedures	 for	 universal	
access	 by	 beneficiaries	 in	 different	 settings,	 and	 may	
also	 confirm	 the	 role	 of	 professional	 organizations	
committed to the distribution. 

Another periodic survey in Indonesia, Basic Health 
Survey (RISKESDAS),	 provides	 specific	 information	
on	 MCH	 handbook	 both	 at	 national	 and	 sub-national	
levels. According to RISKESDAS conducted in 2010 and 
2013, the adults responsible for infants who received 
MCH	handbook	increased	from	46.6%	to	57.3%,	while	
non-receivers	decreased	from	29.3%	to	17.4%.11-12 Data 
from 2013 showed that variation in handbook receive 
(52.1%–96.1%)	and	 retention	 (24.3%–81.8%)	between	
provinces were common. MCH handbooks were placed 
outside	 of	 the	 household	 (e.g.,	 health	 facilities;	 from	
17.0% to 19.1%), loss of MCH handbooks (from 7.1% 
to 6.2%) was also reported. Although the percentage of 
retention has increased, the unimproved percentages 
of loss or MCH handbooks placing outside of homes 
requires scrutiny.

RISKESDAS 2013 assessed records in MCH 
handbook to evaluate birth preparedness and 
complication	 readiness	 in	 five	 years	 preceding	 the	
survey.	These	records	could	reflect	 the	communication	
between clients and health personnel and enable the 
consensus among the main stakeholders involved in 
birth planning. 

In other words, RISKESDAS intends to collect 
information on various practices employed: explain, and 
record to establish consensus between health personnel 
and clients through MCH handbook. However, relevant 
records	 in	 MCH	 handbook	 were	 frequently	 not	 filled	
(e.g.,	planned	birth	assistant	name:	35.4%;	blood	donor	
name:	 12.1%);	 this	 may	 be	 due	 to	 health	 personnel’	
failure to record information or consensus failure 
between health personnel and clients.12 

Existing DHSs and relevant data in public domain 
allow us to estimate the distribution and retention of 
MCH handbooks, and to measure its distribution and 
retention on child vaccination and beyond. Countries 
having MCH handbooks can have a wider range of 
information that could be used for policy evaluation for 
MNCH	compared	to	program-specific	HBRs.

Takeuchi et al. (2015) reviewed articles based on 
samples collected in Japan, where MCH handbook 
has been used for seventy years. Thirty seven studies 
from	January	1980	 to	May	2017	were	 identified	using	
the key word “Maternal and Child Health handbook.” 
Seventeen studies had used MCH handbooks as data 
sources for health information at later in life.5 This 
demonstrates that researchers have acknowledged MCH 
handbook as health information potential source when it 
is well kept at home (e.g., more than 80% of university 
students	 could	 submit	 their	 immunization	 record	 from	
MCH handbook). This condition assumed that recording 
in and retained MCH handbook for a certain duration, 
demonstrating	the	effective	use	of	MCH	handbook.

Literature review on Indonesian articles showed 
that Indonesian researchers have referred MCH 
handbook data to assess mothers and children health 
from	 the	 conception	 to	 five	 years.	 Sixty-one	 studies	
after	2000	were	identified	using	“Buku KIA” key word, 
through Google Scholar. Twelve articles in 2010s had 
referred MCH handbook data related to pregnancy (e.g., 
background information,19 tetanus toxoid injection,20 
and iron tablets21), birth records (e.g. birth height22-23 
and birth weight24-25), breastfeeding,26 and child 
immunizations.27-28

DISCUSSIONS

The	 findings	 demonstrate	 that	 the	 components	 of	
MCH handbook use include distribute, explain, and 
record by health personnel, and receive, retain, bring, 
and read by women/mothers. When MCH handbook is 
designed	for	mothers/caregivers	to	fill,	it	includes	self-
record. Sometimes, family members read it (family-
read). Multi-bring and multi-record are included as 
components when MCH handbook acts as a connecting 
care-giving	sites	across	different	MNCH	stages.	While	
the	existing	nationally-representative	data	allows	us	 to	
measure distribution/receipt and retention of HBRs 
focusing	on	child	immunization	in	many	countries,	some	
countries have used the handbook to evaluate their health 
policies. Researches that have used MCH handbook on 
the	 different	 stages	 of	MNCH	may	have	 indicated	 the	
maturities of its implementation. 

Components	 of	 usage	 could	 be	 categorized	 as	
variables in implementation research. WHO guidelines 
did not identify any studies that could help answer 
the question: For women during pregnancy and after 
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birth,	 and	 for	 caregivers	 (P),	 does	 any	 component	 of	
HBRs usage (I), compared to inconsistent use of it 
(low	 use)	 (C),	 improve	 health	 service	 outcomes	 (O)?	
3	 For	 further	 assessment	 of	 the	 effectiveness	 of	MCH	
handbook	intervention,	it	is	necessary	to	operationalize	
its components. 

MCH handbook is being used more than ever in 
Indonesia. However, the varying levels of prevalence, 
and	retention	in	different	places	indicate	more	efficient	
procedures needed to support the continuum care. 
Indonesian	 literature	 has	 measured	 health	 personnel’s	
practices beyond distribution, but not across facilities 
(e.g.,	 public	 and	 private;	 health	 centers	 and	 hospitals)	
nor	 across	 timings	 or	 focuses	 (e.g.,	 different	 stages	 of	
MNCH	period).	Logically,	more	emphasis	is	needed	to	
measure the recordings after its distribution. Ensuring 
the information correctness recorded is another issue to 
be	crosschecked	with	health	facilities.	Effective	record-
keeping	 services	 provided	 to	 beneficiaries	 are	 a	 pre-
condition	for	the	effective use for continuum care.

While maturity of MCH handbook implementation 
increased, Indonesian researchers have started to 
acquire records on pregnancy, birth, and child health, 
besides	 child	 immunization.	 If	 more	 families	 retain	
MCH handbook until the child reaches adolescence, 
researchers can use it as a potential research tool. While 
the	child	immunization	record	is	often	used	to	estimate	
Expanded	Programs	on	 Immunization	coverage	at	12–
23 months,6 MCH handbook can help to explore various 
aspects of continuum care. Finally, privacy needs to be 
secured when researchers use the handbook data.

Further research can assess implementation issues 
such as: i) whether women have access to MCH 
handbook,	and	 if	not,	what	are	 the	 factors;	 ii)	whether	
women	are	active	users,	if	not,	what	are	the	factors;	iii)	
whether women receiving quality care, and whether 
their	 records	 are	 provided;	 and	 iv)	 whether	 women/
children enjoy better health and provided health care 
services.	This	study	is	the	first	in	exploring	measurable	
information	for	facilitating	effective	HBRs	and	ensuring	
continuum care through MCH handbook use.

CONCLUSIONS

While	 use	 of	 MCH	 handbook/HBRs	 for	 MNCH	
is	 necessary,	 the	 information	 to	 monitor	 its	 effective	
implementation	 is	 insufficient.	 Researchers	 can	 play	

important roles in ensuring that MCH handbook/HBRs 
provide	maximum	benefits	 to	mothers	and	children	by	
assessing	 the	 efficiency,	 equitability	 and	 the	 provided	
care quality.
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ABSTRACT

Promoting	exclusive	breastfeeding,	infant	and	young	child	feeding	(IYCF)	practice	are	strategies	to	solve	
and	prevent	 stunting.	However,	 in	 fact,	 this	 effort	does	not	yet	 achieve	 the	expected	 target.	Regulations	
on	exclusive	breastfeeding	and	 IYCF	have	been	provided	and	widely	 socialized	 so	 far.	This	 study	aims	
to	 analyze	 the	 correlation	 between	 regulation	 understanding	 (focusing	 on	 exclusive	 breastfeeding	 and	
IYCF)	by	 inter-professional	health	workers	collaboration	and	 the	 implementation	of	 stunting	prevention	
in urban areas. Observation based study with mixed method using cross sectional design was performed in 
Surabaya city (33 primary health care centers) and Sidoarjo district (13 primary health care centers), during 
September-December	2017.	The	subjects	of	199	health	workers	were	selected	purposively.	The	data	were	
collected through interview using structured questionnaire combined with Focus Group Discussion (FGD). 
Then,	 the	data	were	evaluated	using	descriptive	and	contingency	coefficient	analysis.	The	understanding	
of	 regulation	by	 inter-professional	 health	workers	 on	 the	 exclusive	breastfeeding	 and	 IYCF	varied	with	
average	of	76.4%	and	63.6%,	respectively.	The	implementation	of	this	regulations	by	the	inter-professional	
health cares did not yet in line with the condition of stunting program prevention. However, the performance 
synergism of multisector institutions and the cross profession to acheive the exclusive breastfeeding target 
was	stronger	than	that	of	IYCF.	According	to	contingency	coefficient	analysis	(p<0.05),	good	understanding,	
well-organized	 documents	 availability,	 and	 the	 regulation	 conformity	 by	 health	 workers	 significantly	
correlated with the implementation of exclusive breastfeeding regulation. Good understanding of health 
workers on exclusive breastfeeding and IYCF regulations is a key factor in the practical collaboration of 
inter-professional	health	workers	to	educate	people	to	achieve	the	target	and	to	implement	the	cross	sectional	
programs to prevent toddler stunting.
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INTRODUCTION

The implementation of the accelerated program of 
nutrition improvement through the rescue movement 
of	the	first	1000	days	of	life	in	Indonesia,	is	one	of	the	
efforts	to	achieve	the	target	of	SDGs.	The	achievement	

of the SDGs targets can only be done if the majority of 
policy concern are given to the nutritional improvement 
(Input, Output) on sustainable development. According 
to	The	National	Team	for	The	Acceleration	of	Poverty	
Reduction	(TNP2K)	in	2017	(1),	the	first	1000	days	of	
life	 (1000	HPK)	 program	 has	 not	 shown	 encouraging	
results such as lack of integration planning, budgeting 
implementation, service, monitoring and evaluation, as 
well as the lack of common purpose and agreement of the 
importance	of	handling	the	1000	HPK	issue.	Similarly,	
policy	and	intervention	programs	as	effectively	stunted	
because policy and regulation related to stunting 
intervention have not been maximally used as a common 
groud for handling stunting.
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Stunting in children is the most fundamental 
challenge in the world to promote development (2). 
Childhood	 stunting,	 being	 short	 for	 one’s	 age,	 has	
life-long	 consequences	 for	 health,	 human	 capital	 and	
economic growth (3). In Indonesia, stunting prevalence 
of	 children	 under	 five	 are	 37%.	 Promoting	 exclusive	
breastfeeding and IYCF are strategies to solve and 
prevent	stunting.	However,	 in	 fact,	 this	effort	does	not	
yet achieve the expected target. Regulations on exclusive 
breastfeeding and IYCF have been provided and widely 
socialized	so	far.

Both	 regulation	 and	 policy	 related	 to	 1000	 HPK,	
particularly regulation on exclusive breastfeeding and 
IYCF, are available in form of rules: Laws (Undang-
undang), Health Ministerial Regulation (Permenkes), 
Health Ministerial Decree (Kepmenkes) as well as 
Regional Regulation (Perda).	 The	 rules	 are:	 Law	No.	
36/2009 concerning health, Goverment Regulation 
(PP	 No.	 33/2012	 about	 exclusive	 breastfeeding),	 and	
Health	 Ministerial	 Decree	 RI	 No.450/Menkes/SK/
IV/2004	 about	 exclusive	 breastfeeding	 in	 Indonesia;	
and	Provincial	Government	Regulation	of	East	Java	No	
11/2011	about	nutrition	improvement	(4).	However,	the	
main challenges to execute the nutrition policy (5) are 
the coordination complexity inter and intra sectors, the 
lack of concern of decision makers about scale and the 
impact of nutrition problem on socioeconomic as well 
as for the next generation growth, and lack of social 
pressure and advocation leading to low commitment.

The challenges as previously mentioned give impact 
directly and indirectly on the achievements of nutrition 
improvement, which are not optimum yet such as the 
implementation on exclusive breastfeeding and IYCF. The 
earlier implementation on breastfeeding initiation or Inisiasi 
Menyusui Dini (IMD) is accounted as 50% out of total given 
birth mothers and 65% of the infants get less than 6 months 
exclusive	breastfeeding	(6).	This	study	aims	to	analyze	the	
correlation between regulation understanding (focusing on 

exclusive	 breastfeeding	 and	 IYCF)	 by	 inter-professional	
health workers collaboration and the implementation of 
stunting prevention in urban areas.

METHOD

Observation based study with mixed method using 
cross sectional design was performed in Surabaya city 
(33 primary health care centers) and Sidoarjo district 
(13	 primary	 health	 care	 centers),	 during	 September-
December 2017. The subjects of 199 health workers 
(head of primary health care unit, medical doctor, 
nutritionist, midwife, and others health workers) were 
selected purposively. The data were collected by 
interview using structured questionnaire and combined 
with focus group discussion (FGD).

Data collection was performed by trained 
enumerator and inspected by investigator team work. 
The data were collected through surveilance to health 
workers, and then FGD was conducted on them. The 
data were further analysed descriptively using frequent 
distribution, presented in tables and narations. The 
correlation between variables was performed with 
contingency	coefficient. Ethical clearance was obtained 
from	the	ethics	committee	of	Faculty	of	Public	Health,	
Universitas	Airlangga,	no	503-KEPK.

RESULTS AND DISCUSSION

The characteristics of health workers selected for 
this study were presented in Table 1. The average age 
of both planner (head of primary health care unit) and 
program executor (medical doctor, nutritionist, midwife, 
and others health workers) were 39.6 years old. The 
head	of	primary	health	care	unit	as	planner,	around	48.9	
years	old;	and	medical	doctor,	nutritionist,	midwife	and	
other health professionals as program executor, around 
37.7 years old. Most of the selected health workers were 
female, with the education level of BSc and medical 
doctor	(72.7%)	for	planner,	and	D3/D4	for	nutritionist,	
midwife, and others.

Table 1: Characteristics of Health Workers

Variable Head of Primary 
Health Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total

Age (years) 48.9	±	6.2 38.3	±	7.2 42.2	±	9.4 36.8	±	9.6 33.3	±	9.8 39.6	±	9.9
Gender

Male 8	(24.2%) 3	(9.4%) 11	(31.4%) 0 (0) 4	(20%) 26 (13.2%)
Female 25 (75.8%) 29 (90.6%) 24	(68.6) 77 (100%) 16 (80%) 171 (86.8%)
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Conted…

Education Level
D1 0 (0) 2 (5.7) 0 (0) 0 (0) 0 (0) 2 (1)

D3/D4 0 (0) 0 (0) 25	(71.4) 74	(96.1) 9	(40.9) 108	(54.3)
Bachelor (BSc) 24	(72.7) 26 (81.3) 8 (22.9) 2 (2.6) 13 (59.1) 73 (36.7)

Graduate (master) 9 (27.3) 6 (18.8) 0 (0) 1 (1.3) 0 (0) 16 (8)

Regulation and Understanding: In general, policies 
that become national programs will be strengthened 
institutionally with local regulations. The regulation 
and	 policy	 related	 to	 1000	HPK,	 especially	 regulation	
on exclusive breastfeeding and IYCF are provided in 
19	 regulations	 in	 different	 level	 such	 as	 Laws,	Health	
Ministerial Regulation, Health Ministerial Decree 
as well Government Regulation. If traced futher, not 
all	 region	 follow	 up	 the	 Presidential	 Regulation	 No	
42/2013	about	 the	Movement	of	1000	HPK.	East	Java	
is	 the	only	province	 in	 Indonesia	 that	has	a	Provincial	
Government Regulation for the nutrition improvement, 
and	 the	 district	 of	 Sidoarjo	 is	 also	 the	 first	 disctrict	
that	 has	 a	Regional	Regulation	No	 1/2016	 concerning	
nutrition improvement and exclusive breastfeeding (7). 
Among	19	 regulations,	 14	 regulations	 (8	 on	 exclusive	
breastfeeding and 6 regulations on IYCF) were asked 
to health workers regarding to their understanding, 
documentation, reading and implementation.

The knowledge of regulation on exclusive 
breastfeeding: The knowledge of health workers on 
exclusive breastfeeding regulation is presented in Table 
2.	PP	no.	33/2012	on	Exclusive	Breastfeeding	regulation	
and	 UU	No.	 36/2009	 on	 Health,	 are	 the	 most	 widely	
known regulations by the subjects (health workers). 

Regulations	on	exclusive	breastfeeding	such	as	PP	no.	
3/2012	 (Exclusive	 breastfeeding),	 Permenkes	 RI	 No.	
15/2013 on provision of nursery facility, Kepmenkes RI 
no.450/Menkes/SK/IV/2004	on	exclusive	breastfeeding	
to infant in Indonesia, are well known by head of 
primary health care unit, nutritionist and midwife. Other 
regulations known by the health workers particularly in 
Sidoarjo	district	 is	Perda	Sidorajo	District	 no.	 1//2016	
on nutrition improvement and exclusive breastfeeding.

Documentation of Regulation on Exclusive 
Breastfeeding: Based on the documentation, more than 
50% subjects did not have the document about exclusive 
breastfeeding regulation. Among the subjects who told 
that knowing well and have the document regulation, 
regrettably	they	couldn’t	showed	the	document.	Among	
the regulations which were well known by the subjects 
(PP	No.	33/2012	on	Exclusive	Breastfeeding),	only	30%	
of the health workers could showed the document.

Among 8 regulations as shown in table 2, the most 
frequently read and implemented regulations by the 
subjects	 were	 PP	 no.	 33/2012	 and	 UU	 no.	 36/2009.	
Between	those	regulations,	PP	no.	33/2012	was	the	most	
widely known regulations, available documents, reads, 
and implemented by health personnel.

Table 2: The Health Workers Who Knew the Exclusive Breastfeeding Regulations

Regulation Head of Primary 
Health Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total

PP	No.	33/2012 26 (83.9) 18 (56.3) 32	(91.4) 61 (85.9) 18 (81.8) 155 (81.2)
Permenkes	RI	No.	15/2013 24	(77.4) 12 (37.5) 25	(71.4) 52 (73.2) 13 (59.1) 126 (66)
Kepmenkes	RI	No.	450/
Menkes/SK/IV/2004 22 (71) 11	(34.4) 26	(74.3) 49	(68.1) 13 (59.1) 121 (63)

Permeneg PP	&	PA	RI	No.	
3/2010 18 (58.1) 8 (25) 21 (60) 40	(54.1) 5 (25) 92	(47.9)

UU	No.	36/2009	about	health 28 (90.3) 19	(59.4) 29 (82.9) 62	(84.9) 15 (75) 153 (80.1)
Perpres	No.	42/2013 19 (61.3) 5 (15.6) 22 (62.9) 41	(56.2) 5 (25) 92	(48.2)

Permenkes	RI	No.	25/2014 18 (58.1) 11	(34.4) 22	(64.7) 44	(61.1) 7 (35) 102	(54)
Permenkes	RI	No.15/2014 19 (61.3) 9 (28.1) 23 (65.7) 43	(59.7) 8	(40) 102 (53.7)
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Based	on	the	contingency	coefficient	study,	there	is	
a	 significant	 correlation	 (p<0.05)	 between	 knowledge,	
availability of document, regulations read, and the 
implementation of exclusive breasfeeding regulations. 
This result supports the urgency of regulation 
socialization,	document	provision	physically,	regulation	
that can be read by health personnel so the regulation 
can be optimally implemented.

IYCF regulation knowledge: About 6 regulations were 
asked to health workers (subjects). There were fewer 
subjects who knew the IYCF regulation compared to the 
exclusive breastfeeding one (Table 3). As show in the 
table, less than 50% subjects knew the IYCF regulation. 
Among	 6	 regulations	 asked,	 only	 Permenkes	 RI	 no.	
39/2013 about infant formula milk and other products 
was known by half of the subject escpecially head of 
primary health unit, nutritionist, and midwife.

As shown in table 3, more than 60% of the subjects 
did not have the document of IYCF regulation. Among 
the health workers possessing the regulation document, 
less than 15% of them could showed the document. The 
document shown by 11% of the health workers was 
Permenkes	RI	No.	 39/2013	 about	 infant	 formula	milk	
and	 other	 products,	 and	Kepmenkes	 RI	No.	 224/2007	
about	technical	specification	on	complementary	food.

There is less than 30% of the health workers have 
read the IYCF regulation. This regulation was most 
widely read by nutritionist. Overall, IYCF regulation 
which was most widely read by health workers was 
Permenkes	 RI	 No.	 240/MENKES/PER/V/1985	 about	

breastfeeding meanwhile, the IYCF regulation which 
was most widely read by nutritionist was Kepmenkes 
RI	 No.	 224/2007	 about	 technical	 specification	 on	
complementary food.

The IYCF regulation was more implemented by 
nutritionist than other health professionals. The most 
implemented	regulations	were	Permenkes	RI	No.39/2013	
about	infant	formula	milk	and	other	products,	Permenkes	
RI	No.	240/MENKES/PER/V/1985	about	breastfeeding	
substitution,	 and	 Kepmenkes	 RI	 No.	 224/2007	 about	
technical	specification	on	complementary	food.

Based	 on	 the	 contingency	 coefficient	 test,	 there	
was	 a	 significant	 correlation	 (p<0.05)	 between	
knowledge, document availability, regulations read, 
and the implementation of IYCF regulation. This result 
also	 support	 the	 urgency	 of	 regulation	 socialization,	
document provision, and regulation reading to achieve 
optimum implementation of IYCF regulation.

The	 understanding	 of	 regulation	 by	 inter-
professional health workers on exclusive breastfeeding 
and	 IYCF	 varied	 with	 average	 of	 76.4%	 and	 63.6%,	
respectively. The implementation of this regulations by 
these	 inter-professional	health	cares	did	not	yet	 in	 line	
with the condition of stunting program prevention.

According	 to	 contingency	 coefficient	 analysis	
(p<0.05),	 good	 understanding,	 well-organized	
documents availability, and the regulation conformity 
by	 health	 workers	 significantly	 correlated	 with	 the	
implementation of exclusive breastfeeding regulation.

Table 3: The Health Workers Who Knew the IYCF Regulations

Regulation
Head Primary 
Health Care 

Unit

Medical 
Doctor Nutritionist Midwife

Other 
Health 

Professional
Total

Permenkes	RI	No.	240/
MENKES/PER/V/1985 15	(48.4) 7 (21.9) 19	(54.3) 36	(51.4) 8	(40) 85	(45.2)

Permenkes	RI	No.	39/2013 17	(54.8) 7 (21.9) 22 (62.9) 41	(55.4) 9	(45) 96 (50)
Permenkes	RI	No.	49/2014 15	(48.4) 8 (25) 20 (57.1) 33	(45.2) 8	(36.4) 84	(43.5)
Permenkes	RI	No.	51/2016 12 (38.7) 7 (21.9) 16	(47.1) 31	(42.5) 3 (15) 69 (36.3)
Kepmenkes	RI	No.	237/

Menkes/SK/IV/1997 13	(41.9) 7 (21.9) 18 (52.9) 30	(40.5) 3 (15) 71 (37.2)

Kepmenkes	RI	No.	224/2007	 13	(41.9) 7 (21.9) 19	(54.3) 39 (52.7) 6 (30) 84	(43.8)

The commitment of multisectoral and intra 
professional institutions:	 Table	 4	 shows	 the	 health	
workers commitment at planner and executor levels. 

Most of the planners and the executors have strong 
commitment to achieve the target of exclusive 
breastfeeding, IMD, and IYCF. 
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More than 50% of the health workers both at planner 
and executor levels showed very strong commitment 
to achieve exclusive breastfeeding, IMD, and IYCF 
targets. While, more than 1/3 of the health workers 
have strong commitment. As shown in the table, the 

commitment to achieve exclusive breastfeeding target 
was stronger as compared to both IMD and IYCF targets. 
The performance synergism of multisector institutions 
and the cross profession to acheive the exclusive 
breastfeeding target was stronger than that of IYCF.

Table 4: The Commitment of Health Workers on Exclusive Breastfeeding, IMD, and IYCF

Variables Head of Primary 
Health Care Unit

Medical 
Doctor Nutritionist Midwife Other Health 

Professionals Total

The commitment to achieve exclusive breastfeeding target
Very strong 23 (69.7) 22 (68.8) 24	(68.6) 40	(51.9) 11 (50) 120 (60.3)

Strong 9 (27.3) 9 (28.1) 11	(31.4) 34	(44.2) 11 (50) 74	(37.2)
Moderate strong 1 (3) 1 (3.1) 0 (0) 3 (3.9) 0 (0) 5 (2.5)

The commitment to achieve IMD target
Very strong 21 (63.6) 19	(59.4) 17	(48.6) 37	(48.1) 12	(54.5) 106 (53.3)

Strong 9 (27.3) 10 (31.3) 14	(40) 38	(49.4) 10	(45.5) 81	(40.7)
Moderate strong 3 (9.1) 3	(9.4) 4	(11.4) 2 (2.6) 0 (0) 12 (6)

The commitment to achieve IYCF target
Very strong 18	(54.5) 19	(59.4) 22 (62.9) 34	(44.2) 13 (59.1) 106 (53.3)

Strong 11 (33.3) 10 (31.3) 12	(34.3) 37	(48.1) 9	(40.9) 79 (39.7)
Moderate strong 4	(12.1) 3	(9.4) 1 (2.9) 6 (7.8) 0 (0) 14	(7)

More than 50% of the health workers both at planner 
and executor levels showed very strong commitment 
to achieve exclusive breastfeeding, IMD, and IYCF 
targets. While, more than 1/3 of the health workers 
have strong commitment. As shown in the table, the 
commitment to achieve exclusive breastfeeding target 
was stronger as compared to both IMD and IYCF targets. 
The performance synergism of multisector institutions 
and the cross profession to acheive the exclusive 
breastfeeding target was stronger than that of IYCF.

CONCLUSIONS

Good understanding of health workers on exclusive 
breastfeeding and IYCF regulations is a key factor in 
the	 practical	 collaboration	 of	 inter-health	 workers	 to	
educate people to achieve the target and to implement 
the cross sectional programs to prevent toddler stunting. 
The equal commitment of all health professionals on 
breastfeeding-related	 policies	 as	well	 as	 regulations	 is	
urgently needed to achieve optimal target of stunting 
prevention acceleration.
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ABSTRACT

Routine	growth	monitoring	of	children	in	Indonesia	is	done	through	Posyandu.	Posyandu	cadres	who	have	
sufficient	 knowledge	 about	Child	Growth	Monitoring	 (CGM)	 are	 needed	 to	 improve	 early	 detection	 of	
child	malnutrition	 to	prevent	 stunting.	The	 ability	 to	use	WHO-Anthro	 software	 followed	by	mentoring	
programs is expected to help increase cadre capacity in CGM performance. This study aims to determine 
the	effectiveness	of	 training	and	mentoring	activities	 in	using	WHO-Anthro	software	 to	 improve	cadres’	
performance	in	monitoring	children’s	growth.	This	research	was	a	collaborative	research	with	the	Ministry	of	
Health.	This	experimental	research	used	one	group	pretest-posttest	design.	This	research	was	conducted	on	
30	female	cadres	from	30	Posyandu	in	Semarang	City,	Indonesia.	Intervention	activities	and	data	collection	
were	carried	out	for	three	months.	Data	were	analyzed	by	comparison	tests.	The	results	showed	that	after	the	
intervention there was an increase in knowledge scores, practice scores and performance scores of cadres 
in	CGM.	 It	was	 concluded	 that	 training	 and	guidance	 on	 the	 implementation	of	WHO-Anthro	 software	
improved cadre performance in CGM.
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INTRODUCTION

In Indonesia, child growth monitoring activities for 
early detection of growth disturbances are carried out 
through	activities	at	Posyandu.	The	existence	of	Posyandu	
as	an	effort	to	early	detection	of	community-based	child	
growth disorders, was initially promoted by Unicef   in the 
1980s with the aim of weighing children and heavy plots 
on growth charts for early detection of growth faltering, 
thus enabling community workers (cadres) to advise 
mothers about how to improve the growth of disturbed 
children1.	The	 existence	of	Posyandu	has	 been	proven	
to play an important role in survival activities through 
growth monitoring and promotion activities (Growth 
Monitoring	and	Promotion)	 in	children	 in	 Indonesia2,3. 
Like experience in many countries, child growth 

Monitoring	 and	 Promotion	 activities	 are	 supported	 by	
community participation through volunteer labor 4–6.

However, there are a number of problems related 
to	 the	 implementation	 of	 Posyandu	 in	 child	 growth	
monitoring activities in Indonesia, among others: there 
are still inadequate facilities and skills of cadres1, 
Posyandu	 cadres	 are	 volunteers,	 often	 change	without	
being followed by training or retraining, as a result the 
technical abilities of active cadre are inadequate7, lack 
of ability which is very severe in weighing and plotting8, 
lack	 of	 ability	 of	 Posyandu	 cadres	 in	 conducting	
“nutritional counseling” causes nutritional education 
activities to become jammed or not implemented, so that 
toddlers who come are only weighed and recorded in 
Growth Monitoring Chart without adequate explanation 
so	 efforts	 to	 prevent	 the	 incidence	 of	malnutrition	 are	
less	 effective7. Therefore, it is necessary to increase 
cadre capacity through ongoing training and mentoring 
activities9,10	 so	 that	 cadres	 have	 knowledge	 and	 self-
efficacy	cadres	are	increasing	11,12 so that cadres become 
more	confident	 in	carrying	out	 their	 tasks	 13, related to 
growth monitoring and providing nutrition counseling.
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Nutrition	surveillance	activities	 for	early	detection	
of nutritional problems in infants required strengthening 
of information systems in cadres. Strengthening of 
information subsystem in this matter was urgent so need 
to	 do	 the	 joint	 effort	 to	 push	 for	 all	 activity	 recording	
and data processing result of measurement of nutrition 
status gradually needed to be changed towards digital or 
computation.

Currently, the anthropometric index can be calculated 
using	 the	 World	 Health	 Organization’s	 Child	 Growth	
Standard	 (WHO,	 2007)	 using	 WHO-Anthro	 software.	
This application is simple enough to operate but is able 
to calculate anthropometry indicators and can present the 
data in the form of individual charts more accurately9. 

Introducing	 the	used	of	WHO-Anthro	software	 to	cadres	
expected to improve the validity of weighing data 
processing	Posyandu.	Thus,	this	study	aims	to	determine	the	
effectiveness	of	training	and	mentoring	activities	in	using	
WHO-Anthro	 software	 to	 improve	 cadres’	 performance	
in Child Growth Monitoring (CGM). The location of this 
study was Semarang City because the participation rate for 
Posyandu	was	70.0%	with	the	percentage	of	children	under	
five	coming	and	weighing	80.5%8.

MATERIAL AND METHOD

Research Design and Study Subject: This research is an 
experimental	study	with	the	design	of	a	pretest-posttest	
group without a control group with the nonrandom 
sample. The study was conducted on 30 female 
cadres	 from	30	Posyandu	 in	health	care	Pudakpayung,	
Semarang City, Indonesia.

Data Collection: Data collection was carried out using 
a	questionnaire	consisting	of	 seven	parts.	Part	1	 is	 the	
characteristics of respondents consisting of 6 questions, 
including age, occupation, length of time as cadres, 
education, training history as cadres and frequency of 
cadre training. Section 2 is knowledge consisting of 37 
questions,	Part	3	is	an	attitude	consisting	of	29	questions.	
Section	4,	practice	consists	of	29	questions.	Section	5	is	
self-efficacy	consisting	of	30	questions.	Section	6	is	the	
cadre performance in Child Growth Monitoring (CGM), 
including (a) monitoring the nutritional status of children 
under	five	(2	questions),	(b)	data	quality	(7	questions),	
(c) data processing (5 questions), (d) cadre data analysis 
(3 questions), (e) program success (3 questions) and (f) 
achievement of cadre program targets (1 question).

The intervention consisted of training and mentoring 
the use of the Anthro WHO software for data management 
in	 Posyandu.	 Cadres	 are	 taught	 how	 to	 install	Anthro	
WHO software and how to use the three main menus: (a) 
Anthropometric Calculator, b) Individual Assessment, 
and	 (c)	Nutrition	Survey,	 according	 to	manual14. Then 
the trainer teaches the use of child growth monitoring 
charts. Intervention activities and data collection were 
carried out for three months. Data were collected twice 
(pretest and posttest), before and after the intervention.

STATISTICAL ANALYSIS

Data	analysis	was	done	with	IBM	SPSS	Statistics.	
Research Method. Data distribution was tested using 
the Kolmogorov Smirnov test in which data is normally 
distributed if p>0.05. In answering the research 
objectives and proving the hypothesis, statistical tests 
were carried out using Mann Whitney, Wilcoxon and 
Rank Spearman tests.

FINDINGS

Characteristics of Respondents: Table 1 showed that 
most of the cadres were housewives who were not 
working (80.0%). The education level of cadres was 
mostly highly educated (83.3%). Two of the three cadres 
claimed to have attended the training twice. The average 
age	of	cadres	was	at	45.4	years	with	the	average	length	
of duty as a cadre for 10.1 years.

Impact of Intervention: The results showed an increase 
in the scores of cadre knowledge, attitudes, practices, 
self-efficacy	 and	 cadre	 performance	 in	 CGM	 (Table	
2), but only scores of cadre knowledge, practice, and 
cadre	performance	in	CGM	were	significantly	different	
between before and after the intervention (p<0.05). 
A	 score	 of	 cadre	 attitudes	 and	 cadre	 self-efficacy	 did	
not	 differ	 significantly	 between	 before	 and	 after	 the	
intervention (p>0.05).

Table 1: Characteristics of Respondents (n = 30)

Characteristics of Respondents N %
Work Status

Workers 6 20,0
Not	Workers 24 80,0

Education Level
Low 5 16,7
High 25 83,3
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Conted…

Training History as Cadres
Never 10 33,3
Ever 20 66,7

And Frequency of Cadres Training
Mean	±	S.D 1,4	±	2,51

Median (Min–Max) 0,0 (0,00–10,00)
Age (Years)

Mean	±	S.D 45,4	±	6,44
Median (Min–Max) 45,5	(28,00–56,00)

Length of Duty as Cadres
Mean	±	S.D 10,1	±	9,31

Median (Min–Max) 6,5 (1,00–35,00)

Factors related to changes in cadre performance: 
The relationship between personal characteristics of 
cadres and changes in knowledge, attitudes, practices, 
self-efficacy	and	CGM	performance	scores	are	presented	
in	 Table	 3.	 Based	 on	 Table	 3,	 the	 cadre’s	 personal	
characteristics	 are	 significantly	 related	 to	 changes	 in	
knowledge scores are the level of education of cadres 
and history have attended cadre training, while those 
related to changes in attitude scores are the status of 
cadre work, and related to changes in practice scores 
are the frequency of cadre training. However, no cadre 
personal	 characteristics	 were	 significantly	 associated	

with	 changes	 in	 self-efficacy	 scores.	 The	 personal	
characteristics	of	cadres	significantly	related	to	changes	
in CGM performance scores are cadre work status.

Table	 4	 shows	 the	 results	 of	 correlation	 analysis	
between various variables, including changes in 
knowledge	 score,	 attitude	 scores,	 practice	 scores,	 self-
efficacy	 scores,	 and	 CGM	 performance	 scores.	 The	
results showed a positive correlation between changes 
in knowledge scores and changes in practice scores 
(r	 =	 0.407;	 p	 =	 0.026).	While	 there	 is	 no	 significant	
correlation	between	the	other	variables	(Table	4)

DISCUSSION

The skills of cadres in the management of 
anthropometric measurement data can be increased 
by providing training in accordance with procedures. 
During this time cadres have received basic training 
and	 refresher	 on	 service	 activities	 in	 Posyandu	 with	
conventional approaches, namely training with lecture 
methods, accompanied by discussions with trainers. One 
of the weaknesses of the conventional method is that it 
only increases knowledge, but does not improve the 
skills of trainees. The method used in training should be 
adapted to the problems, situations, and conditions of the 
trainees	so	that	the	skills	and	performance	of	Posyandu	
cadres can increase15.

Table 2: Comparation of pretest and posttest score (n = 30)

Variable Pretest Score Posttest Score Δ (Score Change) Percentage of Δ (%) p
Knowledge

Mean	±	S.D 64,1	±	2,88 64,7	±	3,62 2,4	±	2,71 4,0	±	4,56
0,001a

Median (Min–Max) 64,0	(58,00–70,00) 66,0 (56,00–70,00) 2,0	(-2,00–10,00) 3,2	(-2,94–17,86)
Attitude

Mean	±	S.D 54,2	±	2,34 54,7	±	3,16 1,2	±	1,74 2,4	±	3,30
0,131b

Median (Min–Max) 54,5	(49,00–57,00) 56,0	(44,00–58,00) 2,0	(-2,00–5,00) 1,8	(-3,57–9,80)
Practice

Mean	±	S.D 52,2	±	3,62 53,5	±	3,57 1,6	±	3,31 4,7	±	6,57
0,048b

Median (Min–Max) 52,5	(43,00–58,00) 55,0	(45,00–58,00) 2,0	(-3,00–12,00) 3,2	(-7,14–20,42)
Self Efficacy

Mean	±	S.D 65,0	±	15,02 64,81	±	22,04 7,7	±	9,97 14,6	±	19,22
0,614b

Median (Min–Max) 64,9	(38,83–90,33) 69,8 (0,00–90,33) 6,8	(-17,00–31,66) 8,8	(-20,65–70,88)
CGM Performance

Mean	±	S.D 4,4	±	1,37 3,6	±	3,85 0,7	±	1,48 0,5	±	0,74
0,007b

Median (Min–Max) 4,9	(0,47–5,96) 3,8	(0,0–4,77) 0,6	(-3,30–2,79) 0,17	(-3,30–1,0)
a	Paired	T-Test,	b Wilcoxon Test



     1022      Indian Journal of Public Health Research & Development, March 2019, Vol.10, No. 3

Table 3: The relationship between individual cadre characteristics and change of cadre performance score 
(score gain) after intervention

Variable Δ Knowledge 
score

Δ Attitude 
score

Δ Practice 
score

Δ Self 
Efficacy 

score

Δ CGM 
Performance 

score
Employment Status 0,374b 0,044c 0,462b 0,416c 0,041c

Age (Year) r	=	0,090
p	=	0,337d

r	=	0,022
p	=	0,910e

r	=	-0,070;
p	=	0,411d

r	=	0,085
p	=	0,657e

r	=	0,002
p	=	0,991e

Education Level 0,022b 0,463c 0,208b 0,496c 0,538c

Long Being a Cadre r	=	-0,124
p	=	0,512d

r	=	0,022
p	=	0,910e

r	=	-0,260;
p	=	0,166d

r	=	0,160
p	=	0,398e

r	=	0,255
p	=	0,173e

History Following Cadre Training 0,013b 0,424c 0,559b 0,617c 0,609c

Frequency of Cadre Training r	=	-0,164
p	=	0,385d

r	=	0,246
p	=	0,190e

r = 0,350;
p = 0,038d

r	=	-0,021
p	=	0,914e

r	=	0,126
p	=	0,507e

b Mann Whitney Test, c	Unpaired	T-Test,	d Rank Spearman Test, e	Pearson	Product	Moment

Table 4: Correlation (r) among change of knowledge, attitude, practice, self-efficacy, and CGM performance score

 Δ Knowledge 
score

Δ Attitude 
score

Δ Practice 
score

Δ Self 
Efficacy score

Δ CGM 
Performance score 

Δ	Knowledge	score
r -0.021 0.407 -0.094 -0.085

(p) (0.911) (0.026) (0.622) (0.655)

Δ	Attitude	score
r 0.234 0.253 -0.090

(p) (0.214) (0.177) (0.636)

Δ	Pactice	score
r -0.063 0.159

(p) (0.742) (0.401)

Δ	Self	Efficacy	score
r -0.131

(p) (0.491)
Δ	CGM	Performance	

score
r

(p)

This study proves that training is followed by 
mentoring	on	the	use	of	WHO-Anthro	software	in	CGM	
activities	 affected	 changes	 in	 cadre	 knowledge	 scores,	
practices, and cadre performance. It proves that with the 
accompaniment of continuously, knowledge of cadres 
would be increased. With increasing knowledge, it 
would also improve the ability of practice. As practice 
was a manifestation of an action based on the previous 
empowerment. With the increased practice score, then 
indirectly would also increase the performance of 
cadres	Posyandu.	Thus,	cadres	could	perform	the	tasks	
in accordance with the objectives to be achieved from 
the	 implementation	of	Posyandu	 16. In the indicator of 
data quality and the achievement of program facilities 
in performance surveillance variable did not change the 
score of the possibility occurred because the cadres were 
actually experiencing confusion data processing through 

the	 computerized	 system	 with	 WHO-Anthro.	 After	
being	assisted,	the	cadres	learned	more	about	Posyandu	
and	WHO-Anthro	so	they	realized	that	facilities	in	their	
Posyandu	still	lacking17.

The impact of the training on improving the skills 
of	 Posyandu	 cadres	 has	 been	 widely	 demonstrated,	
that	 the	 skills	 of	 Posyandu	 cadres	 in	 anthropometric	
measurements increase after participating in training18,19.

The	results	of	this	study	are	similar	to	the	findings	
of the study in the city of Banda Aceh18, which found 
the quality of information on training groups based 
on	WHO-Anthro	 software	 after	 one	month	 of	 training	
had a good improvement, especially in terms of timely, 
completeness, and accuracy aspects. After one month of 
training and the application of WHO growth standards 
in	the	treatment	group	based	on	WHO-Anthro	software	
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showed an increase in the percentage of information 
quality	of	nutritional	status	data	on	children	under	five	
reaching 13.6%. The quality of nutritional data from 
trainees	 based	 on	 WHO-Anthro	 software	 had	 better	
effectiveness	than	manual-based	training.	This	finding	is	
reinforced	by	De	Onis	et	al.,	The	use	of	WHO-Anthro	
software can accelerate the process and increase the 
validity	 of	 input-output	 data	 produced,	 and	 become	
an important part in the assessment or monitoring of 
nutritional status20.

The impact of interventions on changes in cadre 
performance at CGM was higher found in cadres 
with working status than those who did not work. The 
cadres who work are thought to be better able to adapt 
and implement new applications because they have 
better working skills. The intervention on changes in 
knowledge and practice was found to be higher in cadres 
who previously had a history of training or more training 
frequency.	Previous	training	that	has	been	accumulated	
will increase more trained knowledge, insight, and skills. 
The link between training increased knowledge and 
skills has been found through this study, that changes 
in knowledge are positively correlated with changes in 
cadre practices.

In	 this	 study,	 training	 did	 not	 significantly	 affect	
changes	 in	 self-efficacy	 variables,	 and	 a	 number	 of	
characteristics of cadre characteristics were also not related 
to	changes	 in	 self-efficacy	scores.	However,	 self-efficacy	
scores have proven to increase after training and mentoring. 
this may occur because the activity is not focused on how 
to	 improve	 good	 self-efficacy	 because	 if	 this	 process	 is	
carried out it will take longer and not less cost. Factors 
such as mastery experiences, vicarious experiences, social 
persuasion, physiological and emotional states21 have not 
been included in the analysis. The results of this study are 
different	from	the	results	of	research	conducted	on	Posyandu	
cadres	in	East	Java,	where	interventions	can	significantly	
improve	 self-efficacy	and	affective	abilities22. The higher 
self-efficacy	will	have	a	positive	effect	on	 improving	 the	
affective	 ability	 of	 a	 cadre,	 and	 the	 higher	 the	 affective	
ability	of	a	cadre	will	have	an	effect	on	increasing	healthy	
behavior23. Increased cadre ability will have an impact on 
Posyandu	management,	especially	growth	monitoring	and	
health promotion.

Training	activities	on	the	implementation	of	WHO-
Anthro	software	have	been	proven	to	improve	Posyandu	
cadre knowledge, but to improve the practice and cadre 

performance need three months of assistance. This 
research completed evidence, that to change the pact and 
ability of cadres could not be done in a short time, but 
needed assistance. Intervention with the training model 
alone	is	not	enough,	it	needs	to	be	continued	with	field	
assistance	that	is	carried	out	on-going.

Although training and mentoring on the use of 
WHO-Anthro	 software	 have	 been	 proven	 to	 be	 able	
to improve the knowledge, practice, and performance 
of	 Posyandu	 cadres,	 the	 intervention	 model	 has	 not	
been able to address all the issues related to cadres in 
the	Posyandu.	The	cadres	often	change	and	need	to	be	
followed by training or retraining so that the technical 
skills of active cadre nutrition are adequate and have the 
ability to do “nutrition counseling and counseling” so 
that nutritional education activity can be run7.

CONCLUSION

It was concluded that training and guidance on 
WHO-Anthro	software	implementation	improve	cadres	
performance and nutrition surveillance in Posyandu. To 
improve	the	capacity	of	cadre	in	handling	the	Posyandu	
information system, it is necessary to train and carried 
out the mentoring activities (in at least three months).
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ABSTRACT

The prevalence of stunting in children is related to poverty, low education levels, and inadequate health and 
health	services.	However,	in	a	society	with	sufficient	income,	it	is	not	guaranteed	to	be	free	from	stunting.	
The purpose of this study was to determine the relationship between family socioeconomic aspects and 
stunting in favorite elementary school children. This research was an analytic observational study with a 
cross-sectional	design.	The	research	subjects	were	458	children	from	favorite	primary	schools	in	Semarang	
Indonesia, who were selected using simple random sampling. The dependent variable was stunting status. 
Independent variables were gender and age of school children, level of education, occupation, and income 
of	their	parents.	Hypothesis	test	used	Chi-square	and	multivariate	analysis	with	Logistic	Regression.	The	
study found that the percentage of stunted children in favorite elementary school students was relatively low. 
Bivariate	analysis	showed	there	were	several	variables	related	to	stunting	in	students,	namely	the	child’s	age,	
maternal	education	and	father’s	income.	Multivariate	analysis	showed	maternal	education	levels	related	to	
stunting status in children, mothers with low education risk increasing the stunting of children in favorite 
schools	(OR	=	4.65;	95%	CI:	1.50-14.45).	Parent	factors	are	related	to	stunting	in	children.
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INTRODUCTION

The main component needed to implement national 
development	are	qualified	human	resources.	Meanwhile,	
one of the determinants of the quality of human resources 
is the adequacy of nutrition. Good nutrition will produce 
healthy, intelligent and productive human resources. 
Extensive research has shown the health, economic and 
intergenerational consequences of stunting: higher risk 
of dying, poorer psychomotor and mental development 
and school achievement, loss of human capital and 
economic productivity in adulthood, increased risk of 
chronic diseases, and reduced maternal reproductive1. 

Children in school and adolescence have growth 
mentally, intellectually, physically, and socially. This 
age group needs to get special attention. That is the most 
important phase to form the human resources that will 
hold the future of a country. When their nutritional needs 
are	not	fulfilled	properly,	then	their	mental	and	physical	
development is also not optimal. So they can not carry 
out the role of a leader in the future2.

One of the nutrition problems faced by Indonesian 
children,	 including	 school-age	 children,	 is	 stunting.	
Stunting problems in children can lead to adverse 
cognitive development in childhood and adolescence, 
fewer school years, cognition losses, and losses via 
reduced schooling, productivity losses and reduced 
adult stature3.	 Prevalence	 stunting	 in	 Indonesia	 has	
remained high over the past decade, the national level 
is approximately 37%4. Toddler with stunting status will 
have a higher risk of poor cognitive, lower educational 
achievement in life and can cause a problem in subsequent 
socio-economic,	 inter-generational	 consequences.	
There are three causes of stunting phenomenon in 
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South Asia and in most developing countries, (1) poor 
feeding	 practice;	 (2)	 poor	 maternal	 nutrition	 and	 (3)	
poor	sanitation.	All	of	the	causes	factor	related	to	socio-
economic aspects5.

Stunting	 in	 school-age	 will	 be	 associated	 with	
cognitive development, low productivity and shorter 
stature in adulthood. Indonesian Baseline Health 
Research	in	2010	with	sample	children	aged	6-12	years	
showed	prevalence	stunting	among	school-age	children	
in	 Indonesia	was	35.4%	was	41.6%	 in	 rural	 areas	 and	
29.8% in urban areas6. Current research showed risk 
factors	 for	 stunting	 in	 school-aged	 are	 a	 number	 of	
family member, occupational, maternal education and 
education	of	the	family’s	head5.

Based on various studies, it appears that low 
economic conditions, poor families and low education 
are always considered to be the cause of stunting. There 
have been no studies examining the incidence of stunting 
in	 families	 with	 good	 economics	 (sufficient	 income)	
with their children attending favorite schools. 

The purpose of this study was to determined the 
relationship	 between	 socio-economic	 aspects	 of	 the	
family	 and	 the	 incidence	 of	 stunting	 in	 school-age	
children from the favorite primary school in Semarang, 
Jawa	Tengah	Province	in	Indonesia.

MATERIAL AND METHOD

This research is an analytic observational study 
with	a	cross-sectional	design.	This	study	was	conducted	
on male and female students at a primary school, “SD 
Sendangmulyo	 04”,	 in	 Semarang	 City,	 Central	 Java	
Province,	 Indonesia.	 This	 school	 is	 a	 favorite	 school	
with international standard schools. The number of 
subjects	was	458	consisting	of	219	boys	and	239	girls	
were selected with simple random sampling from 
grades 1 to 6. The dependent variable is stunting status. 
Independent	variables	studied	include	sex,	age,	father’s	
education	 level,	mother’s	education	 level,	 father’s	 job,	
mother’s	job,	father’s	income,	and	mother’s	income.

The data were collected by asking respondents 
with questionnaires. Data collection was conducted by 
10	 selected	 collages	 from	 the	 Department	 of	 Public	
Health	Nutrition,	Faculty	of	Public	Health,	Diponegoro	
University.

After data was collected by enumerators, it started 
with data editing, coding, data entry, and data cleaning. 

Data	ware	categorized	(1)	Categories	of	age	<9.6	years	
and	≥9.6	years.	(2)	Stunting	category	(HAZ	<	-2SD	)	and	
not	stunting	(HAZ	≥	-2SD);	(3)	The	level	of	education	
was	categorized:	low	(never	studied	in	high	school)	and	
high	(studied	in	high	school	and	or	university);	(4)	Job	
status	 consists	 of:	 not	 working	 and	 working;	 and	 (5)	
family	 income	per	month	was	categorized:	no	income,	
two million rupiahs or less and more than two million 
rupiahs every month.

Statistical analysis of this study was carried out on 
a categorical scale. Data analysis was performed with 
IBM	SPSS	 Statistics.	The	 hypothesis	 test	 used	 in	 this	
study	was	Chi-square	and	the	variable	said	to	be	related	
to stunting when p<0.05. Furthermore, the independent 
variables which had p<0.025 were included with 
multivariate analysis using Logistic Regression.

RESULTS

Based on the data presented in Table 1, it was found 
that	a	number	of	students	who	suffered	stunting	(7%).

Table 1: Stunting status of children (n = 458)

Stunting 
Status

Boys Girls Total
n % n % n %

Stunting 15 6.8 17 7.1 32 7.0
No	Stunting 204 93.2 222 92.9 426 93.0

Total 219 100.0 239 100.0 458 100.0

The	 majority	 of	 father	 and	 mother’s	 education	
level was at a high level. However, the low number of 
educational	levels	on	the	respondents’	mothers	was	3.9%.	
The	 result	 of	 bivariate	 analysis	 at	 all	 subject	 (n=458)	
from this study was shown in Table 2. Variable that 
associated	with	stunting	in	school-age	children	were	the	
age	of	the	child	(p=0.049),	mother’s	education	(p=0.005)	
and	father’s	income	(p=0.040).	The	odds	ratio	from	that	
variable	showed	OR=2.0	(95%	CI:0.94–	4.25)	in	the	age	
of the child, its mean that children in <9.6 years old have 
a risk to become stunting twice higher than children in 
≥9.6years	old.	Variable	mother’s	education	level	showed	
OR=5.8	 (95%	 CI:1.95–17.71),	 its	 mean	 that	 children	
who have a mother with low education will have a risk to 
stunting	five	times	higher	than	the	children	who	have	a	
mother with high education. In line with the variable age 
of	 the	 child,	 variable	 father’s	 income	 showed	OR=2.0	
(95%CI:0.98–4.32).	 Its	mean	that	children	who	have	a	
father with low income will have a risk to stunting twice 
higher than the children who have a father with high 
income (Table 2).
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Table 2: The relationship between the socio-economic status of families variables and stunting status (n = 458)

Variable
Stunting Status

P OR
( 95%CI)Yes No

n % n %
Sex:

Male 15 6.8 204 93.2
0.530 0.9

(0.46–1,79)Female 17 7.1 222 92.9
Age (years):

< 9.6 21 9.2 208 90.8
0.049 2.0

(0.94–4.25)≥	9.6 11 4.8 218 95.2
Education Level:
Father

Low* 2 22.2 7 77.8
0.125 3.9

(0.794–0.05)High 30 6.7 419 93.3
Mother

Low* 5 27.8 13 72.2
0.005 5.8

(1.95–17.71)High 27 6.1 413 93.9
Occupational Status:
Father

No* 0 0.0 0 0.0
- -

Yes 32 7.0 426 93.0
Mother

No* 23 7.6 278 92.4
0.290 1.3

(0.61–3.01)Yes 9 5.7 148 94.3
Family Incomes:
Father

Low* 13 10.9 106 89.1
0.040 2.0

(0.98–4.32)High 19 5.6 320 94.4
Mother

No* 23 7.6 278 92.4
0.290 1.3

 (0.61–3.01)Yes 9 5.7 148 94.3

The	father’s	occupation	variable	cannot	be	analyzed	
because all fathers work or have jobs.

So, it made the data became constant and can 
not	 continue	 to	 analyze.	 In	 this	 study,	 the	 variables	
unrelated to stunting status of the whole children were 
sex	 (p=0,530),	 father’s	 education	 (p=0.125),	 mother’s	
occupation	 (p=0.290)	 and	 mother’s	 income	 (p=0.290)	
(Table 2).

Multivariate analysis was performed on all 
respondents using variables that met the requirements, 
based on the results of the bivariate analysis. There were 
three	 variables	 that	 fulfill	 the	 conditions,	 namely	 age,	
mother’s	education,	and	father’s	income	(p<0.025).

Table 3: The result of multivariate analysis (n = 458)

Coefficient p OR
95% CI

Min Max
Age < 9,6 

years 0.543 0.169 1.72 0.79 3.73

Mother’s	
Education 
was low

1.538 0.008 4.66 1.50 14.45

Father’s	
Income 
was low

0.543 0.165 1.72 0.80 3.70

Constanta 0.567 0.315 1.76
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Multivariate analysis showed maternal education 
levels related to stunting status in children, mothers with 
low education risk increasing the stunting of children in 
favorite	schools	(OR	=	4.65;	95%	CI:	1.50-14.45).	So,	
mother with low education level was the risk factor of 
stunting	in	school-aged	children.

DISCUSSIONS

The result of this research showed that incidence of 
stunting in one of favorite school with an international 
level	at	Semarang,	Jawa	Tengah	Province,	Indonesia	are	
7% with 6.8% in boys and 7.1% in girls. The previous 
study	 found	 that	 in	 Indonesia	was	35.4%	 incidence	of	
stunting	at	school-age	children	with	41.6%	in	rural	area	
and	 29.8%	 in	 an	 urban	 area;	 then	 35.8%	 in	 boys	 and	
35.0% in girls.

The results of this study indicate that the incidence of 
stunting in one of the favorite schools with international 
standards	in	Semarang,	Central	Java	Province,	Indonesia	
is	7%	with	6.8%	in	boys	and	7.1%	in	girls.	This	finding	
is far lower than previous studies found that in Indonesia 
there	were	35.4%	of	the	incidence	of	stunting	in	school-
age	 children	 with	 41.6%	 in	 rural	 areas	 and	 29.8%	 in	
urban	 areas;	 then	 35.8%	 in	 boys	 and	 35.0%	 in	 girls7. 
This can happen because the group studied has a 
better	 socio-economic	 background,	 above	 the	 average	
Indonesian families. Other studies have proven that 
family socioeconomic, especially better income can 
prevent malnutrition in children because access to food 
and health services is better8-10.

In	 this	 study	 father’s	 income	 is	 associated	 with	
stunting	of	children	(p=0.040).	Stunting	is	generally	an	
indicator of chronic malnutrition. Other studies show 
that stunting is more common in children living in poor 
households. The study also found that children from 
the poorest families were more likely to experience 
stunting. This may be because they lack resources to 
obtain adequate health and nutrition care services10. In 
other studies in line with this study, it was explained 
that	socioeconomic	parents	influence	nutritional	status,	
while	 socio-economic	 inequalities	 based	 on	 per	 capita	
income	 or	 household	 asset-based	 income	 show	 an	
influence	 on	 nutritional	 status	 (stunting).	 The	 ratio	 of	
stunting to nutritional status (stunting) decreases sharply 
if the economic status is high. The decline shows that 
low socioeconomic status causes poor nutritional status, 
and a high socioeconomic status has a better nutritional 

status11. This study is also in line with previous research 
in Jamaica explaining that stunting children came from 
families with low socioeconomic status, and these 
children were more disturbed in carrying out daily 
activities compared to children who were not stunting.12.

In general, this study proves that in community 
groups with better socioeconomic status, the case of 
stunting	 in	 school-age	 children	 is	 less.	These	 children	
can have a better chance of life, are not easily sick and 
do not experience malnutrition, so they are able to access 
quality education and have good intellectual abilities. 
Many	other	studies	have	proven	the	economic	benefits	
of increasing nutritional status, including reducing 
infant	and	under-five	mortality,	reducing	the	cost	of	care	
for infants and newborns, increasing productivity due 
to the reduction of malnourished children and capacity 
building intellectual, reducing costs due to chronic 
diseases,	 and	 increasing	 intellectual	 benefits	 through	
improving health quality13.

The study found that age associated with stunting 
status, i.e. children in <9.6 years had a higher risk 
of stunting than children at 9.6 years. The results 
of other studies, there are those that show opposite 
results14,	 and	 some	 find	 an	 insignificant	 relationship15, 
depending	on	the	characteristics	of	the	socio-economic	
background of the subject of the child under study.  
This study was conducted on groups of children from 
wealthier families, at the age of 9.6 years and above, 
some of them (especially boys) have entered the age of 
growth-spurt,	 so	 they	 have	 a	 higher	 body	 length.	 It	 is	
estimated that those who were previously stunting, then 
at the age of 9.6 years and above become not stunting. 
To strengthen this evidence, further research is needed.

In	 this	 study,	 sex	 was	 not	 related	 to	 children’s	
stunting	status	(p=	0.530).	This	shows	that	their	families	
provide	access	 to	 the	same	nutrition,	not	differentiated	
on the basis of sex. Another study found that there was 
no	 significant	 association	 with	 child	 stunting	 status16 
but some found that sex was associated with stunting, 
which showed that boys were more stunting than girls17, 
especially	from	lower	low-income	families.

Multivariate analysis shows the level of education of 
mothers with stunting status. In conditions of relatively 
adequate income levels, the level of maternal higher 
education determines the nutritional status of children 
in favorite schools. This study is similar to other studies 
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which show that the prevalence of stunting children in 
low-educated	 fathers	 and	mothers	 is	 higher	 than	 those	
of	parents	who	have	a	higher	education;	a	low	maternal	
education will be at risk as much as 0.76 times less 
nutritional status18. The results of other studies also 
support this study that children whose mothers have low 
education	 have	 a	 risk	 of	 4.2	 times	 stunting	 compared	
with children whose mothers are highly educated19. 

The result of this study is the same with review study 
for	child	stunting	determinants	in	Indonesia	that	find	low	
household socioeconomic status, low maternal height 
and education are particularly important child stunting 
determinants in Indonesia20. Another study shows that 
a high level of maternal and paternal education were 
both associated with protective caregiving behaviors21. 
Mother is a child nutrition gatekeeper, has the greatest 
impact	 on	 long-term	 nutritional	 consumption	 of	
children22. Therefore, educated mothers will have 
sufficient	 knowledge	 about	 the	 health	 and	 nutrition	 of	
their children, the nutritional status of children can be 
developed through improved child care, use of health 
services, hygiene, and sanitation, etc23.

CONCLUSION

The study found that the percentage of stunted 
children in favorite elementary school students was 
relatively low. This is inseparable from a better 
socioeconomic background and welfare of their families. 
Maternal education is an important factor in keeping 
children from becoming stunting. Mother with low 
education	level	was	the	risk	factor	of	stunting	in	school-
aged children. It is important to provide counseling to 
mothers about balanced nutrition for elementary school 
children	and	long-term	programs	from	the	government	
to	 increase	 family	 income.	 If	 the	 family	 has	 sufficient	
income	 and	 a	 good	 mother’s	 education,	 indirectly,	
children’s	nutrition	will	also	increase.
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ABSTRACT

Home	workers	at	the	shoe	industry	in	Semarang	Regency	mostly	suffer	from	callus	(84.8%),	stiff	shoulder	
(75.8%),	and	headache	 (72.2%).	This	 study	aims	 to	analyze	 the	physical	environment	of	 the	house	as	a	
workplace	with	 a	work-related	 complaint	 on	 the	 shoe	 industry	workers	 in	Semarang	 regency.	 It	was	 an	
observational research with cross sectional approach. The population were all the workers in the shoe 
industry, Semarang Regency. The Sample for the research 66 workers taken by proportional random 
sampling	method.	Data	analysis	used	distribution	frequency,	Chi-Square	test	and	logistic	regression.	The	
results showed that there were several physical environment variables of the house that have relation with 
the	complaints	due	to	work	with	the	value	of	p	≤	0.05	such	as	light	intensity,	house	ventilation,	and	house	
temperature.	Multivariate	analysis	showed	work-related	complaints	were	influenced	by	variables	of	lighting,	
temperature	and	ventilation	jointly	by	93.5%	and	the	rest	influenced	by	other	factors.	The	conclusion	of	this	
study was the importance of maintaining the quality of the physical environment of the house as a workplace 
because	it	can	affect	the	complaints	due	to	work.	Shoe	industry	home	workers	should	pay	attention	to	the	
intensity of light, ventilation, and the temperature of the house as a place of work.
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INTRODUCTION

Home-worker	 is	a	worker	 involved	in	home-based	
industry	 through	 a	 putting-out	 production	 system.	
According	to	ILO	Convention	No.	177	of	1996	on	Home	
Workers, the term home worker means work carried 
out by a person, to be referred to as a homeworker: 
in his or her home or in other premises of his or her 
choice,	 other	 than	 the	workplace	 of	 the	 employer;	 for	
remuneration;	which	 results	 in	 a	 product	 or	 service	 as	
specified	by	the	employer,	irrespective	of	who	provides	
the equipment, materials or other inputs used(1). Home 
workers	are	classified	in	three	groups,	namely	working	
on their behalf, working on order, and contract working. 
Contract workers produce the work they receive from 

intermediaries or subcontractors in accordance with 
the	 specifications	 and	 time	 schedule	 stipulated	 by	 the	
principal(2). There are many problems faced by home 
workers.	The	seven-country	study	reported	occupational	
health	 and	 safety	 hazards	 as	 a	 major	 concern	 for	 the	
home-based	 workers(3). Many home workers are 
overworked and must maintain unhealthy postures as 
an ergonomic risk relating to poor posture from sitting 
on	the	floor	or	at	low	tables	(incense	stick	and	cigarette	
rollers),	long	work	hours	with	limited	rest	time;	as	well	
as exposure risks to toxic substances (incense stick 
rollers, shoe makers, metal workers)(3). In Bangladesh, 
reported respiratory and other chronic or acute health 
problems. In Thailand, reported eye strain, sore eyes and 
blurred vision. Their workplaces have poor lighting and, 
particularly in the inner city areas, are often congested, 
hot	and	stuffy.	Exposure	to	dust	and	other	irritants,	such	
as the pungent fumes of kerosene, results in allergies 
and respiratory diseases(4).	In	Nepal,	home	workers	are	
forced to work in candlelight due to frequent power cuts: 
the	 dim	 light	 affects	 the	 eyes	 and	 the	 smoke	 from	 the	
candles irritates the nose and throat(4).
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Home workers mostly work in their homes 
that are not according to health requirements. The 
physical environment factors of the house and also 
from the production process can have an impact of 
health problems for workers. In Semarang city, from 
146	 home	 workers	 in	 charcoal	 sector	 identified	 that	
housing	 conditions	 of	 home-based	 workers	 who	 were	
not	 eligible:	 ceiling	 91.1	 percent;	 floor	 57.5	 percent;	
ventilation	 42.5	 percent	 and	 waste	 disposal	 facilities	
97.3 percent(5). The work complaints from the charcoal 
sector were 80 percent joint pain and 13.7 percent out 
of breath, whereas the more often work complaints 
were	 41.1	 percent	muscle	 pain;	 19.2	 percent	 stiffness;	
13 percent cough and 11.6 percent tingling(5). Economic 
activity in Semarang Regency is dominated by industry 
sector. One of the industries in Semarang Regency is the 
leather shoes industry. The leather shoes industry in this 
study employs homeworkers in charge of sewing shoes. 
This	study	aims	to	analyze	the	physical	environment	of	
the	house	as	a	workplace	with	a	work-related	complaint	
on the shoe industry workers in Semarang regency.

METHOD

This was observasional research with cross sectional 
approach.	Population	home	workers	from	shoe	leathers	
industry were 80 and they spread at Bergas sub distric, 
Pringapus	sub	distric	and	Bawen	sub	district.	The	sample	
size	were	66	home	workers	from	Lemeshow	formula:	

n = Zx P Q N
Zx P Q e N

2

2 2

( )

( ) +

α=	 0.05.	 Sampling	 done	 by	 proportional	 random	
sampling from 3 sub districs from Semarang regency. 

The physical environment factors of the house 
were include: lighting, temperature, ventilation, house 
wall,	house	floor	and	occupancy	density.	The	data	were	
collected by check list for observation the house and 
questioner for interview the respondent. Data analysis 
used by distribution frequency, Chi square and logistic 
regression.

RESULT AND DISCUSSION

All of Home workers from leather shoes industry 
in Semarang Regency were women. The frequency of 
complaints from home workers as in table 1.

Table 1: Frequency Distribution of Work 
Complaints

Work Complaints Yes (%) No (%)
Shortness of Breath 54.5 45.5

Headache 72.2 27.5
Eye pain 57.6 42.4

Upper back pain 60.6 39.4
Lower back pain 59.1 40.9
Stiff	shoulders 75.8 24.2

Tremor 40.9 59.1
Menstrual Disorders 13.6 86.4

Callus 84.8 15.2
Nausea/Vomiting 22.7 77.3

Itching 42.4 57.6

Headache,	Stiff	Shoulders,	Callus,	Upper	back	pain	
and Lower back pain were the usually complaints from 
home workers. The frequency of complaints became the 
basic for divided in to Complex Complaints and Simple 
Complaints base on mean values. There were 57.6% 
Complex	 Complaints	 and	 42.4%	 Simple	 Complaint.	
Home workers of shoe industries often had to pursue 
production time and numbers that unmatch with the 
terms of provisions. Workers usually had to complete 
up to 20 pairs of footwear within two days. Based on 
the	 results	of	 interview,	workers	could	finish	1	pair	of	
footwearwithing one hour so at least the workers need 
to work 10 hours a day. All the workers who sewed 
the footwear are female. Therefore, they often had to 
multitask between work and household activities which 
certainly added to their physical and emotional burden(6)

The frequency distribution of physical environment 
factors of the house such as: Lighting, ventilation, house 
wall,	 house	 floor,	 temperature	 and	 occupancy	 density	
were in table 2.

Table 2: Frequency Distribution of Physical 
Environment Factors

Physical Environment Factors Frequency (%)
Lighting

Not	Qualified 65.2
Qualified 34.8

Ventilation
Not	Qualified 68.2
Qualified 31.8
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Conted…

House Wall
Not	Qualified 13.6
Qualified 88.4

House Floor
Not	Qualified 4.5
Qualified 95.5

Temperature
Not	Qualified 62.1
Qualified 37.9

Occupancy Density
Not	Qualified 15.2
Qualified 84.8

Environmental conditions of the house as a work 
place for home workers with the poor lighting cause 

of	 work-related	 complaints,	 too	 much	 or	 too	 little	
light strains eyes and may cause eye irritation and 
headaches(7). Ventilation that are not in accordance with 
the requirements will result in disruption to the activities 
of home workers who do a lot of sewing work activities 
in	 a	 closed	 house.	 It	 certainly	 can	 affect	 the	 physical	
condition of respondents who cause work complaints 
such as respiratory symptoms, asthma (shortness of 
breath), allergy and sick building syndrome such(8). 
Environmental conditions of the house as a work place 
for home workers with temperatures above the Threshold 
Limit	(NAB)	can	cause	work	complaints	such	as	fatigue,	
headache, nausea/vomiting, and shortness of breath. 
Manual workers who are exposed to extreme heat or 
work in hot environments may be at risk of heat stress, 
especially	for	workers	 in	 low-middle	income	countries	
in tropical regions(9)

Table 3: The Association between the physical environment factors of the house with Work Complaints

Variables p value PR CI 95%
Lighting 0.001 3.530 1.598-7.799

Ventilation 0.003 2.489 1.234-5.019
House Wall 1.000 0.960 0.514-1.739
House Floor 1.000 1.167 0.510-2.671
Temperature 0.046 1.707 1.012-2.882

Occupancy Density 1.000 1.050 0.603-2.828

There were association between: Lighting with work complaints, ventilation with work complaints and 
temperature with work complaints. Home workers had risk for work complaints 3.5 times greater if the lighting 
were	not	qualified	compare	with	the	lighting	qualified	in	their	home.	Besides	that,	home	workers	had	risk	for	work	
complaints	2.5	times	greater	if	ventilation	were	not	qualified	compare	with	qualified	ventilation.	And	home	workers	
had	risk	for	work	complaints	1.7	times	greater	if	temperature	not	qualified	compare	with	qualified	temperature.

Table 4: The Logistic Regression of physical environment factor

Variables B p Adjusted OR CI 95%
Lighting 2.491 0.001 12.076 2.905-50.205

Ventilation 1.776 0.014 5.906 1.424-24.504
Temperature 1.890 0.009 6.621 1.603-27.338

Constant -8.754

The	multivariate	analysis	with	logistic	regression	showed	work-related	complaints	were	influenced	by	variables	
of	lighting,	temperature	and	ventilation	jointly	by	93.5%	and	the	rest	influenced	by	other	factors.

CONCLUSION

The conclusion of this study was the importance of maintaining the quality of the physical environment of the 
house	as	a	workplace	because	 it	can	affect	 the	complaints	due	 to	work.	Shoe	 industry	home	workers	should	pay	
attention to the intensity of light, ventilation, and the temperature of the house as a place of work.
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