Mustikarani et al./ Contextual Effect of Village on the Risk of Pneumonia

Contextual Effect of Village on the Risk of Pneumonia
in Children Under Five in Magetan, East Java

Yola Algorien Mustikarani?, Setyo Sri Rahardjo?), Isna Qadridjati2,
Hanung Prasetya3)

UMasters Program in Public Health, Universitas Sebelas Maret
2)Faculty of Medicine, Universitas Sebelas Maret
3)School of Health Polytecnics, Ministry of Health Surakarta

ABSTRACT

Background: Pneumonia is a major cause of illness and death in children under five
worldwide. Studies into the contextual effect of village are lacking in Indonesia. This study
aimed to determine contextual effect of village on the risk of pneumonia in children under five
in Magetan, East Java.

Subjects and Method: This was a case control study conducted in Magetan, East Java, from
October 2018 to December 2018. A sample of 225 children under five from 25 villages was
selected by fixed disease sampling. The dependent variable was pneumonia. The independent
variables were nutritional status, vitamin A intake, maternal stress, maternal education, family
income, family smoking, cooking fuel, house physical environment, and the presence of
children in the kitchen when cooking. The data were collected by questionnaire and analyzed
by a multilevel logistic regression.

Results: Maternal stress (b= 1.91; 95% CI= 0.75 to 3.06; p= 0.001), family smoking habits (b
= 1.39; 95% CI = 0.46 to 2.32; p = 0.003), cooking fuel (b= 1.51; 95% CI= 0.46 to 2.55; p=
0.005), and the presence of children in the kitchen when cooking (b= 1.37; 95% CI = 0.38 to
2.35; p= 0.007) increased the risk of pneumonia in children under five. The risk of pneumonia
was reduced by good nutritional status (b= -1.74; 95% CI= -2.70 to -0.78; p <0.001), complete
vitamin A status (b= -1.14; 95% Cl= -2.04 to -0.24; p= 0.013), high maternal education (b= -
1.41; 95% CI= -2.45 to -0.37; p= 0.008), high family income (b= -0.91; 95% CI= -1.80 to -0.02;
p= 0.045), and healthy home physical environment (b= -1.86; 95% CI= -3.20 to -0.52; p=
0.007). Village had a strong contextual effect on pneumonia among children under five with
ICC= 21.32%.

Conclusions: Maternal stress, family smoking habits, cooking fuel, and the presence of
children in the kitchen when cooking increase the risk of pneumonia in children under five. It
is reduced by good nutritional status, complete vitamin A status, high maternal education, high
family income, and healthy home physical environment. Village has a strong contextual effect
on pneumonia among children under five
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BACKGROUND world. It is estimated that in 2016 around 5
Pneumonia is a major cause of morbidity million children under the age of 5 years
and mortality in infants and toddlers in the died from pneumonia. This figure is higher
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in low and middle income countries. Data
from the World Health Organization
(WHO) shows that infant and under-five
mortality in the world reached 43 deaths
per 1000 live births and causes of death in
infants and toddlers, namely pneumonia by
14%, diarrhea by 14%, other infections by
9%, malaria of 8%, and noncomunicable
disease of 4%. From 2000-2015 data from
UNICEF showed that the mortality of
children under five from pneumonia was
51%. (UNICEF, 2015; Zar et al.,, 2016;
Nguyen et al., 2017; Nair et al., 2018; WHO,
2016).

Pneumonia is not only the highest
disease in the world but also in Indonesia.
The incidence of pneumonia in Indonesia
in 2017 was 447,431 or 46.34% of infants
and toddlers. Whereas in East Java the
prevalence of pneumonia in 2017 was
65,139 events or 41.93% of children under
five had pneumonia. The number of pneu-
monia cases in infants found and handled
in Magetan Regency in 2017 was 1,101 cases
or 60.1%, while the estimated pneumonia
cases in infants were 1,833 cases (Ministry
of Health., 2018; Magetan Health Office,
2017).

Many factors influence the incidence
of pneumonia, both from individual child-
ren, parents, environmental, and socio-
economic behavior. Factors from individual
children that can cause pneumonia are
LBW, exclusive non-breastfeeding, income-
plete immunization, vitamin A deficiency,
malnutrition, and preterm birth (Anwar et
al, 2014; Tekle et al, 2015; Roomaney et al.,
2016; Fekadu, 2014; Cardoso et al., 2015).

The factors of parent behavior or
lifestyle practiced at home also determine
the health of the child, such as the extent to
which exposure to cooking smoke is based
on the type of fuel used for cooking, house-
hold members who smoke, and there is a
separate kitchen. Psychologically, maternal
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stress indirectly affects pneumonia, stress
on mothers affects breastfeeding and the
pattern of care for children under five
which influences the nutritional status of
children (Han, 2015; Adesanya et al, 2016).

Environmental factors such as dwell-
ings with dense occupants, spatial planing,
exposure to cigarette smoke or indoor air
pollution play a role in the risk of pneu-
monia. The physical environment of a
house that does not meet health require-
ments and fuel use behavior can increase
the risk of various diseases, one of which is
pneumonia (Anwar et al, 2014; Ewnetu,
2016).

The economic status of a region also
affects the incidence of pneumonia. Poverty
in a region can describe the poverty of the
population. Children who live in poverty
that use biomass fuel when cooking have a
high risk of pneumonia. In addition, low
economic status shows the low ability of the
population to fulfill their basic needs, such
as food, which causes malnutrition, housing
ownership that does not meet require-
ments, and lack of access to health facilities
(Adesanya et al, 2016).

This study aimed to determine con-
textual effect of village on the risk of pneu-
monia in children under five in Magetan,
East Java.

SUBJECTS AND METHOD

1. Study Design

This was an analytic observational study
with a case control design. The study was
conducted in Magetan, East Java, Indo-
nesia, from October to November 2018.

2. Population and Samples

The source population in this study were all
toddlers in Magetan Regency. A sample of
225 children under five from 25 villages
was selected by fixed disease sampling.
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3. Study Variables

The dependent variable was pneumonia.
The independent variables were nutritional
status, vitamin A status, maternal stress,
maternal education, family income, family
smoking habit, cooking fuel, the physical
environment of the house, and the presence
of children in the kitchen when cooking.

4. Operational Definition of Variables
The incidence of pneumonia was defined as
a condition of respiratory tract infection in
infants characterized by coughing and/ or
difficulty in breathing accompanied by
other clinical signs such as increased respi-
ratory frequency and the pulling the lower
chest wall inward. Assessment and enforce-
ment of diagnoses by trained doctors or
other health personnel. The data were
obtained from medical record. The mea-
surement scale was categorical.

Nutritional status was defined as a
condition of the nutritional status of child-
ren in the last month which is calculated
based on anthropometric measurements of
body weight per age (WAZ). The measure-
ment scale was continuous and transform-
ed into dichotomous.

The status of vitamin A was defined as
completeness state of vitamin A intake,
which was in 100,000 IU doses for children
aged 6 to 12 months and one 200,000 1U
for children aged 1-5 months every six
months.

Maternal stress was defined as a
negative maternal emotional condition in
which the mothers experience feelings of
anxiety, irritability, and overreacting to
situations. The data were collected by a
questionnaire from Lovibond, 1995. The
measurement scale was continuous and
transformed into dichotomous.

Maternal education was defined as
the highest formal education that has ever
been taken by the mother. The data were
collected by questionnaire. The measure-
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ment scale was categorical and transformed
into dichotomous.

Family income was defined as the
amount of income each month obtained by
the family in the form of honorarium, rent,
including subsidies or benefits expressed in
rupiah. The minimum wage of Magetan
Regency amounted to Rp 1,509,816. The
measurement scale was continuous and
transformed into dichotomous.

Family smoking was defined as the
presence or absence of smoking family
members who smoke near children. The
measurement scale was dichotomous.

Cooking fuel was defined as fuel in the
form of wood, charcoal, husks, straw, and
other biomass fuels used for cooking. The
data were collected by questionnaire. The
measurement scale was categorical.

The physical environment of the
house was defined as the condition of the
physical environment of the house based on
KEPMENKES Number 829/Menkes/ SK/
VII/ 1999 concerning Housing Health Re-
quirements. The measurement scale was
dichotomous.

The presence of children in the
kitchen while cooking was defined as
children who are in the kitchen when
mothers cook and exposed to cooking fuel
smoke. The measurement scale was
categorical.

5. Data Analysis

Univariate analysis was conducted to exa-
mine frequency and percent of sample
characteristics. Bivariate analysis was
carried out to examine the relationship of
pneumonia and the independent variables
by chi-square. Multivariate analysis was
conducted by a multilevel logistic
regression.

6. Research Ethics

The research ethics include informed
consent, anonymity, confidentiality, and
ethical clearance. The research ethics was
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obtained from Research Ethics Committee,
Faculty of Medicine, Universitas Sebelas
Maret, Surakarta, Central Java, Indonesia,
with no. 357/UN27.6/KEPK/2018.

RESULTS
1. Univariate analysis
Table 1 showed the results of univariate
analysis. Table 1 showed that most of the
children were in the good nutritional status

(61.3%). As many as 122 children (54.2%)
had complete vitamin A status. As many as
120 mothers (53.3%) had low stress, 122
mothers (54.2%) had low education, and
128 (56.9%) had high family income. As
many as 143 parents (63.6%) did not
smoke. As many as 119 families (52.9%)
cooked using biomass fuel. As many as 156
families (69.3%) living in poor physical
environment.

Table1. Univariate analysis on the determinants of pneumonia

Characteristics Frequency Percentage (%)
Pneumonia Status
No 150 66.7
Yes 75 33.3
Nutritional Status
Poor 87 38.7
Good 138 61.3
Vitamin AStatus
Complete 103 45.8
Incomplete 122 54.2
Maternal Stress
Low 120 53.3
High 105 46.7
Maternal Education
Low 122 54.2
High 103 45.8
Family Income
Low 97 43.1
High 128 56.9
Smoking habit
No 143 63.6
Yes 82 36.4
Cooking Fuel
Not Using Biomass 106 471
Using Biomass 119 52.9
House Physical Environment
Unhealthy 156 69.3
Healthy 69 30.7
Child Presence in the Kitchen
No 132 58.7
Yes 93 41.3
Village level
Swadaya 36 16
Swakarya 126 56
Swasembada 63 28

2. Bivariate analysis
Bivariate analysis was used to see the rela-
tionship between one independent varia-
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bles (nutritional status, vitamin A status,
maternal stress, maternal education, family
income, family smoking, cooking fuel,
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home physical environment, and the pre-
sence of children in the kitchen when
cooking) with dependent variable (pneu-

monia). The results of bivariate analysis can
be seen in Table 2.

Table 2. Bivariate analysis on the determinants of pneumonia

Pneumonia Status

. Non Pneumonia
Group Variables Pneumonia OR 95% CI P
N % N %

Nutritional Status
Poor 40 46 47 54 0.22 0.12-0.39 <0.001
Good 110 79.7 28 20.3
Vitamin A Status
Incomplete 53 51.5 50 48.5 0.27  0.15-0.49 <0.001
Complete 97 79.5 25 20.5
Maternal Stress
Low 101 84.2 19 15.8 6.07 3.26-11.32 <0.001
High 49 467 56  53.3
Maternal Education
Low 67 54.9 55 45.1 0.29 0.16-0.54 <0.001
High 83 80.6 20 19.4
Family Income
Low (<Rp 1,509,816) 53 54.6 44 45.4 0.38 0.22-0.68 0.001
High (=Rp1,509,816) 97 75.8 31 24.2
Smoking
No 110 76.9 33 23.1 3.50 1.96-6.26 <0.001
Yes 40 48.8 42 51.2
Biomass Cooking Fuel
Not Using 85 80.2 21 19.8 3.36 1.89-6.12 <0.001
Using 65 66.7 54 45.4
House Physical
Environment
Poor 96 61.5 60 38.5 0.44 0.23-0.86 0.015
Good 54 78.3 15 21.7
Child Presence in the
Kitchen while Cooking
No 105 79.5 27 20.5 4.15 2.31-7.46 <0.001
Yes 45 48.4 48 51.6

Table 2 showed that maternal stress (OR=
6.07; 95% CI= 3.26 to 11.32; pP<0.001),
family smoking habit (OR= 3.50; 95% CI=
1.96 to 6.26; p<0.001), cooking fuel using
biomass (OR= 3.36; 95% CI= 1.89 to 6.12;
P<0.001), and child presence in the kitchen
while cooking (OR= 4.15; CI 95%= 2.31 to
7.46; p<0.001) increased the risk of
pneumonia. Good nutritional status (OR=
0.22; 95% CI= 0.12 to 0.39; P<0.001),
complete vitamin A status (OR= 0.27; 95%
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CI= 0.15 to 0.49; p<0.001), high maternal
education (OR= 0.29; 95% CI= 0.16 to
0.54; p<0.001), high family income (OR=
0.38; 95% CI= 0.22 to 0.68; p= 0.001), and
good house physical environment (OR=
0.44; 95% CI= 0.23 to 0.86; p= 0.015)
reduced the risk of pneumonia among
children under five.

3. Multilevel Analysis

Table 3 showed the result of multilevel
logistic regression.
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Table 3. The result of multilevel logistic regression

. 95% CI

Independent Variables b Lower Limit Upper Limit P
Fixed Effect
Nutritional Status -1.74 -2.70 -0.78 <0.001
Vitamin A Status -1.14 -2.04 -0.24 0.013
Maternal Stress 1.91 0.75 3.06 0.001
Maternal Education -1.41 -2.45 -0.37 0.008
Family Income -0.91 -1.80 -0.02 0.045
Family’s Smoking 1.39 0.46 2.32 0.003
Cooking Fuel 1.51 0.46 2.55 0.005
Home Physical Environment -1.86 -3.20 -0.52 0.007
Child Presence in the Kitchen 1.37 0.38 2.35 0.007
Random Effect
Village 0.89 0.11 7.30

Var (constants)

Log likehood = -78.81

LR test vs. Logistic Regression:
chibar2 (o01) =1.73

ICC = 21.32%

P=0.094

Table 3 showed that nutritional status
(b= -1.74; 95% CI= -2.70 to -0.78; p=
<0.001), vitamin A status (b= -1.14; 95%
CI=-2.04 to -0.24; p= 0.013), maternal
stress (b= 1.91; 95% CI= 0.75 to 3.06; p=
0.001), maternal education (b= -1.41; 95%
CI= -2.45 to -0.37; p= 0.008), high family
income (b= -0.91; 95% CI= -1.80 to -0.02;
p= 0.045), and child presence in the
kitchen while cooking (b= 1.37; 95% CI=
0.38 to 2.35; p= 0.007), and good house
physical environment (b= -1.86; 95% CI= -
3.20 t0 -0.52; p= 0.007) reduced the risk of
pneumonia.

Family smoking habit (b= 1.39; 95%
CI= 0.46 to 2.32; p= 0.003) and cooking
fuel using biomass (b= 1.51; 95% CI= 0.46
to 2.55; p= 0.005) increased the risk of
pneumonia in children under five. Village
had contextual effect on pneumonia among
children under five with ICC= 21.32%.

DISCUSSION
1. Effect of nutritional status on
pneumonia
The result of the study showed that there an
association between nutritional status on
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pneumonia. Children wih good nutritional
status had lower risk of pneumonia by 1.74.

Malnutrition was a major contributor
to the incidence of pneumonia in toddlers.
This malnutrition could cause a defect in
the immune response mediated by cells so
that it predisposed to infection (Champa-
tiray et al., 2017).

Children with malnutrition were more
susceptible to diseases, one of them was
pneumonia. Lack of nutritions could lead to
weak natural body defenses of children and
children became more susceptible to infect-
ious agents including pneumonia (Fekadu,
2014; Cardoso et al., 2015).

2. Effect of vitamin A status on
pneumonia
The result of the study showed that there
was a significant effect of vitamin A status
on pneumonia in children under five.
Children with complete vitamin A status
reduced the risk of pneumonia 1.14 times.
Vitamin A was described as an anti-
infective vitamin because of its role in
regulating the immune function of the
human body. One of the functions of
vitamin A was the maintenance of cell
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functions for the immune system. Vitamin
A deficiency could be susceptible to infec-
tion and more likely to be exposed to
respiratory disease(Imdad et al., 2017).

3. The effect of maternal stress on

pneumonia

The result of the study showed that there
was a significant effect of maternal stress
on pneumonia in children under five.
Children who had mother with high stress
increases the risk of pneumonia 1.91 times.

Psychological stress on a mother can
affect parenting for children. A toddler has
not been able to fulfill his/her own needs,
so the role of mothers in childcare was very
important. Maternal stress can disrupted
the role of a mother. Mothers cannot focus
on taking care of their children so they
cannot pay attention to the basic needs that
were good for children, such as clean
environments and nutritious food (Lestari
et al, 2017; Han, 2015).

4. The effect of maternal education
on the incidence of pneumonia

The result of the study showed that there

was a significant effect of maternal edu-

cation on pneumonia in children under

five. Children with high maternal education

had lower risk of pneumonia by 1.41 times.

This was in line with a study by
Ayalneh et al. (2017) which stated that
there was an effect of maternal education
on pneumonia. The status of maternal
education was related to gaps in prevention
behavior and utilization of medical services.
Parents with low educational level was a
predispose to poor medical services and low
pneumonia prevention behavior (Ayalneh
et al., 2017).

In addition, maternal education
would determine the quality of care, social,
and environmental factors given to the
child. Mothers who were highly educated
would determine the welfare of infants and
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children which related to their health and
care (Tazinya et al., 2018)

5. The effect of family income on

pneumonia

The result of the study showed that there
was a significant effect of family income on
pneumonia. Children who lived with high
family income reduced the risk of pneu-
monia by 0.91 times.

Families with low income have a
higher chance in terms of their limitations
and health conditions. In addition, a high
level of income would also provide a greater
opportunity to have more residence that
fulfill the requirements to avoid environ-
mental-based diseases such as pneumonia
(Azab et al., 2014).

Socio-economic factors were import-
ant in the incidence of pneumonia asso-
ciated with nutritional status. High family
income affected the fulfillment of food
needs so that it can guarantee an optimal
nutrition. Adequate nutritional needs lead
to good children's nutritional status and
good body's immune (Lestari et al, 2017).

6. The effect of family smoking habit

on the incidence of pneumonia
The result of the study showed that there
was a significant effect of parental smoker
on pneumonia. Children who lived with
parental smoker can increase the risk of
pneumonia by 1.39 times compared to
children who lived with non-parental
smoker.

This was in line with a study by
Tazinya et al. (2018) which showed that
passive smokers increased the risk of
pneumonia in toddlers by 4.67 times
compared to passive nonsmokers. This was
because cigarettes damaged the protection
mechanism of the respiratory tract so that
pathogens were easier to enter the respira-
tory tract and caused pneumonia (Tazinya
et al., 2018).
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7. The effect of cooking fuel on
pneumonia

The result of the study showed that there
was a significant effect of cooking fuel on
the incidence of pneumonia in toddlers.
Toddlers who havefamily who wused
biomass cooking fuel can increase the risk
of pneumonia in toddlers by 1.51 times
compared to toddlers who have family who
did not use biomass cooking fuel.

The result of this study was in line
with a study by Praygod et al. (2016) which
explained thatthe use of biomass cooking
fuel can increase the risk of pneumonia by
five times. Cases of severe pneumonia can
be prevented by reducing indoor air pollu-
tion because indoor air pollution can
increase the risk of pneumonia by increa-
sing the process of infection by pathogenic
pneumonia (PrayGod et al., 2016).

Pneumonia could occur if the expo-
sure of pollutants contained in cooking
fuels biomass attacked the respiratory
epithelial cells and disrupted the immune
system (PrayGod et al., 2016).

8. The effect of house physical envi-

ronment on pneumonia
The result of the study showed that there
was a significant effect of home physical
environment on the incidence of
pneumonia in toddlers. Toddlers who have
houses with a healthy physical environment
can reduce the risk of pneumonia by 1.86
times compared to toddlers who have
houses with an unhealthy physical
environment.

Unhealthy physical environment of
the house can affect the incidence of
pneumonia. Unhealthy physical environ-
ment with indoor air pollution and dwelling
density increased the risk of pneumonia.
Family members of >4 and inadequate
ventilation can increase the moisture and
cause pneumonia-causing pathogens to
develop well (Gothankar et al., 2018).
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9. The effect of child presence in the
kitchen while cooking on
pneumonia

The result of the study showed that there
was a significant effect of the presence of
children in the kitchen while cooking on
pneumonia. Children who were in the
kitchen while cooking increased the risk of
pneumonia 1.37 times compared to toddlers
who were not in the kitchen while cooking.

Children who were in the kitchen
while cooking breathe more household air
pollution from burning solid fuels when
cooking. Especially for households that use
biomass cooking fuel. Biomass stoves have
the potential to increase exposure to house-
hold air pollution so that it can cause
pneumonia. Air pollutants associated with
the use of biomass fuels and low toddler
immunity could affect respiratory patho-
gens (Fekadu, 2014; Tekle et al, 2015; Kelly
etal., 2018).

10. The effect of village on pneu-

monia

The result of this study showed the score of

ICC= 21.32%, the indicator showed that the

variation in the incidence of pneumonia in

toddlers by 21.32% was determined by
variables at the village level. The results of

multilevel analysis showed that there was a

contextual effect on the condition of the

village area and that this effect was
important to note. Epidemiological triangle

theory explained that the occurrence of a

disease was caused by the presence of host

factors, the agent, and the environment.

The environment outside the individual

played an important role in increasing

pneumonia in toddlers (Murti, 2016).

The reason for this difference was
because there were gaps in the utilization of
services utilization and family behavior
which caused the toddlers to suffer from
pneumonia between people in developed
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and isolated villages (Gothankar et al.,
2018).
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