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ABSTRACT

Background: Life course studies have shown that early onset obesity is a risk factor for morbidity
and mortality later in life. In both sexes, rates of diabetes, coronary heart disease, atherosclerosis,
hip fracture, and gout were increased in those who were overweight as adolescents. Contextual
factor at higher level such as school may have indirect effect on the incidence of overweight or
obesity through eating behavior. However, studies into factors affecting child obesity in Indonesia
using multilevel approach are lacking. This study aimed to examine factors associated with
overweight and obesity in primary school children in Surakarta, Central Java, using multilevel
analysis.

Subjects and Method: A case control study was conducted at 25 primary schools in Surakarta,
Central Java, from March to April 2018. A sample of 225 primary school children was selected by
fixed disease sampling, consisting of 75 children with overweight or obesity and 150 children with
normal weight. The variables of children were placed at the first level of the multilevel model. The
potential contextual effect of school was determined at the second level. The dependent variable
was overweight or obesity. The independent variables were maternal education, maternal body
mass index (BMI), physical activity, family income, and school environment. The data were
collected by questionnaire and analyzed by a multilevel logistic regression run on Stata 13.
Results: Child overweight or obesity was positively associated with maternal BMI >25 (b= 0.11;
95% CI= 0.04 to 0.18; p= 0.002) and high family income (b= 0.04; 95% CI= 0.02 to 0.06; p<
0.001). Child overweight or obesity was negatively associated with high physical activity (b= -0.03;
95% Cl= -0.05 to -0.01; p= 0.009). School environment had a negligible contextual effect on child
obesity with ICC= 5.08%.

Conclusion: Child obesity is positively associated with maternal BMI >25 and family income, and
is negatively associated with physical activity. School environment has a negligible contextual effect
on child obesity.
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BACKGROUND

The obesity prevalence has become the
world's overall differences and pandemic
with psychosocial health, lifestyle and eco-
nomic conditions (Fu et al., 2003). Obesity
in children tends to carry over until they are
growing up. Increased mortality and
morbidity risk of obesity caused by various
diseases such as type II diabetes mellitus,
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cardiovascular, orthopedic, and breathing.
Obesity now ranks fifth as a leading global
risk for death. At a global level, 44% of
diabetes, 23% of ischemic heart disease and
up to 41% of certain types of cancers are
caused by overweight or obesity (Koiralaa
et al., 2015).

Obesity in 2010 is currently increase-
ing. Children overweight under the age of



Journal of Epidemiology and Public Health (2019), 4(1): 1-8

https://doi.org/10.26911/jepublichealth.2019.04.01.01

fiveare estimated more than 42 million who
live in developing countries. While in 2011
to 2014, children aged 2 to 19 years who are
overweight are stable enough estimated for
about 17% affecting 12.7 million (WHO,
2015).

The result of basic health research
(2013) shows that the national proportion
of population with consumption behavior of
fatty foods, cholesterol and fried foods is >
1 times per day 40.7%. The top five provin-
ces above the national average are Central
Java 60.3%, Yogyakarta 50.7%, West Java
50.7%, West Java 50.1%, East Java 49.5%
and Banten 48.8%. Obesity is a global
challenge for a healthy population that can
affect lifestyle changes including diet,
physical activity and behavioral changes
(Whitfield et al., 2016).

Children from urban areas make their
lifestyles and diets sufficiently more risky to
be overweight than children living in
deprived rural environments (Maciera et
al., 2017). Risks to the family will increase
the likelihood caused by genetic and
environmental factors. Children feeding is
too excessive, so they are more likely to be
obese (Burrow et al., 2017). Factors influen-
cing obesity are divided into individual
factors (physical activity, parenting diet,
mother's BMI, maternal and environmental
education (Yanuar et al., 2016), and family
adherence also affects the incidence of
obesity in children (Liu et al. , 2016).

Based on the problem, the researcher
is interested to know the analysis of
multilevel factors related to obesity in
elementary school children in Surakarta.

SUBJECTS AND METHOD
1. Study Design
This was an analytic observational study
with a case control design. The study was
conducted in 25 primary schools in

Surakarta, Central Java, from March to
April 2018.

2. Population and Samples

The source population in this study was
elementary school students in Surakarta,
Central Java. A sample of 225 children was
selected by fixed disease sampling, com-
prising 75 children with overweight and 150
children of normal weight. The exclusion
criteria in this study were underweight.

3. Study Variables

The dependent variable was overweight/
obesity. The independent variables were
maternal BMI, physical activity, family
income at level 1, and school environment
at level 2.

4. Operational Definition of Variables
Overweight was defined as a condition
indicating the presence of excess body fat
measured by the Body Mass Index in child-
ren. Data on body weight was measured by
digital weight scales. Data on body height
was measured by microtoise.

Maternal education was defined as
the highest level of education a person has
achieved who can get a chance to get a job
and automatically accompanied by a better
income.

Maternal BMI was defined as a
method used in determining the nutritional
status of a person. It was done by calcu-
lating body mass index based on body
weight and height to know the condition of
fat accumulation abnormal or excessive in
body.

Physical activity involves the gesture
of the body in doing something for the
process of energy formation. It was done by
performing moderate physical activity that
releases dry at least 30 minutes a day.

Family income was defined as the
wealth or economic source of incoming
goods or the increase or repayment of
obligations caused by the production of
goods, the provision of services within a
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certain period that can be measured and
recognized. The school environment was
defined as an environmental factor that can
also affect a person to become obese.

5. Data Analysis

Univariate analysis was conducted to see
the frequency distribution and percentage
characteristics of subjects. Bivariate analy-
sis was done to study the relationship
between obesity and the independent varia-
bles using chi-square test and odds ratio
calculation (OR) with confidence level (CI)
of 95%. Furthermore multivariate analysis
was conducted using multilevel logistic
regression.

Table1. The Characteristics of Subjects

6. Research Ethics

Research ethics include informed consent,
anonymity, confidentiality and Ethical
clearance. The ethical clearance in this
study was conducted (No. 378 / III / HREC
/ 2018 Faculty of Medicine of UNS of Dr.
Moewardi hospital, Surakarta).

RESULTS

1. Study Subjects Characteristics

The subjects of this study were 225 primary
school children. The case group (overweight
and obesity) consists of 75 elementary
school children and 150 primary school
students in the control group (normal). The
distribution of frequency characteristics of
study subjects is described in table 1.

Variable Frequency (n) Percentage (%)
Gender
Male 147 65.3
Female 78 34.7
Children’s age
< 10 years old 101 44.9
> 10 years old 124 55.1
Mother’s education
Low (<senior high school) 110 48.9
High (=senior high school) 115 51.1
Family Income
Low (<Rp 1,500,000) 149 66.2
High (=Rp 1,500,000) 76 33.8
Maternal BMI
Not obese (BMI <25) 170 75.6
Obese (BMI >25) 55 24.4
Maternal occupation
Working at home 95 42.2
Working outside the house 130 57.8
Physical Activity
Low 104 46.2
High 121 53.8

Table 1 shows that most subjects of
primary school children are men for about
147 children (65.3%), as well as
proportionage of children mostly > 10 years
old is equal to 124 (55.1%). Most of the high
educated mothers are 115 (51.1%).
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Characteristics of family income
mostly have low income that is equal to 149
(66.2%). Most mothers are not obese (BMI
<25), which is 170 (75.6%).

The characteristics of work mostly
work outside the home which is 130
(57.8%) and most recently known charac-
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teristics with high physical activity that is

121 (53.8%).

2. Bivariate analysis of determinants
overweight/obesity among primary
school children

Bivariate analysis was conducted to analyze

the association between maternal edu-

cation, maternal BMI, physical activity,
family income, and school environment
with overweight/obesity. The result of

bivariate analysis can be seen in table 2.

3. Multivariate analysis by multilevel

logistic regression

Multivariate analysis described about the

effect of more than one independent varia-

bles on one dependent variable. The
method used was multilevel logistic regres-
sion by using STATA 13 program.

Table 3 showed that maternal body
mass index > 25 (b= 0.11; 95% CI= 0.04 to
0.18; p= 0.002), high physical activity (b= -
0.03; 95% CI= -0.05 to -0.01; p= 0.009),
and high family income (b= 0.04; 95% CI=
0.02 t0 0.06; p<0.001) increased the risk of
overweight/ obesity in children. School
environment did not show contextual effect
on overweight/obesity in children with
ICC=5.08%.

The indicators indicated that the
overweight/obesity variation of 5.08% was
determined by the variables at the school
level. The number was less than the
standard of the role of thumb size by 8-
10%. There was no contextual effect on the
level 2 (school environment).

Table 2. Bivariate analysis on the determinants of overweight/obesity among

primary school children

Overweight/Obesity

Variable Normal Obesity Total OR 95% CI P
n % n % N %

Maternal BMI
Not Obese 129  75.9 41 24.1 170 100 26.58
Obese 21 382 34 241 55 100 11=35 <0.001
Physical Activity
Low 43 41.3 61 58,7 104 100 0.09 0.05 — <0.001
High 107 884 14 1.6 121 100 0.18 )
Family Income
Low 122 8.9 27 181 149 100 7.75 4.15 — <0.001
High 28 36.8 48 63.2 76 100 14.48 ’

Table 3. The results of multilevel logistic regression on the determinants of
overweight/ obesity among primary school student

95% CI
Independent variables b Lower Limit U.ppfsr P
limit
Fixed effect
Maternal BMI >25 0.11 0.04 0.18 0.002
Physical Activity (high) -0.03 -0.05 -0.01 0.009
Family Income 0.04 0.02 0.02 <0.001
Random effect
School 0.20 0.03 1.21

N Observation= 250
Log likelihood = - 475.02

LR test vs. logistic regression, p= 0.088

ICC = 5.08%
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DISCUSSIONS

1. The effect of maternal education
on overweight/obesity among
primary school children.

The result of this study showed that there

was a significant effect of maternal educa-

tion on obesity among Primary School
children. Maternal education was the most
important factor associated to overweight
with the availability of health services and
family income, with a good education,
parents would know about healthy diet.

Physical activity can provide a healthier

child's behavior while low parental educa-

tion would tend to choose fast foods
because they were lazy to move and it lead

to malnourished diet (Wang et al., 2013).

The author argued that with high
maternal education, the mothers have the
ability to feed their children without
restriction, compared to low-educated
mothers, thus influencing obesity in child-
ren. In addition, maternal education was
also highly necessary for the physical and
mental development or intelligence of the
children.

Highly educated parents who lived in
urban areas were more likely to have weight
changes in their children. And higher
education could lead to better knowledge,
therefore, parents could give healthy foods
for their children (Andrianiet al., 2015).

2. The effect of maternal BMI on
overweight/obesity among primary
school children

The result of this study showed that there

was a significant effect of maternal body

mass index on obesity among primary
school children. According to Supariasa and

Hardinsyah (2016), the risk of obesity was

probably caused by the influence of genes

or environmental factors in the family.

Maternal BMI was used to measure the

relationship between height and weight of

an individual to determine health risks.
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Excessive weight was associated with the
occurrence of certain diseases, such as
heart disease or some cancers. Other condi-
tions caused by obesity including hyper-
tension, osteoarthritis stroke, and dyspemia
(Dhanaet al., 2018).

Obesity history in parents was asso-
ciated to the child's genetic in experiencing
obesity. A study by Haines et al. (2007),
stated that overweight parents have a
positive relationship with child's over-
weight. Hereditary factor was associated
with weight gain, BMI, waist circumference
and physical activity. If the parents suffered
from overweight, then the chances of the
children to have overweight were 40-50%.
3. The effect of physical activity on

the risk of overweight/obesity

among primary school children.
The result of this study showed that there
was a significant effect of physical activity
on overweight and obesity. Viewed from
low physical activity, 58.7% of children
from 104 children have the risk of obesity.
Numerous studies have shown that seden-
tary behavior such as watching television
and playing computer games was associa-
ted with an increased prevalence of obesity
(Yi et al, 2012). Furthermore, parents
reported that they would rather see their
children watching television at home than
playing outside the house without parental
supervision so that the parents could
complete their task while taking care of
their children. In addition, there was an
enhancement in the proportion of children
who delivered to school and the low level of
active participation in sports and active
activities, especially girls (Nevil et al,
2017).

A study by Macieira et al. (2017)
stated that some of the children did not
perform physical activities in their school,
only few of them who participated in high-
activity exercise for more than 3 hours a
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week and some did low activity less than 2

hours a week. Continued by a daily walk of

30 minutes or more, the rest was spent by

watching television, playing games or

computer.

A study by Isacco et al. (2017), stated
that primary school children with risk of
obesity were 55 children, and 34 (24.1%) of
them have obese maternal body mass index
(Gajjaard et al., 2014). After doing physical
activity, the children took a break of 30
minutes and eat some snacks, after that,
each child checked his/her heart rate.

4. The effect of family income on the
risk of overweight/obesity among
primary school children

The result of this study showed that family

income has a great effect on obesity in

children seen from high family income or
groups with middle and wupper socio-
economic status. High family income could
ease the family in buying and consuming
good and expensive foods. Parents with
high incomes have a tendency to provide
large allowance, and usually the children
often consumed modern food/fast food (Liu

et al., 2016).

According to Knapp et al. (2018), an
enhancement in income could also affect
the selection of the type and amount of food
consumed. Increased prosperity in the
community followed by increased educa-
tion could change the traditional lifestyle
and diet to a practical and ready-to-eat diet
that could lead to unbalanced nutritional
quality. Consuming fast food would lead to
excessive calorie intake that would cause
obesity.

5. The effect of school environment
level on the risk of overweight/
obesity among primary school
children

The result of this study showed that the

school environment has an effect on over-

weight/obesity among children because of

unhealthy snacks or fast food snacks
provided outside the school area.

The family environment was also
related to obesity rates which reported that
children from high-income families were
more likely to have obesity than children
with low-income family. Children with high
economics were more susceptible to fast
food and high sugar on their diet. They also
spent more time to play games and have
little time to do physical activity (Lee et al.,
2016).

The school environment needs to
provide facilities, programs, and policies
that support the provision of healthy food
as well as the improvement of students'
physical activity. For example by providing
fresh fruits in school canteen and providing
various games which improve the physical
activity during break time.
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