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Abstract
Background: In Indonesia about 18% of children, mostly in the first two years of life, are malnourished,
causing a serious impact. Many factors are thought to affect nutritional status among young children.
This study was conducted to determine factors affecting the nutritional status of children aged 12–23
months in West Java, Indonesia.
Methods: This cross-sectional study used secondary data obtained from a Basic Health Research (Riset
Kesehatan Dasar, RISKESDAS) 2010, conducted by Badan Penelitian dan Pengembangan Kesehatan
(BALITBANGKES) Ministry of Health Republic of Indonesia. All of the data among children aged 12–23
months in West Java province was obtained. Statistical relationships between predisposing factors and
nutritional status i.e. weight for height were analyzed using the chi-square test.
Results: In total, 730 data were obtained, of which 567 data met the inclusion criteria. Malnutrition
was detected in 101 (17.8%) children. There was a significant relationship (p=0.017, OR=2.6, 95%
CI 1.1–5.8) between low birth weight and nutritional status. Nevertheless, no significant relationship
was found between nutritional status and history of exclusive breastfeeding (p=0.629), complimentary
feeding (p=0.949), vitamin A (p=0.209), infectious diseases (p=0.266), complete immunization status
(p=0.420), and mother education level (p=0.251).
Conclusions: The low birth weight is the only significant factor associated with the nutritional status
among children less than 2 years old; resulting in that low birth weight had a 2.6 higher chance of
malnutrition in the early years. Other factors are unexpectedly not significant in this study. There is
thus a need to improve the quality of programs, focusing on childbearing mothers, during antenatal
control.
Keywords: Low birth weight, nutritional status, malnutrition, RISKESDAS 2010, West Java

Introduction
Nutrition is a key component of development
in children. Fulfillment of adequate nutrition
will help children to survive, to grow healthy,
to avoid illness, and to develop excellent
intellectual, emotions, and behavior.1,2 Most
optimal growth in children occurs between
the beginning of pregnancy and the first
two years of life, which period is called the
window of opportunity or a critical window.3
Malnutrition during this period may cause a
serious impact on growth and development
in children, which is harder to restore when

given a late intervention.1,4
Many factors are thought to affect the
nutritional status of children. The previous study
has shown that the important determinants
of the incidence of child malnutrition are
infant feeding practice, immunization status,
growth monitoring, birth weight, and
maternal education.5 Micronutrient deficiency
especially in children may also increase the
risk of infectious diseases.6 Stimulation of the
immune response when exposed to infection
may increase energy requirements affecting
nutritional status in children.6
There is abundant data collected from Riset
Kesehatan Dasar (RISKESDAS) 2010, which
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can be studied thoroughly. In this survey, it has
been shown that 17.9% of infants in Indonesia
are still malnourished.7 Therefore, we were
intrigued to study further to determine the
factors that may affect the nutritional status
among children under 2 years old, especially
children in West Java Province.

Methods

The initial data was from a National Basic
Health Research or RISKESDAS 2010, a
national basic health survey conducted
by Badan Penelitian dan Pengembangan
Kesehatan (BALITBANGKES), Institution of
Health Research and Development, under the
Ministry of Health of the Republic of Indonesia.
After obtaining permission and approval from
the Ministry of Health, we analyzed the data
from West Java Province. This secondary data
was further analyzed to answer our research
questions, to determine the factors that
affected the nutritional status among children
under 2 years old, especially children in West
Java Province.
Data collection of RISKESDAS 2010 itself
started in May 2010 to August 2010. In brief, this
national survey employed two-stage cluster
random sampling to select representative
samples. The first phase was the selection of
Census Blocks Group (BG), and the second
stage was the selection of households. Each
census block consisted of 25 households. From
each province in Indonesia, several BGs were
taken to represent household and household
members in the area. The instrument for
collecting household and individual data was
questionnaires of RKD10.RT and RKD10.IND,
which were filled out by trained and skillful

interviewers, based on clear questionnaire
guidelines.
For our study purpose, all of the data
among children aged 12–23 months in West
Java province was obtained. The dependent
variable in this study was the nutritional
status measured by the weight-for-height
category. The status was further grouped into
wasting nutritional status (Z-score<-2.0) and
normal nutritional status (Z-sore ≥ -2.0 to ≤
2.0). Data on overweight nutritional status
(Z-score>2.0) was further excluded. The
independent variables of this study were history
of exclusive breastfeeding, complimentary
feeding, administration of vitamin A, low birth
weight (LBW), history of infectious diseases,
complete immunization status, the frequency
of weighing in the last six months, and the
education of the mothers.
In accordance with the RISKESDAS 2010
survey, our study also used a cross-sectional
design that observed and measured several
risk factors as independent variables and
particular outcomes as dependent variables.
The statistical association between variables
was analyzed using the chi-square test. Pvalues < 0.05 were considered significant.

Results

From the original RISKESDAS data, data of 730
children aged 12–23 months in West Java were
obtained from whom data of 163 children
with overweight nutritional status (Z-score >
2.0) were excluded. The remaining data of 567
data of children aged below 2 years old in West
Java had shown that the prevalence rate of
malnutrition among boys (9.5%) was similar
to the corresponding prevalence among girls
(Table 1). In total, 101 children (17.8%) were

Table 1 The Nutritional Status among Children Aged 12–23 Months Old from West Java
Province Based on Gender and Place of Origin.
Nutritional Status
Sample Distribution
Gender

Male

Malnutrition

Normal

n (%)

n (%)

54 (9.5%)

249 (43.9%)

303

32(5.6%)

186 (32.8%)

218

Female

47 (8.3%)

Urban area

69 (12.2%)

Place of origin
Rural area

Total
n

217 (38.3%)
280 (49.4%)

264
349
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Table 2 The Distributions of Risk or Predisposing Factors among Children Aged 12–23
Months in West Java
Variables
Exclusive breastfeeding
No

Yes

Complimentary food
<6 months

≥6 months

Received vitamin A
No

Total (n)

Percentage (%)

23

20.0

92

251

316

140

80.0

44.3

55.7

24.7

Yes

427

75.3

≥2,500 gr or normal

477

94.5

No

511

90.1

Complete

203

Birth weight

<2,500 gr or low birth weight

History of infections
Yes

Immunization status
Not Complete

Frequency of weighing in the last 6 months
Not Regular (1–3 times)

Regular (4–6 times)

Education of mothers
Low

High*

Note: * High education was high school and above

malnourished. Based on the distribution
of place of origin, as many as 218 children
(38.4%) were living in rural areas of which
32 children (5.6%) had malnutrition. This
percentage of malnutrition was lower than the
proportion of children in urban areas (12.2%).
However, the place of origin only tended to
show a significant difference (p>0.05).
Furthermore, 23 children (20.0%) did
not receive exclusive breastfeeding and 251
children (44.3%) already started to consume
complimentary food before the age of six
months. There were still 63 children (23.7%)
who did not complete their immunizations.
Maternal education level in West Java was low,
with only 31 mothers (6.7%) received a high
education level which was high school and
Althea Medical Journal. 2019;6(4)
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56

63

169

398

430
31

5.5

9.9

23.7

76.3

29.8

70.2

93.3
6.7

above) (Table 2).
Moreover, the only statistically significant
risk factor of malnutrition was the low birth
weight (LBW), with p=0.017 OR 2.6 (95% CI
1.1–5.8), suggesting that low birth weight had
2.6 higher chance of malnutrition. As much
as 35.7% of infants born weighing less than
2500 grams suffered from malnutrition. LBW
infants were 2.6 times at higher risk to have
malnutrition as compared to infants with
normal weight (Table 3).

Discussions

The majority of infants with low birth weight
(LBW) have poor growth in the first few days
to weeks of their lives. Hence, when the normal
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Table 3 Associations between Risk or Predisposing Factors and Nutritional Status of
Children Aged 12–23 Months in West Java
Nutritional Status
Predisposing Factors
Exclusive breastfeeding
No

Yes

Complimentary food
<6 months

≥6 months

Received vitamin A
No

Yes

Birth weight

<2,500 gr or low birth weight
≥2,500 gr or normal

p-value

Odds
Ratio
(OR)

95%
Confidence
Interval (CI)

18 (78.3)

0.629

nd

nd

206 (82.1)

0.949

nd

nd

120 (85.7)

0.209

nd

nd

18 (64.3)

0.017

nd

nd

43 (76.8)

0.266

nd

nd

50 (79.4)

0.604

nd

nd

Malnutrition

Normal

n(%)

n(%)

5 (21.7)

16 (17.4%)

76 (82.6%)

56 (17.7)

260 (82.3)

45 (17.9)

20 (14.3)

81 (19.0)

10 (35.7)

346 (81.0)

84 (17.6)

393 (82.4)

88 (17.2)

423 (82.8)

36 (17.7)

167 (82.3)

Not Regular (1–3 times)

30 (17.8)

139 (82.2)

0.980

nd

nd

Low

40 (17.9)

183 (82.1)

0.251

nd

nd

History of infection
Yes

No

Immunization status
Not Complete
Complete

Frequency of weighing in the last 6
months
Regular (4–6 times)

Education of mothers
High*

13 (23.2)

13 (20.6)

71 (17.8)
3 (9.7)

327 (82.2)
28 (90.3)

Note: nd was designated as not determined since p-value was not a significant difference (p>0.05; chi-square test). * High education
was high school and above

infant starts to grow, they are left behind and
have difficulty catching up as they do not get
enough nutrition to produce adequate growth
rates.8 Infants with a history of LBW require
more nutrition for their growth. Although
LBW infants are breast-fed or given formula
milk, the total protein intake is often still not
sufficient to lead them to the normal growth
rate.9 Sometimes, even when the total protein
intake is sufficient, a particular amino acid
component could still be lacking and disrupt
the protein balance.10 Additional supplements
consisting of protein, fat, glucose, and zinc
should be given in order to achieve optimum
growth.8

The fact that infants with a history of
LBW burn more energy than babies, in
general, it complicates the situation. They
need more energy to grow and to synthesize
new tissue. The degree of heat exchange and
evaporation on the skin of LBW infants are
also higher. Quite often, these babies suffer
from respiratory problems and infections or
these babies are required to take certain drugs.
For compensation, more intake is needed to
produce more energy.11,12
Impaired growth in LBW infants may
provide long-term effects that are not desirable.
The children might be shorter than children in
general and the history of malnutrition during
Althea Medical Journal. 2019;6(4)
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the period of brain development can result
in a decreasing number of brain cells as well
as deficiencies in the behavior, the learning
ability, and an impaired memory.8,13-16
Prevention efforts should be carried out
to reduce the incidence of LBW. It certainly
can be done by improving prenatal care.17
Besides maintaining the nutritional intake,
the mothers in childbearing age should avoid
an unhealthy lifestyle, such as smoking, taking
drugs, and alcohol. Interestingly, consuming
progesterone hormone during pregnancy is
proven to be effective in reducing the risk of
delivering a pre-term baby in a woman with
history premature birth.18,19
A workshop has been conducted by the
USA National Institute of Child Health and
Human Development to answer questions
about the nutritional needs of infants with
a history of low birth weight and whether
an earlier aggressive intake would help the
baby to catch up. An early aggressive feeding
has been suspected to bring a bad impact and
instead would give a toxic effect on the baby’s
organs. However, the idea of supplementing
the additional intake of macronutrients such
as amino acids, glucose, and lipids as well
as specific essential or nonessential amino
acids such as insoles, choline, nucleotides is
substantial to support an optimum growth.8
This study is lacking some aspects as this
study has used secondary data, thus, missing
data cannot be back-traced which reduce
the number of data collected. Furthermore,
several types of bias, such as information bias
and confounding may also take part in this
unexpected result.20
To conclude, our study has only shown
that low birth weight is associated with the
nutritional status among children aged 12–23
months in West Java province, resulting in that
low birth weight has a 2.6 higher chance of
malnutrition. There is thus a need to improve
the quality of programs during antenatal
control to raise awareness and knowledge
about the pregnancy and early life of children.
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