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ABSTRACT

Stunting can lead to the decline in children’s cognitive, motoric, and language functions, as well as various
degenerative diseases during adulthood. The Eastern Indonesia (EI) region has the highest rate of stunting throughout
the country. This study aims to identify and review the determinants of stunting in children aged 1-5 years old (12-60
months) in El. This study employed an analytical cross-sectional design with secondary data sourced from the
Indonesian Family Life Survey 5 (IFLS 5). The subjects were IFLS 5 child respondents aged 1-5 years old (12-60
months) living in El. The dependent variable in this study was stunting incidence. The independent variables include
consumption of animal source foods, history of diarrhea in children, and visits to Posyandu. The data were analyzed in
univariate and bivariate manners with a chi-square test, and multivariately with a logistic regression test. The bivariate
analysis shows that there was no relationship between consumption of animal source foods (p=0.173), history of
diarrhea (p=0.801), and visits to Posyandu (p=0.061) and the stunting incidence. The univariate analysis shows that
there was no relationship between consumption of animal source foods (p=0.182; OR=1.298; 95% CI =0.884-1.906),
history of diarrhea (p=0.955; OR=1.011; 95% CI=0.691-1.479), and visits to Posyandu (p=0.079; OR=0.079; 95%
CI=0.584 — 1.030) and the stunting incidence in children aged 1-5 years old in EIl. Consumption of animal source
foods, history of diarrhea, and visits to Posyandu are not the determinants of stunting in Eastern Indonesia.
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degenerative diseases [5]. It may affect the quality of
future human resources in Indonesia, preventing them to
compete with other nations and leading to the country's

1. INTRODUCTION
Healthy and optimal child growth is every parent’s

hope. However, the majority of children in the country
are malnourished, indicated by, among others, stunting.
Stunting is defined as a condition where a child’s
height-for-age is -2 standard deviations below the WHO
child growth standards median. It causes children to
have shorter heights compared to the height of children
their age [1]. Around 149 million children in the world
(21.9%) in 2018 were affected by stunting [2].
Meanwhile, in 2019, the stunting rate in Indonesia
reached 27.7%, exceeding the threshold of the
prevalence of stunting according to WHO of less than
20% [3].

Stunting paves the way for other more serious
problems later in life. The common short-term impact is
low cognitive function in children [4]. The long-term
impact is related to metabolic disorders as children grow
up. These metabolic disorders make a person
susceptible to obesity, diabetes mellitus and other

economic burden due to high morbidity [6].

Consuming a varied diet including animal source
foods especially for children under five years old
(toddler) is vital in supporting children growth process.
Diet variety and specific consumption of animal protein
are also mentioned in the determinants of stunting
according to WHO [7]. The types of amino acids in
animal source foods are more complete when compared
to protein sources from plant foods. Animal foods also
possess better protein, vitamin, and mineral contents [8].
A study shows that toddlers affected by stunting tend to
consume less animal foods compared to toddlers with
normal nutritional status [9].

Diarrhea is also one of the risk factors of
malnutrition disorders in children such as stunting or
wasting because the body is unable to properly absorb
essential nutrition needed for optimal growth and
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development [10]. Meanwhile, several previous studies
on the relationship between diarrhea history and
stunting incidence obtained significant results. A study
by Hairuddin (2018) shows increased risk of stunting by
2.61 times in children with a history of diarrhea [11].
Another study in Aceh Province shows increased risk of
stunting by 5.04 times in children with a history of
diarrhea [12].

Visits to Posyandu also has an effect on stunting.
Posyandu is poised to be a facility affordable and
reachable by the community to access information on
the health of children under five. Furthermore,
Posyandu can also closely monitor children’s nutritional
status. Previous studies show increased risk of stunting
by 4 times in children who do not actively visit the
Posyandu [13]. In a study by Tsaralatifah (2020), the
frequency of Posyandu visits is significantly associated
with stunting [14].

The region of Eastern Indonesia (El) is any island
apart from the islands of Java, Sumatra and Bali. Four
out of five provinces with the highest rate of stunting in
Eastern Indonesia are East Nusa Tenggara Province
(42.6%), West Sulawesi (41.6%), South Sulawesi
(35.7%), and Central Kalimantan (34%) [3]. Many
studies have investigated the determinants of stunting;
however, few have touched the topic in El. A study of
the determinants of stunting can be carried out by
utilizing secondary data sources such as Indonesia
Family Life Survey (IFLS).

IFLS is a longitudinal survey carried out by
Research and Development Corporation (RAND) since
1993. To date, the survey has been held five times, with
IFLS 5 conducted in 2014 to early 2015 being the most
recent. There are 13 provinces in Indonesia included in
IFLS as subjects, with three of those located in the
eastern part of Indonesia, namely the provinces of West
Nusa Tenggara, South Sulawesi, and South Kalimantan.

This study aims to identify and review the
determinants of stunting in children aged 1-5 years old
(12-60 months) in El by investigating the risk factors for
stunting, namely consumption of animal source foods,
history of diarrhea and history of Posyandu visits.

2. MATERIAL AND METHOD

This study used an analytical survey design with a
quantitative approach. The design of the study was
analytical cross-sectional utilizing secondary data
sourced from Indonesian Family Life Survey 5 (IFLS 5)
in 2014-2015. The research location was Eastern
Indonesia (EI) which was the subject of IFLS 5. There
were three targets El provinces in the IFLS, namely the
provinces of West Nusa Tenggara, South Sulawesi, and
South Kalimantan. However, since IFLS is a
longitudinal survey, the number of provinces that were
included might increase if there were respondents from
the previous surveys who migrated to other provinces,
thus, they are still listed as IFLS respondents.
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The dependent variable used was stunting incidence
in children aged 1-5 years old (12-60 year) in EI. The
independent variables included consumption of animal
source foods, history of diarrhea and visits to Posyandu.

The study used the total sampling method with the
subjects of all children aged 1-5 years (12-60 months)
who were registered as IFLS 5 respondents and resided
in El. Respondents with incomplete questionnaire result
data and a z-score for body height/length-for-age
outside the range of -6 to +6 standard deviation (WHO
limit range) were excluded from the study. The initial
subjects were 823 respondents and after the exclusion
process, 805 respondents were obtained for analysis
(Figure 1).

823 children aged 1-5 years
(12-60 months) in Eastern
Indonesia (EI)

11 children with a z-
score outside the
WHO range

7 children with
blank animal source
foods data

\ 4

805 subjects selected for
analysis

Figure 1 Sampling process of research analysis subjects

The instrument in this study WAS a non-test
technique in the form of a document recording the
results of IFLS 5 which WAS derived from the results
of household questionnaires in Book 4, Book 5, and
Book US. The initial stage of the study was to collect
data in the form of records of toddler's height/length,
toddler's age, consumption of animal source foods,
history of diarrhea, and Posyandu visits which are
available open access on the RAND Labor and
Population website. Furthermore, the data were
processed and categorized into a nominal scale for
analysis. Stunting incidence data processing was carried
out using the STATA 12.1 computer program with the
command “zscore06” to obtain z-scores of the children's
height/length-for-age. The command “zscore06” is a
STATA syntax created by Jef L Leroy (2011) from the
International Food Policy Research Institute to calculate
the z-score based on WHO child growth standards [15].
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The data in this study were processed bivariately
using chi-square test and multivariately with logistic
regression with the help of the STATA 12.1. computer
program. The purpose of the bivariate analysis was to
identify the relationship between the independent
variables and the dependent variable with the results
considered related if p-value <0.05 (Cl 95%). The
purpose of the multivariate analysis was to identify the
effect of the independent variables along with the
dependent variable.

3. RESULT

3.1 Overview of respondent's stunting incident,
consumption of animal foods, history of
diarrhea and visits to Posyandu

Table 1. Overview of respondent’s stunting incident,
consumption of animal foods, history of diarrhea and
visits to Posyandu

Respondent Characteristics n (person) %
Stunting
Yes 351 43.60
No 454 56.40
Animal foods consumption
Adequate 680 84.47
Inadequate 125 15.53
History of diarrhea
No 675 83.85
Yes 130 16.15
Visits to Posyandu
Yes 344 42.73
No 461 57.27

Table 1 shows that the proportion of stunting in
children aged 1-5 years in Eastern Indonesia was
43.60%. Most respondents (84.47%) consumed at least
one type of animal foods every day, be it eggs, fish,
meat, or milk and their products. The majority of
respondents (83.85%) had no history of diarrhea in the
last four weeks. The majority of respondents (57.27%)
did not visit the Posyandu in the last four weeks.

3.2 Analysis of the relationship between animal
source foods, history diarrhea and Posyandu
visits and stunting in Eastern Indonesia

Table 2 of the results of the chi square test shows
that there is no relationship between animal foods
consumption and stunting incidence in children in
Eastern Indonesia with p = 0.141 (p>0.05). There is no
relationship between history of diarrhea and stunting
incidence in children with p = 0.799 (p > 0.05).
Meanwhile, the results of the chi square test analysis on
the Posyandu visit variable show a value of p = 0.062
(p>0.05), which means that there is no relationship
between Posyandu visits and stunting in Eastern
Indonesia.
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Table 2. Bivariate analysis of the relationship between
animal source foods, history of diarrhea and visits to
Posyandu and stunting in Eastern Indonesia

Variables Stunting p-value
Yes No
n % n %
Animal
foods 0.141
consumption
Adequate 62 7.70 | 63 7.83
Inadequate 289 35.90 | 391 | 48.57
History of
diarrhea 0.799
Yes 58 720 | 72 8.94
No 293 | 36.40 | 382 | 47.45
Visit
Posyandu 0.062
No 188 | 23.35 | 273 | 3391
Yes 163 | 20.25 | 181 | 22.48
3.3 Determinants of stunting in Eastern

Indonesia

Table 3. Multivariate analysis of the determinants of
stunting in Eastern Indonesia

Variable p-value OR (95% CI)
Animal foods 0.182 1.298 (0.884 — 1.906)
consumption
History of 0.955 1.011 (0.691 — 1.479)
diarrhea
Visit Posyandu 0.079 0.775 (0.584 — 1.030)

Table 3 which contains the results of the multivariate
analysis using logistic regression shows that there is no
effect of animal foods consumption (p = 0.182; OR =
1.298; 95% CI = 0.884-1.906), history of diarrhea (p =
0.955; OR = 1.011; 95% CI = 0.691=1.479), and
Posyandu visits (p = 0.079; OR = 0.079; 95% CI =
0.584-1.030) on stunting incidence in Eastern Indonesia.

4. DISCUSSION

4.1 Relationship Between Animal Foods

Consumption and Stunting Incidence

The results of the analysis on the animal foods
consumption variable with stunting incidence show that
most respondents (84.47%) consumed animal source
foods every day for one week. In the results of the
bivariate analysis, a p value = 0.141 (p > 0.05) was
obtained which means that there is no significant
relationship between animal food consumption and
stunting incidence. Meanwhile, the results of the
multivariate analysis show that there is no relationship
between animal food consumption and stunting
incidence with p=0.182 (p > 0.05). The study found that
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the majority of respondents who consumed animal food
sources every day did not experience stunting (48.57%).

The amino acid content in animal foods is more
complete and more easily absorbed by the body when
compared to plant foods. Although protein sources can
be obtained from plant foods such as nuts, the nutrients
found in animal source foods are irreplaceable [8].

In this study, no meaningful relationship was found
between consumption of animal foods and stunting
incidence which may be attributable to other factors
affecting stunting incidence in the population. In
addition, this study did not distinguish between
variations in types of animal source foods consumed by
the respondents. Animal source foods include eggs, fish,
meat, milk and their products. Each animal food has
distinct nutritional content and benefits for the body.
The results of this study are in line with a study
conducted in Bandung on children aged 1-5 years old
demonstrating no significant relationship between
animal source foods and stunting [16]. However, despite
no significant relationship was found, consumption of
animal foods is significantly correlated with adequate
intake of protein and micronutrients, especially
Vitamins A, Ca, and Zn. It shows that consumption of
animal foods provides considerable benefits for child
growth [16].

A study involving children aged 6-23 months old
across 21 developing countries shows different results
where increased risk of stunting by 1.436 times was
observed in children that did not consume three types of
animal foods (eggs, meat, milk and its products) [17].
Animal foods are an important source of high-quality
nutrition. Dietary diversity is part of WHO strategic
measures to reduce stunting rate in children aged below
5 years old by 40% by 2025 [18].

Egg consumption can significantly increase the z
score PB/U by 0.63 times compared to children who do
not consume eggs [19]. Eggs possess great benefits for
improving maternal and child nutrition, especially in
developing countries. Eggs are rich in essential fatty
acid, choline, vitamin A, vitamin B12, iron, zinc, and
iodine for child growth. People with low economic
levels are at high risk of suffering from these nutritional
deficiencies, thus eggs can be a good and affordable
choice of food sources [20].

Fish has been shown to make an important
contribution to improving the nutritional status of
children aged 6-59 months in the poor in Zambia.
Children aged 24-59 months that do not consume fish
have a 1.038 times higher risk of suffering from stunting
than those who do [21]. Fish is known as a source of
essential nutrition such as amino acid, DHA, vitamin,
and minerals needed for brain growth and development.
High rates of stunting in African countries such as
Burundi (55%), Kenya (38%), Tanzania (34%), and
Uganda (28%) are in line with the low fish
consumption/capita (2205 ccal/capita/day) compared to
the global average (2900/ccal/capita/day) [22].
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A study in Ethiopia involving children 6-59 months
shows that children who do not consume meat have a
2.4 times higher risk of stunting compared to those who
do every day [23]. Consuming milk and other animal
source foods can improve the anthropometry index in
malnourished children. Furthermore, it can prevent
deficiencies or malnutrition, improve cognitive function,
reduce morbidity and prevent death in children [24].

4.2 Relationship Between History of Diarrhea
and Stunting Incidence

The analysis results of history of diarrhea with
stunting incidence showed that the majority of
respondents did not have a history of diarrhea in the last
4 weeks. After the chi square test, a p value = 0.799 (p >
0.05) was obtained which means that there is no
significant relationship between history of diarrhea and
stunting incidence, thus Ho is accepted. The results of
the multivariate analysis show that there was no effect
between history of diarrhea and stunting incidence with
p = 0.955 (p > 0.05). The results show that the majority
of the respondents who did not have a history of
diarrhea during the last 4 weeks did not experience
stunting (47.45%). Diarrhea causes the body to expend
fluid and nutrients and if these are not replenished as
soon as possible, dehydration, malnutrition, growth
impairment such as stunting, and even death may occur
[25].

In this study, no meaningful relationship was found
between history of diarrhea and the stunting incidence
which may be attributable to other factors affecting
stunting incidence in the population. In addition, this
study could only identify history of diarrhea for the last
4 weeks. The results of this study are in line with a
study in Surabaya in children aged 13-48 months
showing there is no significant relationship between a
history of diarrhea and stunting [26].

A study in East Nusa Tenggara shows a contrasting
result where a history of two diarrheas children under
two years of age can increase the risk of stunting by
2.55 times. The observation was conducted for cases in
the last 6 months [27]. A study with children aged 6-59
months in Nepal also shows significant results. A
history of diarrhea in the last two months translates into
increased risk of stunting by 7.46 times [28]. A study
in Malawi on children aged 6-18 months reveals that the
longer a diarrhea persists in a child, the lower the z-
score PB/U would be, meaning that the resulting
stunting would be more severe. It could be because the
digestive tract cannot absorb the nutritional content of
food optimally, so that it affects the growth and
development of the child [29]. Previous studies showing
significant results on average use history of diarrhea
data at least in the last two months.
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4.3 Relationship Between Visit Posyandu with
Stunting Incidence

The analysis of the relationship between the
Posyandu visits variable and the stunting incidence
show that the majority of the respondents did not visit
the Posyandu in the last 4 weeks. After the bivariate
analysis, a p=0.062 (p>0.05) was obtained meaning that
there is no significant relationship between visits to
Posyandu and the stunting incidence, thus, Ho is
accepted. The results of the multivariate analysis show
that there is no relationship between visits to Posyandu
and the stunting incidence with p=0.079 (p>0.05).
According to this study, the majority of the respondents
who did not visit the Posyandu in the last 4 weeks did
not suffer from stunting (33.91%).

Through the Posyandu initiative, the community has
easier access to basic health services for mothers and
children such as weighing toddlers to monitor
nutritional status, health consultations, and other health
checks. Posyandu is a facility to access various health
information including that regarding child growth and
development [30]. In Posyandu, children’s monthly
nutritional status can be monitored. Without regular
visits, children’s nutritional status cannot be monitored
properly and any decline in nutritional status cannot be
immediately detected. Furthermore, children’s mothers
who regularly visit the Posyandu are exposed to the
latest information regarding child growth and
development [14].

A study in Belu District, East Nusa Tenggara also
obtains an insignificant relationship between visits to
Posyandu and stunting [31]. However, a study on
children in Palembang manages to record increased risk
of stunting by 3.5 times in children without regular
visits to the Posyandu and by 5.2 times in children who
never visited the Posyandu [32].

In this study, no meaningful relationship was found
between visits to Posyandu and the stunting incidence
which may be attributable to other factors affecting
stunting incidence in the population. In addition,
limitations in this study did not allow us to measure the
frequency of Posyandu visits for the last one year, only
for the last 4 weeks.

This study only reviews the determinants of stunting
in Eastern Indonesia (El) in 2014-2015 due to the
limited nature of our secondary data source, IFLS 5
conducted in 2014-2015.

5. CONCLUSION

Based on the results of the study, we can conclude
that consumption of animal foods, history of diarrhea,
and Posyandu visits are not significantly related to the
incidence of stunting in children aged 1-5 years in
Eastern Indonesia. Overall, there is no relationship
between animal foods consumption, history of diarrhea,
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and Posyandu visits to the incidence of stunting in
children aged 1-5 years in Eastern Indonesia.
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