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Nutritional challenges during early childhood remain a pressing global
concern that significantly influence a country’s Human Development Index.
This study aimed to assess the prevalence and risk of undernutrition-related
health problems among toddlers in Balikpapan City, East Kalimantan
Province. Using a descriptive-analytic design with a cross-sectional
approach, data were collected from four integrated community health post
(Posyandu) located across three sub-districts. The study population
comprised toddlers attending Posyandu in West Balikpapan, Central
Balikpapan, and South Balikpapan. A purposive sampling technique was
applied based on predefined criteria, yielding a sample size of 78 toddlers.
Findings revealed that from 78 toddlers, 11,5% toddlers were at risk of
malnutrition, 20,5% toddlers were at risk of undernutrition, and 2,6%
toddlers were at risk of stunting. These findings highlight the urgent need for
targeted preventive interventions to address undernutrition risks in early
childhood and offer valuable evidence to support regional health policy
development. Prenatal interventions, including maternal supplementation
and antenatal care are crucial. Exclusive breastfeeding remains essential but
should be supported by broader strategies addressing complementary
feeding and maternal conditions. Longitudinal studies are recommended to
establish causal pathways.

INTRODUCTION

Malnutrition in early childhood, especially among toddlers, continues to pose a
significant public health challenge globally. Nutritional adequacy during the first 1.000 days of
life, from conception to a child’s second birthday, is widely recognized as a critical period for
ensuring optimal physical growth and cognitive development. During this window, children are
particularly vulnerable to various forms of undernutrition, including stunting (low height-for-
age), wasting (low weight-for-height), and micronutrient deficiencies, which can result in long-
term developmental impairments (UNICEF, 2024).

According to the World Health Organization (WHO), an estimated 144 million children
under the age of five were stunting, 47 million wasting, and 38,9 million overweight in 2020,
reflecting the global burden of both undernutrition and overweight. These numbers increased
slightly in 2022, with approximately 149 million children under five experiencing stunting, 45
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million experiencing wasting, and 37 million living with overweight or obesity. Of particular
concern, nearly half of all deaths among children under five are associated with undernutrition,
most of which occur in low- and middle-income countries (WHO, 2024).

Multiple interrelated factors contribute to child malnutrition, including inadequate
maternal nutrition during pregnancy, low birth weight, inappropriate infant and young child
feeding practices, and recurrent infections. Exclusive breastfeeding during the first six months
of life is among the most effective strategies to prevent early malnutrition. Breast milk provides
complete nutrition, enhances immune protection, and lowers the risk of infections in infants. In
addition to feeding practices, birth weight is a strong predictor of a child’s future nutritional
status. Low birth weight (LBW) infants are more likely to suffer from stunting, wasting, and
other forms of undernutrition during childhood (Titaley et al., 2021) This highlights the
importance of improving prenatal care and maternal nutrition to ensure healthy birth
outcomes.

Despite various global and national initiative, malnutrition remains a major burden in
low- and middle-income countries. Efforts have focused on strengthening maternal and child
health services, promoting optimal breastfeeding and complementary feeding practices, and
improving community-based nutrition education. However, disparities persist, particularly in
developing countries, which continue to bear a disproportionate share of the global
malnutrition burden (Victora et al., 2021; UNICEF, 2023).

In Indonesia, the prevalence of stunting among children under five was reported at
21,6% in 2022, indicating a decrease from previous years but still above the national target of
14% by 2024 (Kementerian Kesehatan RI, 2023). East Kalimantan Province reported a stunting
prevalence of 23,9% in 2022, which is higher than the national average while Balikpapan City
experienced an increase from 17,6% in 2021 to 19,6% in 2022 (Nashiri & Lukman, 2024).
Although these figures highlight the persistence of child undernutrition, there is limited
evidence on the specific risk factors influencing toddlers’ nutritional status in Indonesian urban
contexts. Previous studies have mainly focused on rural areas, leaving a gap in understanding
how socioeconomic disparities, dietary transitions, and access to health services contribute to
undernutrition in cities. Therefore, this study aims to identify the prevalence and risk of
undernutrition among toddlers in Balikpapan, providing evidence to inform targeted local
interventions.

METHODS

The research was conducted in Balikpapan City, located in East Kalimantan Province,
Indonesia. Data collection was carried out in October 2023 across four Posyandu (integrated
health services post) situated in three sub-districts: West Balikpapan, Central Balikpapan, and
South Balikpapan. The study population consisted of all toddlers who visited these selected
Posyandu during the data collection period.

A purposive sampling technique was used to select participants based on predefined
inclusion criteria, such as age 12-59 months, attendance at the Posyandu, and parental consent
to participate in the study. Exclusion criteria included toddlers with incomplete
anthropometric records. The sample size was determined using the Slovin formula with a 10%
margin of error based on the average monthly attendance records of toddlers at the selected
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Posyandu, yielding a minimum of 72 respondents. A total of 78 toddlers met the criteria and
were included in the final sample.

Data collection involved both primary and secondary data sources. Primary data were
obtained through structured interviews with caregivers using structured survey instrument.
The survey included questions related to child demographic characteristics, feeding practices,
and health history. Secondary data were gathered from Posyandu records and maternal and
child health books. Anthropometric measurements were also obtained to assess nutritional
status, including weight-for height, height-for-age, and weight-for-age indicators, which were
then interpreted using WHO Child Growth Standards.

Data analysis was conducted using SPSS version 24. A descriptive statistical analysis was
carried out to identify the prevalence of undernutrition, including underweight, wasting, and
stunting. The results were presented in the form of frequencies and percentages.

All respondents were informed about the purpose of the study and provided verbal
consent before participating. Participation was strictly voluntary and confidentially was
assured. All data were collected anonymously and used solely for research purposes.

RESULTS

The sample comprised 78 toddlers, with a near-even gender distribution (51% female).
Regarding maternal education history, 47,44% of the respondents had attained senior high
school education, whereas 2,56% had no formal education or had not completed elementary
school (Table 1).

Table 1. Distribution of mother’s educational background

Mother’s educational background n %
Did not attend school/ did not complete primary school 2 2,56
Primary school/ equivalent 9 11,54
Junior high school/ equivalent 17 21,79
Senior high school/ equivalent 37 47,44
Diploma/ bachelor’s degree 13 16,67

Source: Primary Data, 2023
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Figure 1. Risk of nutritional problems
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Among 78 toddlers included in this study, 39% were identified as being at risk of
nutritional problems. Specifically, 25% were classified as undernourished, 11% exhibited sign
of malnutrition, and 3% were at risk of stunting (figure 1). Among toddlers born with low birth
weight, a greater proportion exhibited nutritional problems compare to those with normal
birth weight. These findings indicate that toddlers with a history of low birth weight are more
likely to experience both malnutrition and undernutrition.
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Figure 2. Birth weight history with the risk of nutritional problems

Figure 3 presents the exclusive breastfeeding history of toddlers in relation to their
nutritional status. While the proportion of toddlers with normal nutritional status was higher
in the exclusively breastfed group, a slight increase in undernutrition was also observed in this

group.
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Figure 3. Exclusive breastfeeding history with the risk of nutritional problems
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DISCUSSION

This study found that undernutrition indicators such as stunting, wasting, and
underweight were present among toddlers in Balikpapan, with a higher prevalence observed
in children with a history of low birth weight. Our findings are consistent with previous studies
reporting that low birth weight is a significant risk factors for poor nutritional outcomes.
Research result by Aryastami et al (2017), which identified low birth weight as the most
dominant predictor of stunting among children aged 12-13 months. Our data show that low
birth weight toddlers experience slightly higher rates of undernutrition (28.57% vs. 25.35%)
than toddlers with normal weight. Although the differences appear modest, they are consistent
with findings from recent studies indicating that low birth weight is a risk factor for adverse
nutritional outcomes. For example, The Indian Demographic and Health Survey Data (2019-
2021) reported that low birth weight has a significant contribution to undernutrition with
14,8% of stunting, 10,4% of wasting, and 9,6% of underweight cases (Jana et al., 2023). Recent
systematic review also reported a pooled odds ratio of 2.32 for stunting among children born
with low birth weight in low- and middle-income countries (Vats et al., 2024). These findings
support our conclusion that low birth weight is a key factor contributing to nutritional issues
in toddlers.

Inadequate fetal nutrition induces metabolic adaptations that increase susceptibility to
undernutrition, infections, and chronic diseases later in life. Low birth weight commonly
resulting from maternal undernutrition, prenatal infections, or prematurity, leads to neonates
with limited nutritional reserves and weakened immunity, placing them at greater risk for
nutritional problems throughout early childhood (Upadhyay et al, 2019; Mustakim et al, 2022;
Radaelli et al,, 2023). Addressing low birth weight is crucial in combating early childhood
undernutrition. Effective interventions must begin during the prenatal period and extend
beyond postnatal feeding strategies. This includes maternal nutritional supplementation and
antenatal care programs aimed at improving maternal and fetal health outcomes.

Meta-analysis of 33 studies across developing countries found that exclusive
breastfeeding significantly reduces the risk of overall undernutrition (OR=0.82; 95%CI, 0.68-
0.99) and stunting (OR=0.773; 95% CI, 0.55-0.95) in children under five (Mardani et al, 2022).
Furthermore, a 2019 meta-analysis (13 observational studies) reported that exclusive
breastfeeding can protects against wasting, with OR= 0.42 (cross-sectional), OR=0.38 (case-
control), and OR=0.75 (cohort) (Wijiwinarsih et al, 2019). These findings establish exclusive
breastfeeding as a critical nutritive and protective intervention in early life. In our study,
although the exclusive breastfeeding group showed a higher proportion of children with
normal nutritional status, we observed a marginal yet paradoxical increase in undernutrition
compared to non-exclusive breastfeeding peers. This divergence suggests the presence of
residual confounding factors such as variability in breastmilk composition, timing and quality
of complementary feeding (MPASI), and maternal socioeconomic status that may modulate the
efficacy of exclusive breastfeeding in our setting.

This study is subject to several limitations. First, its cross-sectional design precludes the
establishment of causal relationships between the examined variables. Although associations
were identified, temporal patterns and the direction of effects cannot be determined within this
study design. Future longitudinal research is warranted to elucidate these relationships and
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capture developmental trajectories over time. Second, Potential confounding variables, such as
maternal education level, household sanitation, and complementary feeding practices, may
have influenced the observed nutritional outcomes. This limitation is particularly relevant
considering our findings indicating mild undernutrition even among exclusively breastfeed
children. This suggests the need for a more nuanced analysis that accounts for breastfeeding
duration, quality, and the timing and adequacy of complementary feeding.

CONCLUSION

This study confirms that low birth weight is a key risk factor for undernutrition and
stunting in early childhood, likely due to reduced immunity and limited nutrient reserves.
Although exclusive breastfeeding has shown protective effects in previous studies, our findings
suggest that its impact may be influences by factors such as maternal health, breastfeeding
quality, and socioeconomic condition.

To address early childhood undernutrition effectively, interventions should begin
prenatally, focusing on maternal nutrition, antenatal care, and early detection of at-risk births.
Breastfeeding promotion must be supported by complementary strategies, including education
on feeding strategy. Longitudinal research is needed to clarify causal pathways and long-term
influence of early-life factor on child nutrition, supporting more integrated and context-specific
approaches to malnutrition prevention.
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