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ABSTRACT 

Background: Stunting is the most prevalent form of childhood malnutrition, affecting approximately 

22% or 148.1 million children under five years old in 2022. Stunting remains a significant public health 

challenge in Indonesia, affecting approximately 30% of children under five. 

Methods: This study employed an analytical observational design with a cross-sectional approach. 

The sampling process utilized a non-probability technique through consecutive sampling. Participants 

were recruited sequentially based on their attendance at Integrated Health Posts (Posyandu) within the 

North Larangan Public Health Center's working area until the minimum required sample size of 70 

respondents was achieved. Data analysis was conducted using multiple logistic regression with a 

statistical significance level set at p-value<0.05. 

Result: The bivariate analysis revealed that low birth weight was significantly associated with stunting 

(p-value<0.001), with an Odds Ratio (OR) of 8.88 (95% CI: 2.41–32.68). Maternal education also 

showed a significant association (p-value=0.032; OR=4.10; 95% CI: 1.06–15.8). Furthermore, the 

multivariate analysis confirmed that low birth weight was the most dominant factor related to the 

incidence of stunting in children aged 0–23 months, yielding an adjusted Odds Ratio (aOR) of 7.34 

(95% CI: 1.83–29.37; p-value=0.005). 

Conclusion: The incidence of stunting is not solely determined by postnatal conditions; rather, it is 

significantly influenced by the intrauterine environment. It is imperative to monitor and optimize 

maternal nutritional status during pregnancy to mitigate the risk of low birth weight, which 

subsequently increases the vulnerability to stunting in infants aged 0–23 months. 
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Introduction 

 Stunting is the most prevalent form of 

childhood malnutrition, affecting proximately 

22% or 148. Million children under five years 

old in 2022. Defined by the World Health 

Organization (WHO) as impaired growth and 

development experienced in children due to 

inadequate nutrition and repeated infections, it 

is often reported as a height for age more than 

two standard deviations below the standard 

child growth median.1 Stunting remains a 

significant public health challenge in 

Indonesia, affecting approximately 30% of 

children under five (Mediani, 2020). This high 

prevalence has serious long-term health and 

cognitive implications for the nation’s future.2 

Stunting is a significant issue in Indonesia, 

with prevalence rates far exceeding national 

targets. The prevalence of stunting in various 

cities, including South Tangerang City, 

underscores the need for greater attention to 

early childhood nutrition.3 

Based on the selected model, children under 

five with malnutrition and poor nutrition, 

receiving Vitamin A, and the average monthly 

per capita expenditure on food have a 

significant effect on the percentage of stunting 

in children under five in Indonesia. Low birth 

weight was associated with >2-fold increased 

risk of childhood stunting (pooled OR: 2.32; 

95% CI, 2.05–2.62). The cohort studies 

predicted a higher risk of childhood stunting. 

low birth weight (LBW), which is defined as a 

weight below 2500 g at birth. Exclusive 

breastfeeding is recommended for the first six 

months of life, but many infants receive 

pumped milk, formula, donor human milk, or 

other nutritional sources during this critical 

period. Substantive evidence shows early 

nutrition influences development of the 

microbiome and immune system, affecting 

lifelong health.(4) The results of the analysis 

with a random effect model were obtained 

from the forest plot which showed a pooled 

Odds Ratio of 2.90 (95% CI: 2.07-4.08), 

meaning that babies who did not receive 

exclusive breastfeeding had a 2.9 times higher 

risk of stunting compared to babies who 

received exclusive breastfeeding.(5) 

In addition to birth weight, infant sex has 

emerged as a potential predictor of stunting. 

Several multicenter studies and meta-analyses 

suggest that male children are at higher risk of 

stunting, particularly during the first two years 

of life.6, 15, 16 In the other hand, the results  of  

a meta-analysis  study concluded that 

mothers with low education levels were at risk 

of 3,01 times having stunted children 

compared to  being  highly educated. The 

lower the level of education in mothers, the 

more influential it will be on the incidence 

of stunting in children under five.7  In addition, 

another study shows that Families with 

income under the UMP (Upah Minimum 

Provinsi) have a risk of 2,3 times giving birth 

of stunting children compared to income 

families above the UMP.8 From a theoretical 

standpoint, the ecological model of child 

development provides a useful lens to 

understand how child growth outcomes, 

including stunting, are shaped by interactions 

between individual, familial, community, and 

societal factors. At the individual level, 

biological factors such as sex and birth weight 

set the foundation for growth potential. At the 

familial level, maternal health, caregiving 

practices, and household food security 

influence whether that potential is realized.6 

The causes of stunting are multifactorial 

and related to insufficient nutritional intake or 

increased nutritional needs. Stunting has 

irreversible short-term and long-term impacts. 

The World Health Organization says that 

stunting can cause cognitive or intelligence, 

motor, and verbal development that is not 

optimal, increase the risk of obesity and other 

degenerative diseases, improve health costs, 

and increase the incidence of morbidity and 

death due to nutritional problems, causing 

severe consequences. Ultimately, stunting can 

hinder economic growth, increase poverty, 

and widen inequality in a country because 

children have less than optimal levels of 

intelligence.9 Indonesia, as the fourth most 

populous country in the world, bears a 

disproportionate share of this global burden.6 

According to the Indonesia Health Survey 

(Survei Kesehatan Indonesia, SKI) in 2023, 

the prevalence of stunting in Indonesia 

remains substantial at 21,5%, indicating that 
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about 1 in 5 children ages 5 years and younger 

is affected, with the highest incidence 

observed among children aged 24 to 35 

months.10 Understanding the factors 

contributing to stunting in Indonesia, a 

country with one of the highest prevalence 

rates globally, is crucial for informing 

effective prevention and intervention strategos 

in regions facing similar challenges. 

Accordingly, this study seeks to identify and 

analyze the underlying determinants of 

stunting in Tangerang City, located in West 

Java Province, which represents one of the 

areas with the highest stunting incidence in 

Indonesia. 

Despite a steady decline in its incidence, 

stunting remains a global issue. In 2022, 

UNICEF, the WHO, and The World Bank 

reported that 148,1 million children under the 

age of 5, representing 22,3% of this population, 

were affected by stunting. Although its 

incidence continues to decrease, further 

performance is needed to meet the target 

prevalence of 13,5% by 2030.11 Indonesia, one 

of the most populous countries in the world 

have a significant role in this number of 

stunting prevalence. The 2024 SSGI results 

indicate that the prevalence of stunting among 

toddlers in Indonesia is 19,8% which was also 

a significant decrease compared to a year 

prior.12 In the other hand, According to SSGI 

2024, Tangerang city has a prevalence of 

stunting at 11,2%. This number of prevalence 

shows a significant decrease compared to data 

published by SKI 2023 a year prior health 

survey done by the Indonesian minister of 

health department (17,6%).13 Although 

aggregate national and municipal statistics 

indicate a downward trend in stunting 

prevalence across Tangerang City, city-wide 

averages often mask micro-level disparities 

and localized risk clusters, particularly in 

rapidly urbanizing communities with high 

socioeconomic diversity. Furthermore, while 

existing literature in Indonesia has broadly 

examined stunting among children under five 

years (0–59 months), a critical knowledge gap 

remains regarding how intrauterine factors 

(such as birth weight) interact with maternal 

socioeconomic determinants specifically 

during the narrow, most vulnerable window 

of infants aged 0–23 months in urban primary 

care settings. Most previous studies treat the 

under-five population homogeneously, 

thereby obscuring age-specific risk profiles 

during the first 1,000 days of life. To address 

this gap, the present study specifically 

evaluates the determinants of stunting among 

infants aged 0–23 months within a localized 

urban public health center catchment area 

(North Larangan). By isolating this critical 

developmental phase in a socioeconomically 

diverse urban setting, this study provides novel 

empirical evidence needed to design hyper-

local, targeted interventions rather than relying 

on generalized macro-level policies. 

Methods 

This study is a quantitative analytic 

observational  research  employing  a 

cross-sectional design. The sampling 

technique utilized was non-probability 

sampling with a consecutive sampling 

method, where subjects were recruited 

sequentially based on their attendance at the 

Integrated Health Post (Posyandu) within the 

North Larangan Health Center (Puskesmas) 

working area. 

The minimum sample size was determined 

a priori using the formula for hypothesis 

testing of two independent proportions to 

ensure adequate statistical power for the 

analytical cross-sectional design. The 

calculation was based on a 95% confidence 

level (α= 0.05), 80% statistical power (1 - β= 

0.20), and a 1:1 ratio between groups. Based 

on prior literature, the expected prevalence of 

stunting in the unexposed group (normal birth 

weight) was estimated at 15%, while the 

anticipated prevalence in the exposed group 

(low birth weight) was estimated at 45% to 

detect a clinically meaningful effect size 

(equivalent to an Odds Ratio of approximately 

4.6). Using these parameters, the initial 

calculated sample size was 64 subjects. To 

account for a potential 10% non-response rate 

or incomplete maternal and child health 

(MCH) records, the final minimum target was 

rounded up, resulting in a total achieved 

sample size of 70 respondents. 

The inclusion criteria consisted of children 

aged 0 – 23 months who possessed complete
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Maternal and Child Health (MCH) records 

and had resided in the North Larangan area for 

at least six months. Meanwhile, children 

whose mothers were aged under 20 or over 35 

years during pregnancy were excluded from 

the study to control for extreme maternal age 

as a well – documented biological 

confounder. Since adolescent pregnancy (<20 

years) and advanced maternal age (>35 years) 

independently elevate the risk of adverse birth 

outcomes, excluding these high – risk age 

groups allowed the study to isolate the 

independent effects of the primary 

determinants under investigation (e.g., birth 

weight and maternal education) on child 

stunting. 

Data analysis was conducted using 

multiple logistic regression. The strategy for 

selecting variables for the multivariable 

model was based on a predefined statistical 

threshold (the Hosmer-Lemeshow criterion): 

all independent variables that demonstrated a 

p-value of <0,25 in the initial bivariate 

analysis were selected as candidates for the 

final multivariable logistic regression model. 

Statistical significance for the final 

multivariate.  

 

Result 

Table 1. Characteristic Responden 

Variable Frequency Persentase 

Sex 

Male 27  38,6 

Female 43 61,4 

 

Continued Table 1. Characteristic 

Responden 

Variable Frequency Persentase 

Exclusive Breastfeeding 

No  28 40,0 

Yes 42 60,0 

Low Birth Weight 

Low 25 21,4 

Normal 55 78,6 

Stunting 

Yes 24 34,3 

No 46 65,7 

Knowledge of Stunting 

Low 33 47,1 

High 37 52,9 

Economic Status 

Low 12  17,1 

Moderate 10 14,3 

High 47 67,1 

Education of Mother 

Low 50 71,4 

High 20 28,6 

 

As presented in Table 1, female infants 

constituted the majority of the children under 

two years of age (61,4%) and 60,0% of the 

infants received exclusive breastfeeding. 

Furthermore, among infants aged 0-24 months, 

the prevalence of stunting was 34,3%. The data 

history of low birth weight, 47,1% of the 

mothers had low nutritional knowledge, 17,1% 

of the households were categorized as having 

low socioeconomic status, and 71,4% of the 

mothers had a lower education level.  

 

Table 2. Bivariate Analysis 

Variable 
Stunting 

OR (95%CI) p-value Yes No 

Sex     

Male 13 (48,1) 14 (51,9) 2,70(0,97-7,48) 0,053 

Female 11 (25,6) 32 (74,4)   

Exclusive Breastfeering     

No 12 (42,9) 16 (57) 1,87 (0,68-5,11) 0,217 

Yes 12 (28,6) 30 (71,4)   
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Continued Table 2. Bivariate Analysis 

Variable 
Stunting 

OR (95%CI) p-value Yes No 

Birth Weight     

Low 11 (73,3) 4 (26,7) 8,88(2,41-32,68) <0,001* 

Normal 13 (23,6) 42 (76,4)   

Knowledge of Stunting     

Low 13 (39,4) 20 (60,6) 1,53 (0,57-4,14) 0,395 

High 11 (29,7) 26 (70,3)   

Economic Status     

Low 5 (41,7) 7 (58,3) 1,47 (0,51-4,21) 0,465 

Moderate 4 (40) 6 (60)   

High 15 (31,9) 32 (68,1)   

Education of Mother     

Low 21 (42,0) 29 (58) 4,10 (1,06-15,8) 0,032* 

High 3 (15,0) 17 (85)   

 

Based on the data presented in Table 2, it 

was found that low birth weight (LBW) and 

maternal education were significantly 

associated with the incidence of stunting 

among children under two years of age 

(baduta). Infatns with low birth weight 

exhibited an 8,88 times higher risk of stunting 

(95% CI ; 2,41-32,68) compared to those with 

normal birth weight. Furthermore, low 

maternal education was associated with a 4,10-

fold increase in the risk of stunting (95% CI ; 

1,06-15,8) relative to mothers with higher 

education levels.  

In contrast, no significant associations were 

observed regarding gender, exclusive 

breastfeeding, knowledge of stunting, or 

economic status. However, descriptively the 

prevalence of stunting was found to higher 

among male children at 48,1% compared to 

25,6% in female children.  

Table 3. Determinants of Stunting among Infants Aged 0-23 Months 

Variabel B SE OR 
(95%CI 

P-value 

Low Birth 1,99 0,70 7,34 0,005* 

Weight (LBW) 4 7 (1,83-29,37) 

Exclusive 0,22 0,59 1,25 0,705 

Breastfeeding 7 9 (0,38-4,05) 
Education of mother  0,74 0,75 2,11 0,319 

8 1 (0,48-9,20) 

Sex 0,89 0,59 2,45  0,131 

6 4 (0,76-7,84) 

Table 3 demonstrates that low birth weight 

(LBW) was the most dominant predictor for the 

incidence of stunting among children under 

two years of age. Infants with a history of low 

birth weight exhited a 7,34-fold increased risk 

of stunting (aOR = 7,34) after adjusting for 

exclusive breastfeeding, maternal education, 

and the child’s gender. These results 

underscore the necessity of prioritizing 

prenatal care grom the onset of pregnancy to 

mitigate the risk of LBW and consequently 

prevent stunting.  

Discussion 

Stunting is defined as a condition where a 

child’s height is significantly low for their age. 

It is typically characterized by a height for age 

z score (HAZ) of more than two standard 

deviations (SD) below the World Health 

Organization (WHO) Child Growth Standards 
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median. This condition reflects chronic 

undernutrition and is often associated with 

long – term adverse effects on physical and 

cognitive development.14 The results of this 

study indicated that the prevalence of stunting 

reached 34,3% among the 70 infants surveyed 

at the North Larangan Public Health Center. 

This figure significantly exceeds the national 

targets set by the Indonesian government, 

which aims to reduce stunting prevalence to 

18,8% by 2025 and further down to 14,4% by 

2029.15  The findings reveal that the prevalence 

of stunting in this study (34,3%) significantly 

exceeds the national threshold. Stunting is 

identified through a comprehensive evaluation 

of a child’s height, wherein measurements are 

meticulously assessed against universally 

recognized benchmarks, such as the WHO 

Child Growth Standards. Stunting is identified 

through a comprehensive evaluation of a 

child’s height, wherein measurements are 

meticulously assessed against a set of 

predetermined and universally recognized 

benchmarks.16 Prior studies have indicated a 

geographic clustering effect, whereby areas 

characterized by high stunting percentages are 

often contiguous with regions facing 

comparable nutritional challenges.17 These 

findings underscore the urgent need for 

continuous nutritional monitoring of infants 

within the surrounding areas of the North 

Larangan Public Health Center. Such 

measures are essential to mitigate the long-

term impacts of stunting, particularly 

regarding the impairment of physical growth 

and cognitive development in children. 

The results of this study indicated that 

among several potential risk factors—

including gender, exclusive breastfeeding, 

maternal knowledge, birth weight, 

socioeconomic status, and maternal education 

level—only birth weight and maternal 

education demonstrated a significant 

association in the initial bivariate analysis. 

However, after adjusting for confounding 

variables in the multivariable model, only birth 

weight remained significantly associated with 

the incidence of stunting. These findings are 

consistent with previous research, which 

reported that the prevalence of low birth 

weight (LBW) was significantly higher among 

children who subsequently experienced 

stunting (40%).18 Children afflicted by 

stunting are predisposed to remaining stunted 

through adolescence and adulthood. 

Consequently, they face limited opportunities 

for achieving adequate education and 

sustainable income, representing the profound 

long-term socioeconomic consequences of 

this condition.19 Overall, birth weight was 

identified as the most significant risk factor for 

stunting. Infants with a history of low birth 

weight (LBW) were 7,34 times more likely to 

experience stunting compared to those with 

normal birth weight. This finding is aligned 

with previous studies, which have established 

that low birth weight is a critical determinant 

with a profound impact on the incidence of 

stunting.20 Furthermore, other studies have 

reported that infants with a history of low birth 

weight (LBW) carry a 9,3 times higher risk of 

stunting compared to those born with normal 

weight.21 

While maternal education was identified as 

a factor significantly associated with the 

incidence of stunting in the initial bivariate 

analysis, this association was attenuated and 

lost its statistical significance in the 

multivariable model (p-value = 0,319). This 

loss of significance suggests that, within this 

study's specific sample, maternal education 

may not act as an independent determinant of 

stunting. Its initial effect was likely 

overshadowed by more direct biological 

factors, predominantly low birth weight. 

Therefore, while broader literature often links 

low maternal education to child stunting,22, 23 

our findings indicate that this variable should 

be interpreted cautiously in this localized 

setting, as its impact may be indirect rather 

than a primary driver. 

Among children residing within the North 

Larangan Public Health Center's coverage 

area, descriptively, 48,1% of male infants were 

stunted compared to 25,6% of female infants. 

The multivariable analysis indicated an 

adjusted odds ratio of 2,45 for male infants; 

however, this association was not statistically 

significant (p-value = 0,131). Therefore, 

within this specific study population, a child's 

sex was not identified as a significant 

independent determinant of stunting. This lack
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of statistical significance is consistent with a 

study by Yushananta, which similarly reported 

no significant correlation between a child’s 

gender and the incidence of stunting.25 While 

other literature has explored potential gender 

vulnerabilities in stunting prevalence,24 our 

empirical findings do not establish a 

significant gender-based disparity, 

emphasizing that both male and female infants 

in this area are vulnerable and require equal 

nutritional monitoring. 

This study also examined exclusive 

breastfeeding as a potential factor for stunting. 

Descriptively, the data showed that 42,9% of 

infants who did not receive exclusive 

breastfeeding were stunted. However, the 

multivariable analysis revealed that this 

association was not statistically significant 

within this study population (aOR = 1,25; p-

value = 0,705). Because of this lack of 

statistical significance, we cannot draw a 

causal conclusion that the absence of exclusive 

breastfeeding acts as an independent 

determinant of stunting in this specific sample. 

While a substantial body of broader literature 

consistently highlights the protective benefits 

of breast milk in preventing malnutrition and 

reducing morbidity,26,27 our findings suggest 

that in this localized cohort, the direct impact 

of feeding practices may be statistically 

overshadowed by more dominant 

physiological variables, such as low birth 

weight. 

Maternal knowledge regarding stunting 

whether categorized as high or low presents a 

potential risk for the occurrence of stunting. 

Although this study found no statistically 

significant impact, lower maternal knowledge 

was associated with a 1,5 times higher 

likelihood of a child becoming stunted. These 

findings contrast with previous research, 

which suggests that maternal knowledge is 

significantly correlated with a high risk of 

stunting. A lack of maternal knowledge can 

adversely affect a mother’s attitudes and 

practical skills in caring for her child during 

the critical First 1,000 Days of Life (HPK). 

Furthermore, it plays a decisive role in shaping 

maternal behavior and decision-making 

regarding the provision of food to meet 

adequate nutritional requirements.28 In this 

study, socioeconomic status was not 

significantly associated with the incidence of 

stunting (p-value = 0,465 based on Table 2). 

This finding is consistent with previous 

research by Pristya et al.29 Which similarly 

reported no significant correlation between 

socioeconomic factors and stunting (p-value = 

0,845). Despite broader literature indicating 

that economic conditions  are  intrinsically  

linked  to  the capacity to fulfill nutritional 

requirements and access healthcare services,30 

this lack of association in our findings can 

likely be attributed to specific sample 

characteristics and limited statistical power. 

As detailed in the respondent characteristics, 

the majority of the sample (67,1%) belonged 

to the high economic status category, creating 

a socioeconomically homogenous cohort. This 

skewed distribution, combined with the 

relatively small overall sample size (n=70), 

substantially limited the statistical power 

needed to detect significant disparities across 

income levels. Consequently, in this specific 

urban population, the immediate biological 

impact of low birth weight proved to be a far 

stronger overriding determinant than 

household economic status. Nevertheless, 

cross-sectoral collaboration to support families 

in the First 1,000 Days of Life remains 

imperative, as economic vulnerabilities often 

exacerbate nutritional risks in larger, more 

diverse populations. 

An important limitation of this study is the 

remarkably wide confidence interval observed 

for the adjusted odds ratio of low birth weight 

(95% CI: 1,83–29,37). This wide interval 

indicates considerable statistical uncertainty 

regarding the precise magnitude of the effect. 

This limitation is primarily attributable to the 

relatively small overall sample size (n=70) and 

the limited number of infants presenting with 

a history of low birth weight in our study 

population. Although the positive association 

between low birth weight and stunting remains 

statistically significant and clinically relevant, 

future research utilizing larger sample sizes is 

required to provide a more precise point 

estimate of this risk. 
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Conclusion 

In conclusion, this study highlights low 

birth weight as the primary driver of stunting 

among infants aged 0–23 months in the 

observed population. Interestingly, while often 

emphasized in broader literature, factors like 

maternal education and exclusive 

breastfeeding did not demonstrate an 

independent statistical effect in our final 

model. Given these findings, local  health  

interventions need to strongly prioritize the 

prenatal period rather than just focusing on 

postnatal care. Practical steps should include 

closer monitoring of maternal nutrition and 

targeted support for high-risk pregnancies to 

prevent babies from being born too small. By 

addressing this core biological risk early on, 

we have a much better chance of breaking the 

stunting cycle. 
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