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Introduction: Stunting continues to be a significant public health challenge in Indonesia, especially 

in rural regions where access to integrated child health services is limited. This study presents a 

novel dual variable analysis focusing on two interrelated risk factors immunization status and low 

birth weight (LBW) which have rarely been examined simultaneously in a rural Indonesian setting. 

It aims to explore the association between immunization coverage and low birth weight (LBW) and 

their influence on stunting prevalence among children aged 37 to 72 months in the jurisdiction of 

the Polebunging Health Center, Selayar Regency. 

Methods: Employing a cross sectional design, data were collected from 51 children using 

anthropometric measurements, immunization records, and birth history documentation. The study 

used WHO growth standards interpreted through Indonesia’s operational framework (the Maternal 

and Child Health Book, or KIA Book) 

Results: Findings revealed that 11.8% of the children had incomplete immunization, while 9.8% 

had a history of LBW. Statistical analysis demonstrated significant associations between both risk 

factors and stunting (p < 0.05). Children with incomplete immunization were eight times more likely 

to be stunted, and those with LBW had twelve times higher odds of experiencing growth faltering. 

These results align with prior literature highlighting the importance of early preventive interventions 

in child development 

Conclusion: This study contributes localized, high resolution evidence on the predictive roles of 

immunization and LBW in rural child stunting, reinforcing the need for integrated maternal and 

child health strategies. While the sample size and non-random sampling limit generalizability, the 

findings offer actionable insights for targeted interventions in similar socio epidemiological 

contexts. Future longitudinal studies are recommended to validate causal relationships and inform 

scalable public health policies.     
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INTRODUCTION  
Stunting is a persistent public health issue globally, with severe implications for child development, 

especially in low and middle income countries like Indonesia. According to the Indonesian Ministry of Education, 

the national prevalence of stunting stood at 21.6% in 2023, far from the targeted reduction to 14% by 2024 (1). 

Stunting is defined as a height for age Z score below 2 standard deviations from the WHO growth standards, 

indicating chronic malnutrition. In the Indonesian primary healthcare system, these Z scores are operationalized 

through the Maternal and Child Health Handbook (KIA Book), which is used as the primary reference in monitoring 

child growth and nutritional status in Posyandu and Puskesmas services. It results from a multifactorial etiology, 

including inadequate nutrition, recurrent infections, and suboptimal health services, often exacerbated by social 

determinants such as poverty and limited access to clean water and sanitation (2). Stunted children are at risk of long 

term cognitive impairments, poor school performance, lower productivity, and increased susceptibility to chronic 

diseases in adulthood  (3,4). 

Despite comprehensive efforts by the Indonesian government through multi sectoral programs such as 

increasing immunization coverage and improving maternal nutrition progress remains uneven. For example, in 

Selayar Regency, the stunting prevalence rose from 27.4% in 2021 to 32.2% in early 2023, indicating localized spikes 

even as national efforts intensify (5). In the Polebunging Health Center catchment area alone, stunting cases increased 

from 44 in 2021 to 63 in 2022, with 60 cases already recorded by February 2024. These concerning trends warrant a 

deeper analysis of local determinants contributing to child stunting. Formal data from the Ministry of Health and 

regional health information systems such as e PPGBM further corroborate these increases, underscoring a critical gap 

in service reach and impact. 

Two commonly cited risk factors are immunization status and birth weight. Immunization serves a dual 

purpose in child health it prevents infectious diseases and indirectly supports nutritional status by reducing morbidity 

that impairs nutrient absorption and appetite (6,7). Studies have demonstrated that children with incomplete basic 

immunization are significantly more susceptible to stunting, often due to preventable illnesses that impede growth 

(8,9). In areas like Polebunging, where access to continuous healthcare services is often limited, immunization gaps 

can critically exacerbate stunting risks. 

Low birth weight (LBW), defined as less than 2,500 grams at birth, is another critical factor strongly 

associated with stunting. LBW is often a result of poor maternal nutrition, inadequate prenatal care, and socio 

economic stressors during pregnancy. These children are biologically predisposed to growth faltering and 

developmental delays, which can persist despite postnatal interventions (10,11). In the context of Selayar Regency, 

9.8% of the study respondents had LBW, and all were categorized as stunted based on WHO growth standards. 

Previous research, including a study by Ramli et al. (2023), acknowledged the influence of both immunization 

status and LBW on stunting (12). However, most prior studies have explored these variables in isolation, focusing on 

either immunization or birth weight separately. Few studies have conducted simultaneous analysis of these risk factors 

in isolated rural populations, limiting the generalizability of their findings to localized interventions. This study 

addresses that gap by analyzing both factors concurrently, thus offering a more comprehensive understanding of 

stunting determinants. 

This gap in the literature is further exacerbated by the variability in healthcare seeking behaviors, influenced 

by local culture and health literacy. Research by Alaba et al. (2021) and Ataullahjan et al. (2023) emphasizes the need 

to understand how integrated healthcare and immunization strategies function in under resourced areas (13,14). The 

lack of region specific data hinders the creation of tailored interventions aimed at high burden communities like those 

served by Polebunging Health Center. 

Given these challenges, this study aims to examine the relationship between immunization status and low 

birth weight history with the incidence of stunting in the Polebunging Health Center area. By focusing on a rural 

Indonesian setting, this research contributes to the existing body of knowledge with localized insights and empirical 

data. The novelty of this study lies in its hypothesis driven, dual variable approach within a defined rural geography 

an approach that remains underrepresented in the literature despite its critical policy implications. The findings are 

expected to provide a scientific basis for improving targeted health interventions and supporting policy initiatives to 

reduce stunting in underserved areas. 
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METHOD  
This study employs a rigorously delineated methodological framework to ensure empirical transparency and 

analytical coherence. The methodological components are outlined as follows. 

 

Research Type 

A quantitative approach with a cross sectional design was utilized to examine the association between 

immunization status and low birth weight in relation to stunting among children under five. The cross sectional design 

was selected for its effectiveness in evaluating multiple variables simultaneously at a single point in time, making it 

highly suitable for investigating correlations in public health studies (15,16). While cross sectional studies limit causal 

inference, their value lies in generating localized insights and guiding intervention prioritization. 

 

Population and Sample 

The study population comprised all stunted children recorded in the Polebunging Health Center’s service 

area, totaling 60 individuals. From this population, a sample of 51 children under five was selected using accidental 

sampling, a non-probability sampling technique appropriate for exploratory community health studies in settings with 

limited access to systematic records (13). Inclusion criteria were children aged under five years diagnosed with 

stunting based on height for age (Z score < 2 SD) and whose health data could be obtained from the Maternal and 

Child Health (KIA) book. 

However, it is acknowledged that accidental sampling introduces potential selection bias and limits external 

validity, as the sample may not adequately represent the wider population. These constraints are inherent to field 

based studies in remote or data sparse contexts but are mitigated here through rigorous inclusion criteria and 

consistency in clinical classification. 

 

Research Location 

The study was conducted in the service area of Polebunging Health Center, located in Selayar 

Regency, South Sulawesi, Indonesia. Data collection occurred during March and April 2024. 

 

Data Collection Instruments Procedures 

Data were collected through a combination of anthropometric measurements, immunization records, and 

observational checklists. Children’s height was measured using a SECA 417 portable stadiometer, calibrated weekly 

following WHO guidelines to ensure reliability and accuracy. Stunting status was determined using WHO child 

growth standards interpreted through the Buku KIA. Immunization status was assessed based on recorded information 

in the KIA book, categorizing children into either complete or incomplete immunization groups according to national 

immunization guidelines. Observational checklists were used to verify data accuracy and completeness. 

 

Data Analysis 

The data were analyzed using both univariate and bivariate statistical methods. Univariate analysis served to 

present the distribution of respondent characteristics in terms of frequency and percentage. To explore the relationship 

between categorical variables specifically immunization status and birth weight with stunting, bivariate analysis was 

conducted using the Chi square test. Prior to applying the Chi square test, assumptions regarding minimum expected 

cell frequency were examined. Where cell counts were below the required threshold (expected count < 5), Fisher’s 

Exact Test was used to maintain analytical robustness. A significance level of p < 0.05 was applied. Furthermore, 

odds ratios (OR) were calculated to determine the magnitude and direction of the associations. The Chi square test is 

particularly useful for testing the independence between categorical variables, while the odds ratio offers a clear 

interpretation of effect size, especially in epidemiological research. (17,18). 
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RESULTS  
Sociodemographic Characteristics of Parents 

The analysis of respondent demographics indicated that the majority of parents were between the ages of 22 

and 35, representing 64.7% (n = 33) of the sample. The remaining 35.3% (n = 18) were aged between 36 and 45. 

Regarding educational background, 58.8% (n = 30) of parents had completed primary to junior high school, 31.4% 

(n = 16) had completed high school, and only 9.8% (n = 5) had attained a college level education. Most parents 

(88.2%, n = 45) identified as housewives (IRT), while 5.9% (n = 3) were private sector employees, and another 5.9% 

(n = 3) worked under temporary contracts. 

These findings highlight a concentration of low educational attainment and occupational informality among 

parents, which may reinforce vulnerability to nutritional and health disparities in early childhood. Such conditions 

align with established social determinants of child stunting, particularly through constrained access to health 

information and services (19,20). The predominance of low income occupations and limited educational attainment 

in the sample may explain the prevalence of nutritional deficiencies observed. 

 
Table 1. Frequency Distribution of Respondents’ Parental Characteristics 

Parental Age Frequency Percentage (%) 

22–35 years 33 64.7 

36–45 years 18 35.3 

Total 51 100.0 

Education Level Frequency Percentage (%) 

Elementary–Junior High School 30 58.8 

Senior High School 16 31.4 

Bachelor’s Degree 5 9.8 

Total 51 100.0 

Occupation Frequency Percentage (%) 

Housewife (Unemployed) 45 88.2 

Private Sector Employee 3 5.9 

Contractual/Temporary Staff 3 5.9 

Total 51 100.0 

Source: Primary Data 2025 

 

Characteristics of Stunted Children 

With respect to the children's characteristics, most respondents fell into the older age range of 37–72 months 

(58.8%, n = 30), followed by 25–36 months (23.5%, n = 12), and 1–24 months (17.6%, n = 9). Parity analysis revealed 

that 74.5% (n = 38) of children were from families with 2–4 births, while 15.7% (n = 8) and 9.8% (n = 5) came from 

single parity and high parity households (>4 births), respectively. 

Birth weight statistics indicated that 90.2% (n = 46) of the children had a normal birth weight (2500–4000 

grams), while 9.8% (n = 5) were born with low birth weight (LBW, <2500 grams). Regarding birth length, 76.5% (n 

= 39) had a length between 48 and 52 cm, whereas 23.5% (n = 12) were shorter than 48 cm. Most of the stunted 

children (96.1%, n = 49) fell under the moderately stunted category (3 SD to 2 SD), with only 3.9% (n = 2) classified 

as severely stunted (< 3 SD). 

These patterns reinforce the biological vulnerability introduced by early life health conditions. Particularly, 

LBW and short birth length appear as key markers of later growth faltering, as confirmed by previous studies (21,22). 

 
Table 2. Distribution of Respondents Based on Parental Characteristics 

Child’s Age 

Age Group Frequency Percentage (%) 

Infant (1–24 months) 9 17.6 

Toddler (25–36 months) 12 23.5 

Preschooler (37–72 months) 30 58.8 

Total 51 100.0 

Parity 
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Number of Children Frequency Percentage (%) 

1 8 15.7 

2–4 38 74.5 

>4 5 9.8 

Total 51 100.0 

Birth Weight 

Category Frequency Percentage (%) 

Normal (2500–4000 grams) 46 90.2 

Low Birth Weight (<2500 g) 5 9.8 

Total 51 100.0 

Birth Length 

Length Category Frequency Percentage (%) 

48–52 cm 39 76.5 

<48 cm 12 23.5 

Total 51 100.0 

Height for Age (Z score) 

Nutritional Status Frequency Percentage (%) 

Severely stunted (< –3 SD) 2 3.9 

Stunted (–3 to –2 SD) 49 96.1 

Total 51 100.0 

Source: Primary Data, 2024 

 

Immunization Coverage 

Analysis of immunization data revealed that all respondents had received the BCG vaccine. Coverage for 

other basic immunizations was also high but not universal. Polio vaccination was complete in 98% (n = 50) of cases, 

while DPT was complete in 90.2% (n = 46), and measles and hepatitis B immunizations were completed in 96.1% (n 

= 49) and 98% (n = 50), respectively. HiB immunization was similarly high, at 98% (n = 50). 

Despite these high individual coverage rates, only 88.2% (n = 45) of children had received all the required 

basic immunizations according to the national schedule. The remaining 11.8% (n = 6) had incomplete immunization 

records due to omissions in one or more vaccines. 

This finding indicates a critical gap in the continuity of immunization programs in rural contexts. Even single 

dose omissions can disrupt protective immunity and increase vulnerability to infection related growth delays (23,24). 

 
Table 3. Distribution of Respondents' Characteristics Based on Immunization Status 

BCG Immunization 

Category Frequency Percentage (%) 

Not Given 0 0.0 

Complete 51 100.0 

Incomplete 0 0.0 

Total 51 100.0 

Polio Immunization 

Category Frequency Percentage (%) 

Not Given 0 0.0 

Complete 50 98.0 

Incomplete 1 2.0 

Total 51 100.0 

DPT Immunization 

Category Frequency Percentage (%) 

Not Given 0 0.0 

Complete 46 90.2 

Incomplete 5 9.8 

Total 51 100.0 
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Measles Immunization 

Category Frequency Percentage (%) 

Not Given 1 2.0 

Complete 49 96.1 

Incomplete 1 2.0 

Total 51 100.0 

Hepatitis B Immunization 

Category Frequency Percentage (%) 

Not Given 1 2.0 

Complete 50 98.0 

Incomplete 0 0.0 

Total 51 100.0 

HiB Immunization 

Category Frequency Percentage (%) 

Not Given 1 2.0 

Complete 50 98.0 

Incomplete 0 0.0 

Total 51 100.0 

Basic Immunization Coverage 

Category Frequency Percentage (%) 

Not Given 0 0.0 

Complete 45 88.2 

Incomplete 6 11.8 

Total 51 100.0 

Source: Primary Data, 2024 

 

Immunization and Stunting Relationship 

Cross tabulation of immunization status and stunting outcomes indicated that 88.3% (n = 45) of respondents 

had complete immunization, with 84.3% (n = 43) moderately stunted and 3.9% (n = 2) severely stunted. Conversely, 

all six children with incomplete immunization (11.7%) were found to be moderately stunted. 

Chi square analysis revealed a statistically significant association between immunization status and stunting 

(p = 0.044). The odds ratio (OR) indicated that children with complete immunization were eight times more likely to 

experience improved growth outcomes compared to their incompletely immunized peers (OR = 8.000). 

These findings reinforce the protective role of immunization against growth related pathologies and highlight the 

need for continuous immunization outreach to close existing gaps (25,26). 

 
Table 4. Association Between Birth Weight and Stunting Incidence in the Working Area of Polebunging Public Health Center 

Immunization 

Status 

Stunting – Severely 

Stunted (< –3 SD) 

Stunting – Stunted (–3 

to –2 SD) 
Total 

P Value 
Odds 

Ratio 
f % f % f % 

Complete 2 3.9 43 84.3 45 88.3 
0.044 8.000 

Incomplete 0 0.0 6 11.7 6 11.7 

Total 2 3.9 48 94.1 51 100.0   

Source: primary Data 2024 

 

Low Birth Weight and Stunting Relationship 

Analysis of birth weight in relation to stunting showed that 90.2% (n = 46) of children had normal birth 

weight, among whom 86.3% (n = 44) were moderately stunted and 3.9% (n = 2) were severely stunted. Meanwhile, 

all five children with LBW (9.8%) were classified as moderately stunted. 

Statistical testing confirmed a significant association between LBW and stunting (p = 0.034), with an odds 

ratio of 12.000. This suggests that children born with LBW were twelve times more likely to be stunted compared to 

those born with normal weight. 
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This outcome is in line with earlier findings emphasizing the importance of maternal nutrition and prenatal 

care in mitigating risks associated with LBW and its long term impact on child development (3,10). 

 
Table 5. Association Between Birth Weight and Stunting Incidence in the Working Area of Polebunging Public Health Center 

Birth Weight 

Stunting Severely 

Stunted (< –3 SD) 

Stunting – 

Stunted (–3 to –2 

SD) 

Total 
P Value 

Odds 

Ratio 

f % f % f % 

Normal (2500–4000 grams) 2 3.9 44 86.3 46 90.2 0.034 12.000 

LBW (<2500 grams) 0 0.0 5 9.8 5 9.8   

Total 2 3.9 49 96.1 51 100.0   

Source: primary Data 2024 

 

 

DISCUSSION 
Interpretation of Key Findings 

The present study aimed to examine the relationship between immunization status and low birth weight 

(LBW) history with the incidence of stunting in children aged 37 to 72 months in the operational area of Puskesmas 

Polebunging. The findings offer substantial insights into two critical risk factors for stunting and their interconnected 

pathways influencing child growth outcomes. 

The analysis confirms a significant association between incomplete immunization status and higher rates of 

stunting, corroborated by the chi square test (p = 0.044) and odds ratio analysis, which found that children with 

incomplete immunization were eight times more likely to experience stunting. This finding aligns with literature 

suggesting that full immunization confers indirect protection by reducing infection related nutritional loss and 

inflammation (26,27). National coverage reports from Indonesia indicate that immunization completeness remains 

uneven across provinces, with rural and remote areas showing persistent service gaps (Kemenkes RI, 2023). In this 

regard, our findings mirror national disparities and highlight the urgent need for continuity and completeness of 

immunization schedules (28). 

Stunting as a multifactorial condition often stems from both direct physiological deficits and indirect 

socioeconomic constraints. In the context of immunization, the data from this study show that even children receiving 

the BCG vaccine at birth did not necessarily complete their full immunization schedule, resulting in vulnerability to 

preventable diseases and subsequent growth impairments. Prior studies reinforce that incomplete immunization status 

correlates with a significantly increased risk of stunting up to 4.9 times higher in certain settings (8,9). This 

relationship is often mediated through repeated infections and associated malnutrition, further undermining 

developmental potential. 

Importantly, the association between immunization and growth outcomes has also been validated in multi 

country meta analyses, including in South Asia and Sub Saharan Africa, where incomplete vaccine uptake is 

consistently linked to child undernutrition and growth failure (6,25). These cross national findings strengthen the 

external relevance of our study and suggest the need for immunization policy enforcement that is both equitable and 

culturally adaptive. 

The role of immunization is also socio structural. Educated and economically empowered caregivers are 

more likely to ensure timely and complete immunization, suggesting that public health campaigns must integrate 

educational strategies and community based outreach (6,29). Health workers, especially community based personnel, 

have been instrumental in improving immunization adherence and must remain a cornerstone of local health 

interventions (30). 

 

Comparison with Previous Studies 

In terms of LBW, the study found a significant relationship between birth weight and stunting, with LBW 

children being twelve times more likely to be stunted (p = 0.034). This finding is consistent with previous literature 

emphasizing the long term impact of LBW on postnatal growth and susceptibility to stunting. LBW compromises 
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early physical development and may hinder a child's ability to catch up in growth during critical windows, especially 

in the absence of targeted nutritional support. 

LBW is typically a result of maternal malnutrition, inadequate antenatal care, and health complications during 

pregnancy. Therefore, addressing LBW requires a comprehensive intervention strategy that includes maternal 

nutrition, prenatal monitoring, and education on reproductive health (12,21). While the biological pathway linking 

LBW to stunting is well established, the present study reinforces the need for early life interventions within the first 

1,000 days of life, a window crucial for preventing irreversible growth deficits. 

However, not all studies have reported similar results. For instance, Hartati and Uswatun (2020) found no 

significant relationship between LBW and stunting in a coastal population (31). These discrepancies may be 

explained by contextual mediators such as maternal education, access to clean water and sanitation, breastfeeding 

practices, and health service utilization. For example, populations with strong cultural norms around early exclusive 

breastfeeding may offset the biological disadvantages of LBW through high postnatal nutrition quality. Such factors 

highlight the importance of disaggregating data interpretation by local behavioral and infrastructural conditions. 

In addition to physiological and immunological mechanisms, stunting is also driven by indirect determinants, 

including household food insecurity, poor sanitation, and inadequate maternal education. A multidimensional 

framework must be adopted in tackling stunting, integrating water, sanitation, and hygiene (WASH) components, 

community nutrition education, and economic support mechanisms (32,33). 

This study’s strength lies in its focus on a localized, semi-rural population often underrepresented in national 

datasets. While the sample size is limited (n = 51), the results provide compelling evidence for local public health 

policy and reinforce the importance of site specific data in crafting responsive interventions. The engagement of 

Puskesmas staff and access to accurate KIA records also bolstered the reliability of the data. 

 

Limitations and Cautions 

However, limitations include the cross sectional design, which precludes causal inferences. Additionally, the 

use of accidental sampling introduces potential selection bias, and findings may not generalize beyond the study area. 

These limitations are acknowledged and contextualized as typical challenges in resource limited field epidemiology, 

especially in rural Indonesia. Still, the rigorous classification criteria and triangulation with verified health records 

support the internal consistency of findings. 

 

Recommendations for Future Research 

Future research should include longitudinal studies to track growth outcomes over time and assess the impact 

of integrated interventions that simultaneously address immunization and maternal health. Studies employing mixed 

methods approaches are also encouraged to capture community perceptions, healthcare seeking behaviors, and 

cultural factors that mediate program success or failure. 

 

CONCLUSION 
This research explored the association between immunization status and a history of low birth weight (LBW) 

with the prevalence of stunting among children aged 37 to 72 months in the Polebunging Health Center region, 

Selayar Regency. The analysis demonstrated that both incomplete immunization and LBW are significant risk factors 

for stunting. Children who had not completed their immunization schedules were found to be eight times more likely 

to suffer from stunting, while those with a history of LBW had a twelvefold increased risk of impaired growth. These 

findings underscore the urgent need to enhance basic immunization coverage and improve maternal and prenatal 

healthcare to reduce the incidence of LBW. 

These findings underscore the critical importance of ensuring both full immunization coverage and prenatal 

interventions aimed at preventing LBW, especially in rural and underserved communities. The study adds to the 

expanding literature that supports integrated health approaches in addressing both the immediate and underlying 

causes of stunting. Immunization serves to reduce disease related nutrient depletion, whereas preventing LBW 

necessitates comprehensive maternal health initiatives, including proper nutrition, quality antenatal care, and 

widespread community education. 
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The localized nature of the findings offers valuable insight for the design of tailored stunting reduction 

strategies in comparable rural and peri urban regions within Indonesia and Southeast Asia. This study demonstrates 

the potential of sub district level health data to inform geographically sensitive and context aware policy 

implementation. 

However, the study's cross sectional design and use of non-probability sampling may limit the extent to which 

the findings can be generalized. Despite this, the results strongly indicate the importance of coordinated inter sectoral 

health actions to comprehensively combat stunting. To enhance causal inference and intervention assessment, future 

studies should employ longitudinal or quasi experimental designs that can track developmental outcomes over time. 
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