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 This cross-sectional study assessed the relationship between exclusive 

breastfeeding and stunting among toddlers in Batuputih, South-Central 

Timor, East Nusa Tenggara, Indonesia. Conducted in July 2025, it involved 

52 children aged 6–59 months using total sampling. Exclusive breastfeeding 

history was obtained through caregiver interviews and verified with health 

records to reduce recall bias. Height-for-age z-scores were measured using 

WHO standards, and data were analyzed with Fisher’s exact test and 

penalized logistic regression with Firth correction to address the small 

sample size. Stunting prevalence was 59.6%, while exclusive breastfeeding 

coverage reached 82.7%. All toddlers who were not exclusively breastfed 

were stunted. Regression analysis confirmed a strong protective effect of 

exclusive breastfeeding against stunting (OR 0.05; 95% CI 0.003–0.92; p = 

0.012), which remained significant after adjusting for birth weight, sex, 

recent illness, and maternal education. These findings highlight exclusive 

breastfeeding as a critical protective factor in high-burden rural settings. Yet, 

the persistence of stunting despite high coverage underscores the need for 

integrated strategies at the primary health-care and district levels. 

Strengthening breastfeeding counseling must be complemented by maternal 

nutrition, infection prevention, and sanitation improvements within broader 

stunting prevention frameworks tailored to rural Timorese communities. 
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1. INTRODUCTION  

Stunting remains one of the most persistent forms of child undernutrition worldwide and continues 

to pose a major public health challenge in low- and middle-income countries. It reflects chronic nutritional 

deprivation and repeated exposure to adverse environmental conditions during early life, leading to long-term 

consequences for cognitive development, educational attainment, and economic productivity in adulthood 

[1], [2]. Despite gradual global progress in reducing stunting prevalence, substantial disparities persist across 

regions, underscoring the critical role of structural, socioeconomic, and ecological determinants in shaping 

child growth outcomes [3], [4]. 

Indonesia continues to experience pronounced regional inequalities in child nutritional status. 

National survey data consistently indicate that eastern provinces, particularly East Nusa Tenggara, report the 
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highest prevalence of stunting nationwide [5], [6]. These disparities are closely associated with persistent 

poverty, household food insecurity, limited dietary diversity, suboptimal maternal nutrition, and inadequate 

access to clean water and sanitation [7], [8]. Such conditions contribute to a complex interplay of risk factors 

that adversely affect child growth, particularly in resource-limited rural settings. 

South Central Timor/Timor Tengah Selatan (TTS), including the Batuputih Health Center catchment 

area, represents one of the most affected districts in East Nusa Tenggara. Children in this region are exposed 

to multiple overlapping risk factors for growth faltering, including chronic household food shortages, 

seasonal food insecurity, recurrent infections, limited dietary diversity, and constrained access to maternal 

and child health services [7], [9]. Complementary feeding practices are often dominated by staple-based diets 

with limited animal-source protein, reflecting both economic and cultural constraints. These contextual 

vulnerabilities are particularly critical during the first 1,000 days of life, a period in which linear growth is 

highly sensitive to nutritional deficiencies and environmental insults. 

Exclusive breastfeeding during the first six months of life is widely recognized as a foundational 

intervention for child survival and optimal growth. Breast milk provides essential nutrients, bioactive 

compounds, and immunological protection, while reducing infants’ exposure to contaminated foods and 

liquids [7], [10]. Numerous studies in Indonesia and other low-resource settings have demonstrated a 

protective association between exclusive breastfeeding and reduced risk of stunting. However, the magnitude 

and consistency of this protective effect vary across contexts, particularly in environments characterized by 

high infection burden, poor sanitation, and persistent structural constraints [11]-[13]. 

Stunting has consequences that extend far beyond childhood. Children who experience stunting are 

more likely to exhibit impaired cognitive development, lower educational achievement, and reduced 

productivity in adulthood, thereby perpetuating intergenerational cycles of poverty and poor health [1], [14], 

[15]. These long-term implications highlight the importance of identifying context-specific protective factors 

and designing targeted interventions that are responsive to local conditions. 

However, empirical evidence quantifying the magnitude of the association between exclusive 

breastfeeding and stunting in high-burden rural Timorese communities remains limited and underrepresented 

in the literature. Most existing studies in Indonesia rely on large-scale national surveys or urban-based 

populations, which may not adequately capture the complex interaction of structural, environmental, and 

health service–related determinants in remote rural settings. In such contexts, ecological vulnerability, food 

insecurity, and constrained access to health services may modify both the strength and direction of the 

relationship between exclusive breastfeeding and child growth outcomes. Moreover, studies applying 

analytical approaches capable of addressing small sample sizes and complete separation common in localized 

datasets—are still scarce, limiting the robustness of context-specific inference. 

Novelty of this study, unlike previous stunting studies in Indonesia that largely rely on large-scale 

national surveys or urban settings, this study provides empirical evidence from a remote, high-burden rural 

community in South Central Timor a region persistently underrepresented in the literature. It quantifies the 

association between exclusive breastfeeding and stunting using penalized logistic regression with Firth 

correction to address complete separation, a method rarely applied in local stunting research. Furthermore, it 

integrates structural, environmental, and service-governance determinants into the interpretation, offering 

actionable insights for Puskesmas-level interventions in ecologically vulnerable Timorese communities. 

Therefore, this study aimed to examine the association between exclusive breastfeeding and stunting 

among toddlers in a high-burden rural community of South Central Timor using a community-based cross-

sectional design. Specifically, this study sought to: i) determine the prevalence of stunting and exclusive 

breastfeeding coverage among toddlers in the Batuputih area; ii) assess the association between exclusive 

breastfeeding and stunting while controlling for key confounding variables; and iii) explore the implications 

of these findings for integrated stunting prevention strategies at the primary health-care level in similar high-

burden rural settings. 

 

 

2. METHOD  

2.1.  Study design and setting 

A community-based cross-sectional study was conducted in July 2025 in the Batuputih Health 

Center catchment area, South Central Timor, East Nusa Tenggara, Indonesia. This rural setting was selected 

because of its persistently high prevalence of stunting and limited access to maternal and child health 

services. A cross-sectional design was chosen to provide a timely and context-appropriate assessment of 

breastfeeding practices and child growth in a hard-to-reach population, where longitudinal follow-up is 

operationally challenging. 
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2.2.  Population and sampling 

The study population included all toddlers aged 6–59 months residing permanently in the Batuputih 

area. Total sampling was applied to include all eligible children in the community (n = 52), thereby 

maximizing statistical power and minimizing selection bias in a small population setting. Children with 

congenital conditions known to affect growth were excluded. 

 

2.3.  Variables and operational definitions 

Exclusive breastfeeding was defined as the provision of breast milk only during the first six months 

of life, without additional liquids or solid foods, in accordance with World Health Organization guidelines 

[10]. Stunting was defined as a height-for-age z-score (HAZ) below −2 standard deviations based on WHO 

Child Growth Standards. Additional variables included child sex, birth weight (<2.5 kg vs ≥2.5 kg), history 

of illness in the past three months, and maternal education level. 

 

2.4.  Data collection 

Data were collected through structured face-to-face interviews with mothers or primary caregivers 

using a standardized questionnaire. To minimize recall bias related to exclusive breastfeeding history, 

interviews employed probing questions and were cross-checked with maternal and child health records when 

available. Anthropometric measurements were performed using calibrated height/length boards following 

standardized procedures. Each measurement was taken twice, and the mean value was used for analysis. 

Height-for-age z-scores were calculated using WHO Anthro software. 

 

2.5.  Statistical analysis 

Descriptive statistics were used to summarize participant characteristics. Fisher’s exact test was 

applied to assess the bivariate association between exclusive breastfeeding and stunting. Because all non-

exclusively breastfed children were stunted, the dataset exhibited complete separation. Penalized logistic 

regression with Firth correction was therefore employed to obtain unbiased adjusted odds ratios. Statistical 

significance was set at p < 0.05. 

 

 

3. RESULTS AND DISCUSSION 

3.1.   Results 

3.1.1. Characteristics of study participants 

A total of 52 toddlers were included in the analysis. The mean age was 23.8 ± 11.6 months, with a 

nearly equal distribution between males (51.9%) and females (48.1%). Most children were born with normal 

birth weight (82.7%), while 17.3% had low birth weight. Exclusive breastfeeding coverage was high 

(82.7%); however, the prevalence of stunting remained substantial at 59.6%, as shown in Table 1. Figure 1 

illustrates that 59.6% of toddlers were classified as stunted, while 40.4% had normal linear growth. 

 

 

Table 1. Characteristics of study participants (n = 52) 
Variable n % 

Male sex 27 51.9 
Female sex 25 48.1 

Low birth weight (<2.5 kg) 9 17.3 

Normal birth weight (≥2.5 kg)  43 82.7 
Exclusive breastfeeding 43 82.7 

Not exclusively breastfed 9 17.3 

Stunted 31 59.6 
Not stunted 21 40.4 

 

 

3.1.2. Association between exclusive breastfeeding and stunting 

All toddlers who were not exclusively breastfed were stunted. In contrast, approximately half of the 

exclusively breastfed children achieved normal linear growth. Fisher’s exact test demonstrated a statistically 

significant association between exclusive breastfeeding and stunting, as shown in Table 2. Figure 2 visually 

demonstrates that all non-exclusively breastfed toddlers were stunted, whereas approximately half of 

exclusively breastfed children achieved normal linear growth. 

 

3.1.3. Multivariate analysis 

After adjustment for child sex, birth weight, recent illness, and maternal education, exclusive 

breastfeeding remained a strong protective factor against stunting. Low birth weight and recent illness were 



                ISSN: 2252-8806 

Int J Public Health Sci, Vol. 15, No. 3, September 2026: 745-752 

748 

associated with increased odds of stunting. Higher maternal education showed a protective tendency, as 

shown in Table 3. 

 

 

 
 

Figure 1. Distribution of stunting among toddlers, Batuputih Health Center, South Central Timor (n = 52) 

 

 

Table 2. Association between exclusive breastfeeding and stunting 
Exclusive breastfeeding Stunted n (%) Not stunted n (%) Total n (%) OR (95% CI) p-value 

No 9 (100.00) 0 (0.00) 9 (100.00) Reference – 
Yes 22 (51.20) 21 (48.80) 43 (100.00) 0.05 (0.003–0.92) 0.012 

Total 31 (59.60) 21 (40.40) 52 (100.00) – – 

Note: Odds ratios were estimated using penalized logistic regression (Firth correction) due to complete separation. 

 

 

 
 

Figure 2. Stunting status stratified by exclusive breastfeeding history in a high-burden rural community  

(n = 52) 
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Table 3. Adjusted odds ratios for predictors of stunting 
Variable Adjusted OR (95% CI) Interpretation 

Exclusive breastfeeding (Yes vs No) 0.05 (0.003–0.92) Strong protective factor 
Male sex (vs Female) 4.20 (1.01–17.54) Higher odds of stunting 

Low birth weight < 2.5 kg 5.70 (0.64–50.63) Higher odds of stunting 

Illness in last 3 months 3.10 (0.77–12.43) Increased risk 
Higher maternal education 0.65 (0.17–2.47) Protective tendency 

Note: Adjusted odds ratios were estimated using penalized logistic regression with Firth 

correction due to complete separation. 

 

 

3.2.  Discussion 

This study demonstrates a strong association between exclusive breastfeeding and a reduced risk of 

stunting among toddlers in a high-burden rural community of South Central Timor. The finding that all non-

exclusively breastfed children were stunted underscores the importance of exclusive breastfeeding in 

preventing stunting during early childhood. It also highlights the critical role of exclusive breastfeeding as an 

early-life nutritional and immunological safeguard in environments characterized by high infection burden, 

food insecurity, and structural deprivation. 

The biological plausibility of this association is well established. Exclusive breastfeeding supports 

optimal growth through adequate macro- and micronutrient intake, immune modulation, and protection 

against enteric infections that contribute to intestinal inflammation, environmental enteric dysfunction, and 

impaired nutrient absorption [7], [16]. Breast milk also provides bioactive components that enhance gut 

integrity and systemic immunity, thereby reducing growth-compromising inflammatory responses during 

early life. In rural Timorese communities, where access to clean water, sanitation, and safe complementary 

foods remains limited, these mechanisms may exert an amplified protective effect. 

Recent studies from Indonesia and other Asian settings consistently indicate that exclusive 

breastfeeding remains a key protective factor against stunting, particularly when combined with adequate 

maternal nutrition, appropriate complementary feeding practices, and effective infection control strategies 

[7], [11], [13], [17]. Systematic reviews and meta-analyses further support the role of nutrition-specific and 

nutrition-sensitive interventions in reducing childhood undernutrition, emphasizing that breastfeeding 

promotion is most effective when integrated within broader community-based nutritional programs [18]-[20]. 

The findings of the present study align with this body of evidence and extend it by providing context-specific 

data from a high-burden rural Timorese setting characterized by ecological vulnerability and chronic 

structural constraints. 

The observed association must also be interpreted within the broader framework of early-life 

determinants of linear growth. Environmental enteric dysfunction pathways, driven by repeated pathogen 

exposure and suboptimal sanitation, have been strongly implicated in growth faltering [21]. Similarly, 

recurrent diarrheal disease has been consistently associated with impaired linear growth in pooled meta-

analytic evidence [22]. These mechanisms are particularly relevant in South Central Timor, where water and 

sanitation infrastructure remains uneven and seasonal food insecurity is common. Complementary feeding 

practices during the 6–23 month window also play a critical role. The World Health Organization's updated 

guideline on complementary feeding underscores the importance of dietary diversity, nutrient density, and 

safe food preparation during this vulnerable period [23]. In contexts where complementary diets are 

dominated by staple-based foods with limited animal-source protein, the protective role of exclusive 

breastfeeding during the first six months may become even more consequential. 

Although exclusive breastfeeding coverage in this study was relatively high (82.7%), the prevalence 

of stunting remained substantial (59.6%). This finding underscores the multifactorial nature of growth 

faltering. Structural determinants such as household food insecurity, limited dietary diversity, inadequate 

sanitation, recurrent infections, and constrained maternal nutrition continue to shape growth trajectories 

beyond infancy [2], [7], [19]–[21]. Evidence from cross-sectional and population-based studies in other low-

resource settings demonstrates that amendable risk factors operate at individual, household, and community 

levels simultaneously [23]. Therefore, breastfeeding promotion alone cannot fully offset entrenched 

socioeconomic and environmental constraints. 

Sex-based differences in child health outcomes may also contribute to vulnerability patterns. 

Although the present study did not find statistically significant sex differences after adjustment, demographic 

analyses from sub-Saharan Africa and other regions have shown that biological and sociocultural factors can 

influence differential exposure and resilience to nutritional stressors [24]. Such patterns warrant further 

investigation in rural Indonesian contexts to better understand potential gender-related vulnerabilities in child 

growth. 
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Importantly, global experience demonstrates that meaningful and sustainable reductions in stunting 

require coordinated multisectoral action. Nutrition-specific interventions, such as breastfeeding promotion 

and micronutrient supplementation, must be complemented by nutrition-sensitive strategies addressing water 

and sanitation, maternal education, social protection, and food systems strengthening [12], [18], [19]. 

Community-based interventions and locally tailored nutrition education programs have shown measurable 

benefits when embedded within primary health-care platforms [20]. These integrated approaches are 

consistent with international guidance emphasizing alignment between infant and young child feeding 

strategies and broader development frameworks [10], [23]. 

In South Central Timor, strengthening integrated stunting prevention requires operational 

coordination at the Puskesmas and district levels. Community-based education during the first 1,000 days of 

life, improved service management, and the strategic role of midwives as frontline health actors are 

particularly relevant [25]-[28]. Such governance-oriented and community-embedded approaches may 

enhance the effectiveness of breastfeeding counseling while simultaneously addressing maternal nutrition, 

complementary feeding quality, infection prevention, and sanitation improvement. 

 

3.2.1. Study limitations 

This study has several limitations. Its cross-sectional design precludes causal inference, and the 

relatively small sample size may limit generalizability beyond similar rural contexts. Exclusive breastfeeding 

history relied partly on caregiver recall, although probing techniques and record verification were used to 

reduce misclassification. Furthermore, unmeasured confounders such as detailed household food security, 

dietary diversity indices, environmental contamination exposure, and seasonal variation may have influenced 

the observed associations. Nevertheless, the application of total sampling and penalized logistic regression 

with Firth correction strengthens the internal validity of the findings within this specific high-burden rural 

setting. 

 

 

4. CONCLUSION  

Despite its limitations, including the cross-sectional design, small sample size, and reliance on 

caregiver recall, this study provides robust local evidence for public health programming. Exclusive 

breastfeeding is strongly associated with a reduced risk of stunting among toddlers in a high-burden rural 

community of South Central Timor. This protective effect persisted after adjustment for key biological and 

social confounders. However, breastfeeding alone is insufficient to eliminate stunting in settings 

characterized by structural deprivation. At the local policy level, these findings support strengthening 

exclusive breastfeeding promotion within integrated stunting prevention programs at the Puskesmas and 

district levels, alongside interventions addressing maternal nutrition, complementary feeding, infection 

prevention, and sanitation improvement tailored to rural Timorese contexts. 
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