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Stunting is a chronic nutritional problem that remains a public health priority
in Indonesia, including in West Kalimantan Province and the city of
Pontianak, where prevalence rates are still above the national average. This
condition is influenced by various prenatal, perinatal, and postnatal factors,
necessitating a comprehensive analysis of its determinants at the local
level. This study aimed to analyze the relationship between birth history
(birth weight and birth length), exclusive breastfeeding, complementary
feeding (PMT), and maternal height with the incidence of stunting among
toddlers in South Pontianak in 2024. This study employed an analytical
observational design with a cross-sectional approach, involving 1.000
toddlers selected through stratified random sampling, and data were
analyzed using Chi-Square and logistic regression tests. The results
showed that birth weight (p=0.002), birth length (p=0.002), PMT (p=0.003),
and maternal height (p=0.016) were significantly associated with stunting,
where low birth weight increased the risk by 1.8 times, short birth length by
1.55 times, and maternal height <150 cm by 1.4 times, while PMT acted as
a protective factor (OR=0.62) despite a higher prevalence of stunting among
recipients; exclusive breastfeeding was not significantly associated
(p=0.471). In conclusion, stunting is influenced by prenatal and maternal
factors, highlighting the importance of strengthening maternal nutrition,
early growth monitoring, and optimizing targeted supplementary feeding
programs (PMT) as key strategies for prevention.
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INTRODUCTION

Stunting remains a chronic nutritional problem and continues to be a major global
public health issue, particularly in developing countries such as Indonesia (Mulyani et al.,
2025). It is the most prevalent form of chronic malnutrition and has been recognized as a
key priority in global health (De Onis & Branca, 2016). Stunting is defined as a condition
of impaired growth and development in children under five due to prolonged nutritional
deficiency (Rueda-guevara et al., 2021). This condition not only affects physical growth
but also impairs cognitive development, reduces productivity, and is associated with long-
term adverse outcomes extending into adulthood (Lestari et al., 2024).

In Indonesia, stunting remains highly prevalent and continues to be a national priority
in nutrition intervention efforts (Siramaneerat et al., 2024). According to the Indonesian
Nutritional Status Survey (SSGI) conducted by the Ministry of Health, the prevalence of
stunting has shown a declining trend, from 24.4% in 2021 to 21.6% in 2022, and slightly
decreased to 21.5% in 2023 (Rahmadiani et al., 2025). However, this rate remains above
the threshold recommended by the World Health Organization (<20%) (Nasution et al.,
2025). At the provincial level, West Kalimantan still exhibits a relatively high prevalence.
Based on the 2024 SSGI data, stunting prevalence in this province reached 26.8%,
exceeding the national average and positioning it as a priority area for intervention
(Warsidah et al., 2023; Palge & Suwarni, 2024). In Pontianak, stunting remains a
significant public health concern, with fluctuating trends in reduction efforts. Data from the
SSGl indicate a decline in prevalence from 24.4% in 2021 to 16.7% in 2023, followed by
an increase to approximately 22.3% in 2024. This level still falls within the category of a
moderate public health problem according to WHO standards (220%) (Ministry of Health
of the Republic of Indonesia, 2024; Riwayati, 2024). This situation suggests a gap between
policy formulation and the implementation of interventions in the field. The increase in
stunting prevalence in 2024 reflects inconsistencies between planned policies and
program execution (Supriyanto et al.,, 2022). Several studies indicate that the
implementation of accelerated stunting reduction policies continues to face challenges,
including limited cross-sectoral coordination, poor data integration, and inconsistent
monitoring and evaluation, which ultimately reduce program effectiveness (Palastri &
Rosdiana, 2026). Additionally, variations in understanding among implementers and
fragmented policy communication hinder the sustainability of interventions and behavior
change in nutrition practices (Chairani, 2025).

Stunting is influenced by prenatal, postnatal, and maternal and child characteristics
anak (Sartika et al., 2021). Socioeconomic factors, such as parental education, household
welfare, and caregiving practices, also play a crucial role (Halimatunnisa et al., 2020).
Overall, stunting is a multifactorial condition involving maternal, pregnancy-related, and
environmental factors, requiring a comprehensive approach to identify its key
determinants (Beal et al., 2018). Key determinants such as birth history (e.g., low birth
weight), exclusive breastfeeding practices, appropriate complementary feeding, and
maternal height as an indicator of long-term nutritional status remain dominant risk factors
that are not yet optimally addressed (Atik, 2021).

Infants with low birth weight (LBW) are up to 24 times more likely to experience
stunting (Pramesthi et al., 2026). Other studies report that LBW increases the risk of
stunting by approximately twofold (OR = 2.04) (Yolanda, 2023), and between 1.74 to more
than twice the risk (Aryastami et al., 2017). LBW, often caused by intrauterine growth
restriction, results in limited nutrient reserves and reduced cell numbers at birth, thereby
impairing catch-up growth, increasing susceptibility to infections, and triggering metabolic
disturbances that ultimately hinder linear growth and lead to stunting (Harper et al., 2023;
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Wu et al., 2021). These findings highlight the critical importance of maternal nutritional and
health status during pregnancy in determining early childhood growth outcomes. Birth
length is an important indicator of intrauterine growth and is significantly associated with
stunting. Infants with low birth length have approximately 1.5 to 3 times higher risk of
stunting compared to those with normal birth length (Ali et al., 2024; Khasanah et al.,
2016). Furthermore, cohort studies have shown that greater birth length is associated with
better linear growth during childhood, indicating that impaired growth at birth increases the
risk of stunting in later life (Krebs et al., 2022).

Infant and young child feeding practices also play a vital role in stunting prevention.
Inappropriate breastfeeding and complementary feeding practices significantly increase
the risk of stunting (Tello et al., 2022). Exclusive breastfeeding is a proven effective
intervention, as it provides complete and easily absorbable nutrients while enhancing the
infant’s immune system and protecting against infections (Corputty, 2025; Bancin et al.,
2025). Studies consistently show that children who are not exclusively breastfed have a
higher risk of stunting compared to those who are (Ekholuenetale et al., 2022; Dewi et al.,
2021). Exclusive breastfeeding has been shown to reduce stunting risk by 20-50% among
children under two years of age (Hadi et al., 2021), while the absence of breastfeeding
increases the risk up to 4.57 times (Ahmad et al., 2022; Tari et al., 2023). Early introduction
of complementary foods and inappropriate feeding practices are major contributors to
stunting (Palge, Suwarni, & Selviana, 2024), with inappropriate complementary feeding
identified as a dominant determinant (Alfisyah & Nur, 2025).

In addition to LBW and breastfeeding, supplementary feeding practices are crucial
for supporting optimal child growth. Inadequate supplementary feeding, both in quality and
quantity, may lead to insufficient energy and nutrient intake, thereby increasing the risk of
stunting (Muslimah et al.,, 2021). Inappropriate complementary feeding has been
associated with nearly threefold increased risk (OR = 2.87) and even higher in some
studies (OR = 8.26) (Khasanah et al., 2016). Chronic inadequate nutrient intake results in
impaired linear growth and eventually stunting (Kuzniewicz et al., 2014).

Maternal anthropometric status, particularly maternal height, is another important
determinant. Short maternal stature is associated with a higher likelihood of impaired linear
growth in children due to both genetic and intrauterine environmental factors intrauterine
(Addo et al., 2013). Maternal height contributes to stunting risk through intergenerational
malnutrition pathways (Ramadhani & Hidayat, 2025). It reflects long-term nutritional status
and plays a critical role in influencing fetal development and child growth through both
biological and environmental mechanisms (Habimana et al., 2024; Paradela & Murti,
2024). Mothers with a height below 150 cm have approximately 2—3 times higher risk of
having stunted children. Maternal nutritional status and health conditions significantly
influence fetal growth and the occurrence of stunting.

Thus, stunting is not caused by a single factor but is the result of interactions among
multiple determinants from pregnancy through early childhood, including prenatal,
perinatal, and postnatal factors (Ayue et al., 2025; Santosa et al., 2022). The determinants
of stunting arise across different life stages before birth, at birth, and after birth and interact
with each other (Danaei et al., 2016). Stunting is the cumulative consequence of multiple
risk exposures during the first 1.000 days of life, from pregnancy to two years of age
(WHO, 2014). Therefore, it is essential to conduct comprehensive research analyzing the
determinants of stunting, particularly those related to birth history, exclusive breastfeeding,
supplementary feeding, and maternal height. As one of the regions in West Kalimantan,
Pontianak City continues to face challenges in addressing stunting. A context-specific
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analysis of its determinants is crucial to inform more effective and targeted nutrition
policies and interventions.

. METHOD

This study employed an analytical observational design with a cross-sectional
approach, in which the independent and dependent variables were measured
simultaneously. This design was selected to efficiently identify associations between risk
factors and the incidence of stunting; however, it does not allow for causal inference. The
study population consisted of all children aged 0—59 months residing in South Pontianak
District. The study subjects were mothers with under-five children. Inclusion criteria
included willingness to participate, having a child aged 0—-59 months, and residing in the
study area. Exclusion criteria were respondents who were absent during data collection
or had incomplete data, as well as children with congenital anomalies or chronic diseases.
The sample size was determined using a proportion formula (95% confidence interval; 5%
margin of error), adjusted for design effect and non-response, resulting in a total sample
of 1.000 children. A stratified random sampling technique was applied based on sub-
district areas with proportional allocation. The sampling frame was obtained from
posyandu and primary health center records, and samples were selected using simple
random sampling. The dependent variable was stunting, measured using the height-for-
age index (HAZ) based on World Health Organization standards, with a Z-score < -2 SD.
Independent variables included birth history (low birth weight and prematurity), exclusive
breastfeeding (0—6 months), supplementary feeding, and maternal height (<150
cm/normal).

Data were collected from maternal and child health records, structured
questionnaires, and direct anthropometric measurements using calibrated stadiometers
by trained enumerators. Data analysis included univariate, bivariate (Chi-square test), and
multivariate (logistic regression) analyses to identify dominant factors, with a significance
level of p < 0.05, presented as odds ratios (OR) with 95% confidence intervals (Cl). This
study received ethical approval from the Ethics Committee of Poltekkes Kemenkes
Pontianak. Informed consent was obtained from all respondents, and data confidentiality
was ensured. The study was conducted in October 2024 in South Pontianak District.
Instruments used included questionnaires, anthropometric tools, and supporting
documentation.

. RESULTS AND DISCUSSION
Table 1. Distribution of Respondent Characteristics in the Study of Stunting Determinants
in South Pontianak, 2024.

Variable Frequency Percentage (%)
Child Sex

Male 505 50.5
Female 495 49.5
Age of Respondents

0-6 months 80 8.0
7—24 months 432 43.2
25-42 months 384 38.4
43-59 months 104 10.4
Birth Length

Normal 623 62.3
Short 377 37.7
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Variable Frequency Percentage (%)

Birth Weight

Normal 712 71.2
Low Birth Weight (LBW) 712 28.8
Exclusive Breastfeeding

Exclusive Breastfeeding 755 75.5
Non-Exclusive Breastfeeding 245 24.5
Supplementary Feeding (PMT)

Received PMT 202 20.2
Not Received PMT 798 79.8
Maternal Height

Height >150 cm 494 49.4
Height <150 cm 506 50.6
Total 1000 100.0

Based on Table 1, the results of the study involving 1.000 toddlers showed that the
sex distribution was relatively balanced, with 505 males (50.5%) and 495 females (49.5%).
By age group, most toddlers were aged 7—24 months (432; 43.2%), followed by 25—-42
months (384; 38.4%), 43-59 months (104; 10.4%), and 0—6 months (80; 8.0%). In terms
of birth length, the majority of children were born with normal birth length (623; 62.3%).
Based on birth weight, most toddlers had normal birth weight (712; 71.2%). Regarding
feeding practices, the majority received exclusive breastfeeding (755; 75.5%), while most
toddlers did not receive supplementary feeding (PMT) (798; 79.8%). Maternal height
distribution was nearly equal, with 494 mothers (49.4%) having a height >150 cm and 506
mothers (50.6%) having a height <150 cm.

Table 2. Association of Birth Weight, Birth Length, Exclusive Breastfeeding,
Supplementary Feeding (PMT), and Maternal Height with the Incidence of Stunting among
Toddlers in South Pontianak, 2024.

Stunting Incidence

Total

Variable Category Stunting Normal p-value
n % n % n %

Birth Weight LBW 51 40.2 76  59.8 127 100 0.002
Normal 237 271 636 729 712 100

Birth Length Short 130 345 247 655 377 100 0.002
Normal 158 254 465 746 623 100

Exclusive No 75 306 170 694 245 100 0.471
Breastfeeding Yes 213 282 542 71.8 755 100

Supplementary No 213 26.7 585 73.3 798 100 0.003
Feeding (PMT) Received 75 371 127 629 202 100

Maternal Height <150 163 322 343 67.8 506 100 0.016
>150 125 253 369 747 494 100

Based on Table 2, the cross-tabulation results indicate a significant association
between birth weight, birth length, supplementary feeding (PMT), and maternal height with
the incidence of stunting (p < 0.05). Toddlers with a history of low birth weight (LBW) had
a higher proportion of stunting (40.2%) compared to those with normal birth weight
(27.1%). Similarly, children born with short birth length showed a higher proportion of
stunting (34.5%) than those with normal birth length (25.4%). For the supplementary
feeding (PMT) variable, toddlers who received PMT had a higher proportion of stunting
(37.1%) compared to those who did not (26.7%), suggesting the possible influence of other
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factors, such as targeting PMT to high-risk groups. In addition, mothers with a height <150
cm had a higher proportion of stunted children (32.2%) compared to mothers with a height
>150 cm (25.3%). Meanwhile, exclusive breastfeeding was not significantly associated
with stunting (p = 0.471), although the proportion of stunting was slightly higher among
those who were not exclusively breastfed.

Table 3. Results of Logistic Regression Analysis of Determinant Factors (Birth History,
Exclusive Breastfeeding, Supplementary Feeding (PMT), and Maternal Height) on the
Incidence of Stunting among Toddlers in South Pontianak, 2024.

Exp(B) Cl (95%)
Variable B S.E Wald df Lower Upper Sig
(OR) limit  limit
Birth Weight 0.588 0.194 9.19 1 1.80 1.23 2.64 0.002
(LBW)
Birth Length 0.438 0.142 9.53 1 1.55 1.17 2.05 0.002
(Short)
Exclusive 0.113 0.160 0.50 1 1.12 0.82 1.53 0471
Breastfeeding
Supplementary -0.478 0.166 8.29 1 0.62 0.45 0.86 0.003
Feeding
Maternal Height 0.336 0.140 576 1 1.40 1.06 1.84 0.016
(<150 cm)
Constant -0.847 0.120 49.85 1 0.43 0.000

After analysis in Table 3, it was found that toddlers with a history of low birth weight
(LBW) had a 1.8 times higher risk of stunting compared to those with normal birth weight.
Children born with short birth length had a 1.55 times higher risk of stunting. There was
no significant association between exclusive breastfeeding and the incidence of stunting.
Toddlers who did not receive supplementary feeding (PMT) had a lower risk (OR <1),
while mothers with a height <150 cm had a 1.4 times higher risk of having stunted children.

The findings of this study indicate that stunting among toddlers in South Pontianak
in 2024 is influenced by multiple, multifactorial determinants. Statistically, significant
associations were identified between birth weight, birth length, supplementary feeding
(PMT), and maternal height with the incidence of stunting (p < 0.05). Toddlers with a
history of low birth weight and short birth length tend to have a higher risk of impaired
linear growth, highlighting the importance of maternal nutritional status during pregnancy.
Additionally, maternal height, as an indicator of long-term nutritional status, contributes to
stunting through intergenerational mechanisms. Supplementary feeding (PMT) also
showed a significant association, indicating that nutritional interventions play an important
role in stunting prevention and management, although their effectiveness depends on
proper targeting and program quality.

On the other hand, exclusive breastfeeding did not show a significant association
with stunting (p = 0.471). This finding suggests that although exclusive breastfeeding is
important for improving infant immunity and health, stunting is more strongly influenced by
long-term cumulative factors, such as complementary feeding practices, environmental
conditions, and household socioeconomic status. Therefore, stunting prevention requires
a comprehensive and sustained approach, starting from the prenatal period through early
childhood.

The results of this study indicate that children with a history of low birth weight (LBW)
have a 1.8 times higher likelihood of experiencing stunting compared to those with normal
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birth weight, suggesting a clear association between birth conditions and child growth
status during early childhood. Biologically, LBW reflects intrauterine growth restriction,
which leads to limited nutrient reserves and suboptimal organ development from early life,
thereby affecting the child’s growth trajectory and increasing vulnerability to impaired
linear growth. These findings are consistent with Victora et al. (2021), who identified LBW
as an important determinant of stunting, and are further supported by a meta-analysis,
which reported more than a twofold increased risk. Similarly, Aryastami et al. (2017)
reported a 1.74-fold increased risk, although variations in effect size, reaching more than
sevenfold in some studies, such as Linawati (2022), suggest differences in population
context and characteristics. This evidence is strengthened by Rahmadiani et al. (2025),
who demonstrated that LBW is a significant contributor to stunting among children under
five, even serving as a dominant determinant with up to a 2.7-fold increased risk, as well
as by a cohort study conducted in several African and Asian countries by Murray-Kolb et
al. (2014), which reported a 1.5-2.5 times higher risk among LBW children. Furthermore,
longitudinal evidence indicates that early-life growth faltering tends to persist if not
adequately addressed; a multi-country study showed that stunting can continue from
infancy into adolescence (Wake et al., 2023) and is associated with reduced cognitive
ability and lower educational attainment in adulthood (Lestari et al., 2024). However,
variations in risk estimates across studies may be influenced by contextual factors such
as socioeconomic status, access to maternal and child health services, postnatal
nutritional intake, and caregiving practices (Lestari et al., 2024). Other factors, including
exclusive breastfeeding, history of infectious diseases, and maternal height, also interact
in influencing child nutritional status, indicating that stunting is a multifactorial condition
rather than the result of a single determinant (Noprida et al., 2022). Therefore, LBW should
be understood within a life-course approach, in which conditions from pregnancy, birth,
and the postnatal period collectively contribute to stunting risk. Nevertheless, these
findings indicate an association rather than causality, and potential biases such as recall
bias and residual confounding may have influenced the results. Despite these limitations,
this study provides important contextual evidence for South Pontianak, emphasizing the
need to strengthen interventions during the first 1.000 days of life, particularly through
improving antenatal care quality, monitoring maternal nutritional status, and early
detection of LBW risk.

Birth length also emerged as a significant factor associated with stunting, where
children born with shorter length had a 1.55 times higher likelihood of experiencing
stunting compared to those with normal birth length. Birth length is an early indicator of
fetal nutritional status and reflects the quality of intrauterine growth. Biologically, low birth
length indicates fetal growth restriction resulting from inadequate maternal nutrient intake,
maternal health problems during pregnancy, or adverse intrauterine environmental
conditions, which lead to a deficit in linear growth from birth and subsequently affect
growth trajectories. These findings are consistent with Krebs et al. (2022), who reported
that birth length is a strong predictor of linear growth up to 24 months, with a 1.62-fold
increased risk of stunting among children with shorter birth length. In addition, Jessica et
al. (2025) identified low birth length as a significant risk factor for stunting, while Garza et
al. (2013) emphasized its importance as an early indicator based on World Health
Organization growth standards. Furthermore, Danaei et al. (2016) demonstrated that
prenatal and postnatal factors jointly influence child nutritional status, reinforcing the life-
course perspective. Variations in the magnitude of association across studies may be
explained by differences in biological and environmental contexts, as well as maternal and
environmental conditions during pregnancy (Abram et al., 2016; Wang et al., 2017). In
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addition, heterogeneity in definitions and measurement of fetal growth restriction
contributes to variability in findings (Gaccioli & Lager, 2016). Overall, these findings
support the view that birth length is an important early-life determinant of stunting that
interacts with multiple factors across the life course.

In contrast, this study found no significant association between exclusive
breastfeeding and stunting, suggesting that exclusive breastfeeding may not be directly
related to children’s linear growth status within this study population. This finding aligns
with several studies indicating that exclusive breastfeeding is not always directly
associated with stunting, as stunting is a chronic condition influenced by cumulative factors
such as complementary feeding quality, infections, and environmental conditions (Rosi et
al., 2020; Capra et al., 2024). Tello et al. (2022) also reported that the relationship between
breastfeeding and stunting is inconsistent and influenced by subsequent feeding practices
and socioeconomic conditions. However, other studies have demonstrated a protective
effect of exclusive breastfeeding; for instance, Simbolon & Putri (2024) reported a 65-70%
reduction in stunting risk, while Khan & Islam (2017) and Anisah (2023) highlighted its role
in improving nutritional status and preventing infections. These inconsistencies can be
explained by a life-course approach, in which exclusive breastfeeding acts as a protective
factor during the first six months of life, but its long-term impact depends on subsequent
factors such as complementary feeding, infection exposure, and environmental conditions
(Dewey & Afarwuah, 2008; Headey et al., 2020). Thus, the effect of exclusive
breastfeeding may diminish in the absence of adequate complementary feeding and a
healthy environment (Indita et al., 2023; Ida et al., 2023). Moreover, interaction effects and
confounding factors may influence the observed relationship (Koritelu, 2024; Siregar et
al., 2024), while methodological issues such as recall bias and differences in definitions
may also contribute to variability (Patty, 2023; Br Barus, Sitanggang, & Fitri, 2025). The
cross-sectional design further limits causal interpretation (Savitz & Wellenius, 2023).
Despite the lack of statistical significance, exclusive breastfeeding remains an essential
component of stunting prevention, and its implementation should be integrated with other
interventions within the first 1.000 days of life framework, including improving
complementary feeding, infection prevention, and sanitation.

Regarding supplementary feeding (PMT), the results showed that children who
received PMT had a higher proportion of stunting, yet multivariate analysis indicated a
protective effect (OR <1). This apparent contradiction can be explained by selection or
targeting bias, as PMT is often provided to children already identified as at risk or
experiencing nutritional problems. This finding is consistent with Martinez et al. (2018),
who reported that supplementary feeding improves dietary quality but has limited effects
on linear growth. Similarly, inadequate complementary feeding practices have been
associated with a 1.72—1.85 times higher risk of stunting (Babys et al., 2022), indicating
that the effectiveness of PMT depends on its quality, quantity, and timing. Hoffman (2020)
further emphasized that food-based interventions are generally more effective in
preventing wasting than stunting, which is a chronic condition influenced by cumulative
factors. Additional evidence by Park et al. (2020) showed that PMT improves nutrient
intake but has limited impact on stunting unless combined with interventions addressing
sanitation and infections, while poor dietary quality remains a significant risk factor (Rah
et al.,, 2010). From a conceptual perspective, PMT should be understood within a
multifactorial and life-course framework, interacting with prenatal and postnatal factors
such as maternal nutrition, birth outcomes, infections, and environmental conditions
(Gusman et al., 2025). Consequently, children receiving PMT may still experience stunting
if exposed to other risk factors, including intrauterine growth restriction or recurrent
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infections (Rinanda et al., 2023). However, these findings should be interpreted cautiously
due to potential biases and the limitations of the cross-sectional design. Programmatically,
PMT remains important, but its effectiveness depends on early implementation, quality,
and integration with broader interventions targeting maternal health, feeding practices,
and environmental conditions (Laelah & Ningsih, 2024; Rahardjo et al., 2025).

Finally, maternal height was found to be significantly associated with stunting, with
mothers shorter than 150 cm having a 1.4 times higher likelihood of having a stunted child.
Maternal height reflects cumulative nutritional status from childhood to adulthood and
represents long-term maternal health. This is supported by Sahiledengle et al. (2023), as
well as by Wu et al. (2021) and Floris & Vu (2023), who highlighted the intergenerational
influence of maternal factors on child growth. Prendergast & Humphrey (2014) also
emphasized that maternal height is an important indicator of long-term nutritional status,
while Frith et al. (2013), demonstrated its strong association with child growth and survival
outcomes. Maternal height has been identified as a major global determinant of stunting
(Danaei et al., 2016), including in Indonesia (Sari et al., 2021), although the magnitude of
its effect varies across contexts (Karlsson et al., 2022). The relationship between maternal
height and stunting is not isolated but part of a complex system of interacting determinants
within a life-course framework. Factors such as birth outcomes, feeding practices,
infections, and environmental conditions may modify this relationship, allowing for
potential catch-up growth under favorable conditions (Novianti, Huriyati, & Padmawati,
2023). Nevertheless, residual confounding from unmeasured variables remains possible
(Dayani & Widyantari, 2024 ). These findings underscore the importance of comprehensive
stunting prevention strategies beginning before pregnancy, including improving
adolescent nutrition, preventing anemia, and strengthening maternal healthcare services
to break the intergenerational cycle of stunting (Wanti, 2026).

Overall, the findings of this study indicate that early-life factors, particularly those
originating from the prenatal and perinatal periods, play a crucial role in determining the
occurrence of stunting in children. Low birth weight, birth length, and maternal height were
found to be significantly associated with stunting, reflecting the importance of maternal
health and nutritional status before and during pregnancy. Meanwhile, postnatal factors
such as supplementary feeding (PMT) demonstrate a more complex role, where their
effectiveness depends on timing, quality, and integration with other interventions. The
absence of a significant association between exclusive breastfeeding and stunting in this
study does not diminish its importance; rather, it underscores that stunting is a
multifactorial condition influenced by the interaction of various factors across the life
course. Therefore, a life-course approach is essential in understanding and addressing
stunting, emphasizing the need for comprehensive interventions starting from the
preconception period, continuing through pregnancy, and extending into the first 1.000
days of life.

However, this study has several limitations that should be considered when
interpreting the results. The cross-sectional design does not allow for causal inference but
only identifies associations at a single point in time. In addition, the use of maternal recall
for birth history and feeding practices may introduce recall bias. The possibility of residual
confounding cannot be ruled out, as not all relevant variables such as history of infectious
diseases, detailed dietary intake, and environmental sanitation conditions were
comprehensively measured. Furthermore, potential selection bias, particularly in the PMT
variable, may have influenced the findings, as this intervention is more likely to be provided
to children already identified as at risk or experiencing nutritional problems. Therefore,
future research is recommended to use longitudinal or cohort designs to better establish
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causal relationships and to include more comprehensive variables with objective
measurements, in order to provide a deeper understanding of the determinants of stunting.

4. CONCLUSION

This study demonstrated a statistically significant association between birth weight,
birth length, supplementary feeding (PMT), and maternal height with the incidence of
stunting among children under five in South Pontianak. Children with a history of low birth
weight, shorter birth length, and those born to shorter mothers were more likely to
experience stunting. In contrast, exclusive breastfeeding did not show a statistically
significant association. The findings related to PMT revealed a complex pattern, in which
a higher proportion of stunting was observed among recipients descriptively, while
multivariate analysis indicated a protective tendency. This pattern may reflect the targeting
of PMT interventions toward children who are already at higher risk of growth faltering and
therefore should be interpreted with caution. Overall, stunting is a multifactorial condition
involving prenatal, maternal, and postnatal determinants. However, due to the cross-
sectional design, these findings indicate associations rather than causal relationships. The
study is also subject to several limitations, including potential recall bias, possible selection
bias in PMT allocation, and residual confounding from unmeasured variables.
Nevertheless, this study highlights the important role of early-life factors and maternal
conditions in the occurrence of stunting and emphasizes the need for comprehensive and
integrated interventions within the first 1.000 days of life framework.
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