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A B S T R A C T 
Background: Stunting remains a significant public health issue in Indonesia, with long-term impacts on child 
growth and development. Maternal and child health is considered a key factor during pregnancy and early 
childhood. This study aimed to investigate the association between maternal and child health practices and 
stunting in toddlers using logistic regression analysis. 

Methodology: A cross-sectional design was used in 140 mother-child pairs proportionally selected from four 
community health centers in urban Surabaya. Data were collected through a structured questionnaire, medi-
cal records, and anthropometric measurements. Statistical analysis was performed with a 95% confidence 
level, with significance determined at p <0.05. 

Results: Multivariable logistic regression analysis showed that routine antenatal care was a protective factor 
against stunting (OR = 0.136; 95% CI: 0.028-0.671; p = 0.014), indicating a substantially lower likelihood of 
stunting among children whose mothers attended regular ANC. Implementation of early initiation of breast-
feeding was also independently protective (OR = 0.165; 95% CI: 0.032-0.852; p = 0.031). In contrast, comple-
mentary feeding before 6 months was the strongest risk factor for stunting (OR = 7.793; 95% CI: 2.486-
24.432; p <0.001). Other variables were not statistically significant after adjustment. 

Conclusions: This study concluded that regular antenatal care and early breastfeeding are protective factors 
against stunting, while introducing complementary foods before 6 months of age carries significant risks. It is 
recommended that strengthening antenatal care (ANC) services, adherence to Early Initiation of Breastfeed-
ing (IMD), and early initiation of complementary feeding (MP-ASI) be prioritized in stunting prevention pro-
grams. 
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INTRODUCTION 

Stunting is one of the most serious public health 
problems in developing countries, including Indone-
sia, due to its long-term consequences for physical 
growth, cognitive development, economic productiv-
ity, and human capital.1 According to the World 
Health Organization (WHO), stunting reflects chronic 
undernutrition occurring primarily during the first 
1,000 days of life and is influenced by maternal nu-
tritional and health status before and during preg-
nancy, antenatal care, infant and young child feeding 
practices, child nutritional status, and environmental 
and health service conditions.1,2 Empirical evidence 
on the relative influence of maternal and child health 
factors on stunting remains limited in several re-
gions of Indonesia, particularly in high-prevalence 
areas.1,3 Therefore, analyzing stunting determinants 
using logistic regression is essential to provide a sci-
entific basis for developing more targeted nutrition 
and public health strategies.4 

The 2022 Indonesian Nutritional Status Survey 
(SSGI) reported a national prevalence of 21.6%, 
down from 24.4% in 2021, but still above the WHO 
threshold of 20%.5 East Java has experienced a 
downward trend in stunting prevalence over the 
past three years. In 2021, the prevalence reached 
23.5%, decreased to19.2% in 2022, and further 
dropped to 17.7% in20236 Stunting can have a nega-
tive effective impact on children's health, develop-
ment and productivity in the future.7 There are many 
potential causes of stunting in Indonesia, including 
direct factors such as maternal nutritional status, 
breastfeeding practices, complementary feeding 
practices, and exposure to infections, as well as indi-
rect factors such as education, food systems, health 
care, and water and sanitation infrastructure and 
services.8 Maternal nutritional status is a strong pre-
dictor of fetal growth and birth outcomes and has 
been associated with intrauterine growth restriction 
(IUGR) and low birth weight (LBW). Maternal un-
dernutrition, defined as having a body mass index 
<18.5, has intergenerational consequences, as it has 
been found to be an important determinant of child 
malnutrition, and its impact persists throughout the 
life cycle, affecting developmental and economic out-
comes.9 Stunting has serious consequences, including 
impaired linear growth, cognitive deficits, gut 
dysbiosis, endocrine disorders, anemia, and an in-
creased risk of chronic diseases later in life.10 

Indonesia's efforts to address stunting involve vari-
ous interventions involving various sectors, pro-
grams, and levels. These efforts have shown progress 
in reducing stunting rates, but challenges remain and 
targets remain to be achieved. Therefore, efforts 
needed to address stunting include increased inter-
ventions, convergence, innovation, and robust data.7, 
In accordance with government policy, food security 
is the foundation of the government's efforts to im-
prove public health through the National Nutritional 
Food Policy, an initiative that aims to provide free 

nutritious food for children to address the problems 
of malnutrition and stunting that still occur in Indo-
nesia.11 However, empirical evidence on the simulta-
neous effects of maternal and child health factors on 
stunting can occur in both urban and rural communi-
ties12 Addressing this research gap is essential to 
provide evidence that strengthens data-driven nutri-
tion and public health planning. 

Therefore, this study aims to analyze maternal and 
child health factors associated with stunting among 
children under five using logistic regression analysis, 
to identify key determinants and provide a scientific 
foundation for more effective and context-specific in-
tervention policies. 
 

METHODOLOGY 

Research Type: This study employed an analytical 
observational design using a cross-sectional ap-
proach to examine the relationship between mater-
nal and child health factors and the prevalence of 
stunting. The cross-sectional design was selected be-
cause it allows for the simultaneous measurement of 
exposures (maternal and child factors) and outcomes 
(stunting status) within a defined population at a 
single point in time, enabling the identification of po-
tential associations. 

Ethical approval: This study received ethical ap-
proval from the Ethics Committee of Surabaya Health 
Polytechnic under approval number EA/1886/KEPK-
Poltekkes_Sby/V/2023. 

Population and Sample/Informants: The study 
population included all mothers with children aged 0 
to 59 months who lived in the area where the health 
center was located. The sample was drawn using a 
stratified proportional random sampling method to 
ensure that every village in the area was represent-
ed. The sample size was determined following the 
Rules of Thumb for logistic regression analysis, 
which require a minimum of 5-10 participants for 
each predictor variable. With 12 independent varia-
bles, at least 120 participants were required. To ac-
count for potential non-response or dropout, the 
sample size was increased to 140 participants. 

The sample size in this study was determined using 
the events per variable (EPV) principle, which is of-
ten used in logistic regression analysis. Peduzzi and 
colleagues (1996) recommend that the required 
sample size should be based on a minimum of 10 
outcome events for each predictor variable in the 
model, not simply on the number of subjects per var-
iable.13 By analyzing 21 independent variables, a 
minimum of 120 outcome events were required to 
ensure that the model estimates were stable and sta-
tistically valid. 

The sample size for this study was 140 mother-child 
pairs. This decision was made considering the stunt-
ing rate in Surabaya (approximately 4.8% according 
to the 2022 Indonesian Nutritional Status Survey/ 
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SSGI), to ensure that the sample size met the EPV cri-
teria, which is ≥10 for each variable. The sample size 
was then enlarged beyond the minimum require-
ment to anticipate potential nonresponse or incom-
plete data. 

Research Location: This study was conducted at 
four community health centers (Puskesmas) under 
the Surabaya City Health Office, Indonesia: Mojo, 
Tanah Kali Kedinding, Menur, and Jagir. These sites 
were selected because they represent urban areas 
with high population density, diverse socioeconomic 
characteristics, and significant numbers of children 
under five, making them relevant for stunting re-
search. All centers actively provide maternal and 
child health services, including growth monitoring 
and nutrition programs, ensuring data availability 
and supporting study implementation. 

Instrumentation or Tools: Data were collected us-
ing a structured questionnaire that had been tested 
for validity and reliability. This included data on re-
spondent characteristics, maternal health history, in-
fant and young child feeding practices, and environ-
mental factors. Stunting data were obtained by 
measuring children's height and calculating Z-scores 
for height for age (H/A) based on the WHO Child 
Growth Standards. 

Data Collection Procedures: Data collection was 
conducted through a combination of structured in-
terviews, review of maternal and child medical rec-
ords (KIA books), and direct anthropometric meas-
urements in accordance with standard procedures 
established by WHO. Trained data collectors con-
ducted direct interviews with mothers or primary 
caregivers to gather information on maternal health 
behaviors during pregnancy, child feeding habits, 
and household characteristics. Maternal and child 
medical records were reviewed to verify information 
such as antenatal care visits, use of iron and folic acid 
tablets, immunization status, and growth monitoring 
records. Anthropometric data, including height/ 
weight and weight, were measured using calibrated 
instruments. Measurements were taken twice to en-
sure accuracy and reduce the possibility of observer 
bias. All collected data were recorded using stand-
ardized forms, checked daily by field supervisors for 
completeness and consistency, and then entered into 
a secure electronic database. Quality control includ-
ed repeated data recording and random checks of 
records to minimize the possibility of errors. 

Data Analysis: Data analysis was conducted in sev-
eral stages. Univariate analysis was used to describe 
the frequency distribution of each variable. Bivariate 
analysis employed the Chi-square test to examine the 
association between each independent variable and 
stunting. Variables with p-values <0.25 in bivariate 
analysis were included in the multivariate analysis, 
which was performed using binary logistic regres-
sion to identify determinants of stunting. A signifi-
cance level of 0.05 (95% confidence interval) was 
applied in all statistical tests. 

RESULTS 

Table 1 describes the attributes of the mothers in 
this study, indicating that most were in their produc-
tive age range, from their late twenties to early thir-
ties, with a predominance of secondary education 
(high school/vocational high school) and house-
wives. This profile reflects the general situation of 
families in urban Surabaya, where maternal educa-
tion level and employment status can influence 
health knowledge, parenting practices, and access to 
health services. These factors are crucial because 
they can influence the quality of nutritional interven-
tions and stunting prevention efforts in children. 
Meanwhile, the characteristics of toddlers indicate 
that most were born with normal length and weight, 
were the first or second child, and lived in families 
with a relatively small number of children (1-2 chil-
dren). 
 

Table 1: Characteristics of mothers and children 
(n = 140) 

Variable Participants (%) 
Maternal Characteristics 

 

Mother’s Age  
20-25 years 34 (24.3) 
25-30 years 45 (32.1) 
31-35 years 39 (27.9) 
36-40 years 22 (15.7) 

Education  
Primary/Junior High School 8 (5.7) 
Senior High School/Vocational 114 (81.4) 
Higher Education (Diploma/Bachelor) 18 (12.9) 

Occupation  
Housewife 94 (67.1) 
Working 46 (32.9) 

Child Characteristics 
 

Stunting Status  
Stunted (HAZ < -2) 30 (21.4) 
Not Stunted (HAZ ≥ -2) 110 (78.6) 

Birth Length  
≤ 48 cm 51 (36.4) 
> 48 cm 89 (63.6) 

Birth Weight  
Low (< 2500 g) 24 (17.1) 
Normal (≥ 2500 g) 116 (82.9) 

Birth Order  
First-born 67 (47.9) 
Second-born 51 (36.4) 
Third-born or later 25 (15.7) 

Interval to Older Sibling  
≤ 2 years 40 (28.6) 
≥ 3 years 46 (32.9) 
First-born (no older sibling) 60 (42.9) 

Number of Children in Family  
1-2 children 96 (68.6) 
≥ 3 children 44 (31.4) 

Sex  
Male 72 (51.4) 
Female 68 (48.6) 

Age Group (months)  
24-35 48 (34.3) 
36-47 52 (37.1) 
48-59 40 (28.6) 
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Table 2: Stunting status among children by anthropometric and demographic characteristics (n = 140) 

Variable Stunted (HAZ < -2) (%) Not Stunted (HAZ ≥ -2) (%) Total (%) 
Overall stunting status    

Stunted 30 (21.4) - 30 (21.4) 
Not stunted - 110 (78.6) 110 (78.6) 

Birth Length    
≤ 48 cm 15 (29.4) 36 (70.6) 51 (36.4) 
> 48 cm 15 (16.9) 74 (83.1) 89 (63.6) 

Birth Weight    
Low (< 2500 g) 10 (41.7) 14 (58.3) 24 (17.1) 
Normal (≥ 2500 g) 20 (17.2) 96 (82.8) 116 (82.9) 

Birth Order    
First-born 12 (17.9) 55 (82.1) 67 (47.9) 
Second-born 11 (21.6) 40 (78.4) 51 (36.4) 
Third-born or later 7 (28.0) 18 (72.0) 25 (15.7) 

Interval to Older Sibling    
≤ 2 years 12 (30.0) 28 (70.0) 40 (28.6) 
≥ 3 years 8 (17.4) 38 (82.6) 46 (32.9) 
First-born (no older) 10 (16.7) 50 (83.3) 60 (42.9) 

Number of Children in Family    
1-2 children 18 (18.8) 78 (81.2) 96 (68.6) 
≥ 3 children 12 (27.3) 32 (72.7) 44 (31.4) 

Sex    
Male 18 (25.0) 54 (75.0) 72 (51.4) 
Female 12 (17.6) 56 (82.4) 68 (48.6) 

Age group (mo.)    
24-35 12 (25.0) 36 (75.0) 48 (34.3) 
36-47 11 (21.2) 41 (78.8) 52 (37.1) 
48-59 7 (17.5) 33 (82.5) 40 (28.6) 

 
Stunting occurs in approximately 20% of the total 
population, and this condition is more common in 
children with low birth weight and height, and in 
families with many children. These findings confirm 
that biological factors present from birth and family 
structure remain the primary determinants of stunt-
ing risk. Meanwhile, the distribution of children's age 
and gender is quite balanced, indicating that the risk 
of stunting is not only focused on certain demo-
graphic groups. 

Table 2, which shows the distribution of stunting sta-
tus among children by anthropometric and demo-
graphic characteristics, indicates that approximately 
one in five children in the study population is stunt-
ed. Key anthropometric factors at birth are closely 
related to this outcome, as children born with short-
er height and low birth weight exhibit higher rates of 
stunting compared to those born with normal height. 
Birth order also plays a role, with children born third 
or later more likely to be stunted than those born 
first or second. These results highlight the role of 
early life conditions as an important factor in chil-
dren's growth and development. 

Family characteristics and other demographic infor-
mation contribute to the risk profile. Shorter birth 
intervals (<2 years) and larger family sizes (≥3 chil-
dren) are associated with increased rates of stunting, 
suggesting that resource allocation and caregiving 
capabilities may be limited in these families. Boys 
tend to be more affected than girls, and stunting ap-
pears to be more common in the younger age group 
(24-35 months). Overall, these findings emphasize 

that stunting is influenced not only by biological fac-
tors at birth, but also by family dynamics and demo-
graphic patterns that influence nutrition, care prac-
tices, and the availability of health resources. 

Bivariate analysis was performed using Fisher's ex-
act test with a significance level of α = 0.05. The 
strength of the association was estimated using the 
Mantel-Haenszel Odds Ratio (OR). The results of the 
analysis are shown in Table 3. 

Table 3 presents the results of the bivariate analysis, 
which shows that routine antenatal care, counseling 
on Fe-Folate, promotion and implementation of early 
breastfeeding initiation, promotion and implementa-
tion of exclusive breastfeeding, and promotion of 
balanced nutrition have a significant relationship 
with the occurrence of stunting (p <0.05), with an 
odds ratio value of <1 indicating that these variables 
act as protective factors. Conversely, the provision of 
complementary foods before the age of 6 months 
significantly increases the risk of stunting (OR = 5.33; 
p = <0.001). Other variables did not show a signifi-
cant relationship with the incidence of stunting (p 
≥0.05). Although some variables have OR >1 or <1, 
because the p value ≥0.05, the relationship cannot be 
declared statistically significant. For some variables, 
the OR cannot be calculated (NA) because there are 
cells with a value of 0, indicating a very small num-
ber of cases in one category.  

To further explore the independent factors contrib-
uting to stunting, all variables meeting the eligibility 
criteria in the bivariate analysis were entered into a 
binary logistic regression model.  
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Table 3: Bivariate analysis of health intervention and stunting (n = 140) 

Intervention Provided to the mother Stunting Incident Odds Ratio# 
(95%CI) 

p-value  
(2-sided)* Stunted 

(n=30)(%) 
Non-Stunted 
(n=110)(%) 

Antenatal Care Routine 22 (73.3) 105 (95.5) 0.13 (0.04–0.44) <0.001 
Iron & Folic Acid Counselling 26 (86.7) 108 (98.2) 0.12 (0.02–0.69) 0.006 
Consumption of Fe-Folate Tablets 22 (73.3) 80 (72.7) 1.03 (0.41–2.57) 0.947 
Promotion of IMD 22 (73.3) 103 (93.6) 0.19 (0.06–0.57) 0.001 
Implementation of IMD 23 (76.7) 104 (94.5) 0.19 (0.06–0.62) 0.003 
Exclusive Breastfeeding Promotion 24 (80.0) 106 (96.4) 0.15 (0.04–0.58) 0.002 
Exclusive Breastfeeding Practice 23 (76.7) 102 (92.7) 0.26 (0.08–0.78) 0.012 
Balanced Nutrition Promotion 24 (80.0) 105 (95.5) 0.19 (0.05–0.68) 0.005 
Complementary Feeding Before 6 Months 20 (66.7) 30 (27.3) 5.33 (2.24–12.70) <0.001 
Complementary Feeding After 6 Months 28 (93.3) 97 (88.2) 1.88 (0.40–8.81) 0.419 
Processed Animal Protein Intake 29 (96.7) 108 (98.2) 0.54 (0.05–6.13) 0.611 
Complete Immunization 30 (100) 103 (93.6) - 0.346 
Vitamin A Administration 30 (100) 110 (100) - 1 
Iron Supplementation 18 (60.0) 82 (74.5) 0.51 (0.22–1.19) 0.118 
Zinc Supplementation 28 (93.3) 92 (83.6) 2.74 (0.60–12.54) 0.178 
Iodine Supplementation 30 (100) 105 (95.5) - 0.585 
Deworming Administration 30 (100) 109 (99.1) - 1 
Growth Monitoring 28 (93.3) 102 (92.7) 1.10 (0.22–5.47) 0.909 
Environmental Hygiene Counseling 30 (100) 108 (98.2) - 1 
Clean Water Access Counseling 30 (100) 108 (98.2) - 1 
Sanitation Counseling 30 (100) 107 (97.3) - 1 
* Fisher's Exact Test; #Mantel-Haenszel; CI – Confidence Interval; Odds ration calculated using binary logistic regression, Variables with p 
< 0.25 were included in the multivariate model” 
 

Table 4: Results of multivariate logistic regression analysis on stunting incidence (n = 140) 

Variable aOR (Exp B) 95% Confidence Interval  p-value 
Antenatal Care Routine  0.136 0.028 - 0.671 0.014 
Iron & Folic Acid Counselling  1.202 0.075 - 19.387 0.897 
Promotion of IMD  0.638 0.120 - 3.395 0.598 
Implementation of IMD  0.165 0.032 - 0.852 0.031 
Exclusive Breastfeeding Promotion  0.276 0.045 - 1.679 0.162 
Exclusive Breastfeeding Practice  0.254 0.062 - 1.044 0.057 
Balanced Nutrition Promotion  0.593 0.078 - 4.490 0.613 
Complementary Feeding Before 6 Months  7.793 2.486 - 24.432 0.000 
aOR – Adjusted Odds Ratio; Omnibus Test χ² = 44.020; p < 0.001, Cox & Snell R² = 0.270, Nagelkerke R² = 0.417, Hosmer-Lemeshow Test 
χ² = 5.860; p = 0.210 (good fit model) 
 
The final model shows the adjusted relationship be-
tween each predictor and stunting after controlling 
for potential confounding variables. The results of 
the multivariate analysis are presented in Table 4. 

Table 4, the results of the multivariate analysis, 
shows that there are three variables that have a sig-
nificant influence on the incidence of stunting. Moth-
ers who regularly undergo Antenatal Care (ANC) are 
less likely to give birth to children who experience 
stunting (p = 0.014; OR = 0.136; 95% CI: 0.028-
0.671). This indicates that regular ANC functions as a 
protector because it reduces the risk of stunting by 
approximately 86% after considering other variables 
in the model. Similarly, the implementation of Early 
Initiation of Breastfeeding (IMD) has been shown to 
provide protection against stunting (p = 0.031; OR = 
0.165; 95% CI: 0.032-0.852). Thus, children who re-
ceive IMD are less likely to experience stunting, 
which is approximately 83% when compared to chil-
dren who do not receive IMD. Conversely, the intro-
duction of complementary foods before 6 months of 
age was a very strong risk factor for stunting (p = 
0.000; OR = 7.793; 95% CI: 2.486-24.432). These re-

sults indicate that children who receive complemen-
tary foods early have a nearly eightfold higher risk of 
stunting compared to children who do not receive 
complementary foods before 6 months of age. 

Meanwhile, several other variables, such as Iron and 
Folic Acid Counselling, Early Initiation of Breastfeed-
ing (IMD) Promotion, Exclusive Breastfeeding Pro-
motion, Exclusive Breastfeeding Practices, and Bal-
anced Nutrition Promotion, did not show a statisti-
cally significant impact in the multivariate model (p 
> 0.05). This indicates that, after taking other varia-
bles into account, the contribution of each of these 
variables to stunting was not statistically significant 
in the applied logistic regression model. 
 

DISCUSSION 

This study analyzes maternal and child health as-
pects associated with stunting in toddlers in Suraba-
ya, Indonesia. Multivariable logistic regression anal-
ysis identified three key factors: routine antenatal 
care, Early Initiation of Breastfeeding (IMD), and the 
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introduction of complementary foods before 6 
months of age. These findings contribute to the 
growing body of evidence on the factors contributing 
to stunting in urban Indonesia and emphasize the 
importance of maternal health services and infant 
feeding practices. 

Regular antenatal care (ANC) visits serve as a protec-
tive factor against stunting. In this study, mothers 
who regularly attended ANC visits were significantly 
less likely to have stunted children compared to 
mothers who did not attend regular ANC visits (OR = 
0.136; 95% CI: 0.028-0.671; p = 0.014), indicating a 
strong and statistically significant protective effect. 
This suggests that ANC allows for early detection of 
pregnancy risks, monitoring maternal nutritional 
status, and providing education on nutrition and in-
fant care practices. This finding reinforces the role of 
antenatal care as a critical intervention for child 
growth.14 Antenatal visits enable early detection of 
maternal risk factors15,16 such as anemia, malnutri-
tion, and pregnancy complications, while also ensur-
ing fetal growth monitoring and provision of nutri-
tion education16. Previous study in Nepal reported 
similar associations, where mothers attending four 
or more antenatal visits.17 Regular antenatal care 
(ANC) visits do not directly prevent stunting but 
support critical preventive pathways, including ma-
ternal nutritional monitoring, early identification of 
pregnancy complications, and health education, 
which collectively contribute to improved birth out-
comes and reduced stunting risk in early child-
hood.18-20 Epidemiologically, ANC utilization is asso-
ciated with increased maternal nutrient intake,21 mi-
cronutrient adherence, and more appropriate 
breastfeeding and feeding practices, which collec-
tively contribute to improved child linear growth. 
Routine antenatal care can detect early high-risk 
pregnancy conditions such as anemia and a history 
of chronic energy deficiency which are also risk fac-
tors for stunting.5 Maternal nutrition plays a vital 
role in fetal growth, infant health and survival, and 
the child's long-term development. Mothers provide 
all the nutrients needed during the first 1,000 days, 
which covers the period from conception to the first 
six months of a child's life.22 This has been proven by 
research Pudjirahaju A et al21 that explains stunting 
prevention can be achieved through proper maternal 
and childcare practices, including early initiation of 
breastfeeding, exclusive breastfeeding, appropriate 
complementary feeding, and complete immuniza-
tion.21 

Initiated breastfeeding immediately after birth 
(EIBF) plays a crucial role in protecting against 
stunting in children, as it directly supports optimal 
early nutritional intake. In this study, children who 
received EIBF had an 83.5% lower risk of stunting 
compared to children who did not receive EIBF (OR = 
0.165; 95% CI: 0.032-0.852; p = 0.031), indicating a 
strong and statistically significant protective associa-
tion. EIBF also provides immunological protection 
and supports the continuation of exclusive breast-

feeding.23 Susianto et al. reported that early breast-
feeding initiation ensures adequate colostrum intake, 
which enhances infant immunity and increases the 
likelihood of exclusive breastfeeding, thereby ensur-
ing sufficient nutritional intake and preventing stunt-
ing.24 Consistent with these findings, global evidence 
shows that breastfeeding within the first hour of life 
increases the probability of exclusive breastfeeding23 
and reduces the risk of infection and linear growth 
impairment in infants.24 Furthermore, colostrum is a 
rich source of bioactive molecules that support neo-
natal development and the systemic transfer of im-
munoglobulins, thereby strengthening innate im-
mune defence.25 Early Beyond its nutritional func-
tion, breastfeeding has numerous benefits for both 
mother and child. 25 The early provision of colostrum 
supplies immunoglobulins and growth factors that 
are essential for intestinal mucosal maturation and 
infection prevention, which are key biological de-
terminants of chronic growth failure.25  

Providing complementary foods (MP-ASI) before 6 
months of age is a significant risk factor for stunting. 
This is because it can disrupt the continuation of ex-
clusive breastfeeding and increase the risk of infec-
tion and nutritional deficiencies during a crucial pe-
riod of growth. In this study, children given MP-ASI 
before 6 months of age were almost eight times more 
likely to experience stunting than children who be-
gan receiving MP-ASI at 6 months of age or later (OR 
= 7.793; 95% CI: 2.486-24.432; p <0.001), which in-
dicates a large and statistically significant risk effect. 
These findings are in line with global evidence show-
ing that introducing complementary foods too early 
reduces breast milk intake and increases the risk of 
enteric infections, which directly contribute to im-
paired linear growth.26 Cohort studies in low- and 
middle-income countries also show that infants who 
receive complementary foods before the recom-
mended age have a higher risk of stunting than in-
fants who maintain exclusive breastfeeding until 6 
months.27 The findings of this study are in line with 
research (Yunitasari E et al28, 2022) which shows 
that providing complementary foods before the age 
of 6 months is associated with suboptimal feeding 
practices and has a negative impact on nutritional 
status and child growth, thereby increasing the risk 
of stunting.28 Other research findings indicate that 
the maturation of the baby's digestive tract and im-
mune system is not optimal before the age of 6 
months, so that exposure to complementary foods 
too early increases the risk of malabsorption and in-
testinal inflammation that accelerates the develop-
ment of chronic growth failure.29 

This study shows that maternal health and early 
feeding practices play a significant role in determin-
ing the risk of stunting in children. Regular antenatal 
care (ANC) visits and early initiation of breastfeeding 
(IMD) were shown to be protective factors, highlight-
ing the importance of timely maternal health ser-
vices and optimal breastfeeding practices to support 
child growth. Conversely, introducing complemen-
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tary foods before six months of age was a highly sig-
nificant risk factor, highlighting the infant's vulnera-
bility to poor feeding practices during the crucial 
first 1,000 days of life. Overall, the results of this 
study suggest that stunting prevention is more suc-
cessful through early promotional and preventive in-
terventions, particularly through maternal health 
monitoring, breastfeeding support from birth, and 
adherence to the ideal age for introducing comple-
mentary foods. This is more effective than separate 
postnatal interventions. 

The associations found in this study align with inter-
national literature highlighting maternal health and 
infant feeding as important factors in stunting. How-
ever, some differences emerged. For example, im-
munization and vitamin supplementation did not 
show a significant association, in contrast to studies 
conducted in rural Indonesia and Ethiopia, where 
these factors acted as protective factors. This differ-
ence may reflect differences in baseline coverage; in 
urban Surabaya, immunization rates are quite high, 
reducing variation and limiting statistical associa-
tions. Similarly, growth monitoring did not show a 
significant impact, possibly due to irregular follow-
up or limited caregiver participation. This suggests 
that while biomedical interventions remain im-
portant, behavioural and nutritional practices have a 
more significant impact on stunting outcomes in this 
population. 

The findings of this study have significant implica-
tions for public health policy and practice. Strength-
ening the reach and quality of routine antenatal care 
should be a key policy priority, as it has been shown 
to be effective as a protective factor against stunting, 
particularly through early risk identification and the 
provision of nutritional advice to mothers. Further-
more, the implementation of early breastfeeding ini-
tiation must be consistently ensured in health care 
settings by improving health workers' adherence to 
applicable service standards. In essence, the high risk 
of stunting in children receiving complementary 
foods before 6 months of age demonstrates the im-
portance of improving education and monitoring of 
infant and young child feeding practices at the family 
and community levels. Incorporating these interven-
tions into the First 1,000 Days of Life program is ex-
pected to increase the effectiveness of stunting pre-
vention efforts sustainably. 
 

STRENGTH AND LIMITATIONS 

This study used multivariate logistic regression to 
identify maternal and child health factors associated 
with stunting, offering a comprehensive view in an 
urban Indonesian context. However, several limita-
tions should be acknowledged. The number of stunt-
ing cases was relatively low, raising concerns about 
the adequacy of the incidence per variable (EPV) and 
the possibility of overfitting. The wide confidence in-
tervals for some predictors suggests limited accura-
cy. There may be residual bias caused by unmeas-

ured socioeconomic or environmental factors. Fur-
thermore, the cross-sectional study design limits 
causal inferences, and the results should be inter-
preted as statistical associations rather than as con-
firmed evidence of a protective effect. 
 

CONCLUSION 

This study concludes that regular antenatal care and 
early introduction of breastfeeding serve as protec-
tive factors against stunting, while the provision of 
complementary foods before 6 months of age is a 
very significant risk factor. This study highlights the 
significance of promotional and preventive efforts 
during the First 1,000 Days of Life. Therefore, local 
governments must strengthen policies to increase 
the reach and quality of antenatal care by maximiz-
ing the role of community health centers (Pusk-
esmas), village midwives, and health cadres. Fur-
thermore, monitoring the implementation of Early 
Initiation of Breastfeeding (IMD) in various health 
facilities, as well as strengthening regulations and 
public education to prevent early introduction of 
complementary foods (MP-ASI), must be integrated 
into regional stunting reduction acceleration pro-
grams. 
 
Acknowledgement: The authors would like to ex-
press their sincere gratitude to all respondents, field 
data collectors, and heads of community health cen-
ters in the Surabaya City Health Service area for their 
valuable support and cooperation during the re-
search process. 

Individual Authors’ Contributions: AS was respon-
sible for the conception, study design, and overall 
supervision of the research. SA contributed to data 
collection, data analysis, and drafting of the manu-
script. HS provided critical revisions, methodological 
input, and interpretation of the findings. SS assisted 
in literature review, data verification, and final edit-
ing of the manuscript. All authors read and approved 
the final version of the article. 

Availability of Data: The data supporting the find-
ings of this study are available from the correspond-
ing author upon reasonable request. 

Declaration of Non-use of Generative AI Tools: 
This article was prepared without the use of genera-
tive AI tools for content creation, analysis, or data 
generation. All findings and interpretations are 
based solely on the authors' independent work and 
expertise. 
 

REFERENCES 
1. Miranda AV, Sirmareza T, Nugraha RR, Rastuti M, Syahidi H, 

Asmara R, Petersen Z. Towards stunting eradication in Indo-
nesia: Time to invest in community health workers. Public 
Health Chall. 2023 Jul 21;2(3):e108. DOI: 
https://doi.org/10.1002/puh2.108  

2. de Onis M, Dewey KG, Borghi E, Onyango AW, Blössner M, 
Daelmans B, Piwoz E, Branca F. The World Health Organiza-



Setiyani A et al. 

National Journal of Community Medicine│Volume 17│Issue 03│March 2026  Page 210 

tion's global target for reducing childhood stunting by 2025: 
rationale and proposed actions. Matern Child Nutr. 2013;Sep;9 
Suppl 2(Suppl 2):6-26. DOI: 
https://doi.org/10.1111/mcn.12075 PMid:24074315  

3. Yulika M, Syah NA, Yusrawati. The influence of maternal fac-
tors on the incidence of stunting in toddlers: a narrative re-
view. Int J Res Rev. 2024;11(5):693-702. DOI: 
https://doi.org/10.52403/ijrr.20240580 

4. Siramaneerat I, Astutik E, Agushybana F, Bhumkittipich P, 
Lamprom W. Examining determinants of stunting in Urban 
and Rural Indonesian: a multilevel analysis using the popula-
tion-based Indonesian family life survey (IFLS). BMC Public 
Health. 2024 May 22;24(1):1371. DOI: 
https://doi.org/10.1186/s12889-024-18824-z  

5. Agussalim, Zulkifli A, Noor NN, Ansariadi, Stang, Riskiyani S. 
Risk factor analysis of stunting in children aged 6-23 months 
in Tanralili District, Maros Regency, Indonesia. Natl J Commu-
nity Med. 2024;15(7):559-565. DOI: 
https://doi.org/10.55489/njcm.150720244014 

6. Department of Women’s Empowerment, Child Protection and 
Population Affairs, Province of East Java. Technical Guidelines 
for Jatim Terbaik’s (East Java Responsive to Pregnant Women 
at Risk of Stunting) 2025 [Internet]. Surabaya: Government of 
East Java Province; 2025. [cited 2026 Feb 01]. Available from: 
https://dp3ak.jatimprov.go.id/public/upload/Buku%20Pedo
man%20Jatim%20Terbaik%27s.pdf 

7. Suparji, Wahito Nugroho HS, Surtinah N. Handling Stunting in 
Indonesia: Challenges, Progress and Recommendations. Natl J 
Community Med 2024;15(2):161-164. DOI: 
https://doi.org/10.55489/njcm.150220243546 

8. Beal T, Tumilowicz A, Sutrisna A, Izwardy D, Neufeld LM. A re-
view of child stunting determinants in Indonesia. Matern Child 
Nutr. 2018;14(4):e12617. DOI: 
https://doi.org/10.1111/mcn.12617 PMid:29770565  

9. González-Fernández D, Muralidharan O, Neves PA, Bhutta ZA. 
Associations of Maternal Nutritional Status and Supplementa-
tion with Fetal, Newborn, and Infant Outcomes in Low-Income 
and Middle-Income Settings: An Overview of Reviews. Nutri-
ents. 2024 Oct 31;16(21):3725. DOI: 
https://doi.org/10.3390/nu16213725 PMid:39519557  

10. Mulyani AT, Khairinisa MA, Khatib A, Chaerunisaa AY. Under-
standing Stunting: Impact, Causes, and Strategy to Accelerate 
Stunting Reduction-A Narrative Review. Nutrients. 2025 Apr 
29;17(9):1493. DOI: https://doi.org/10.3390/nu17091493 
PMid:40362802  

11. Nugroho AA, Sudrajat A, Azmi IF, Ardiansyah F, Prasetyanti R. 
Collaborative Governance in Indonesia’s Nutritious Food Poli-
cy: A Multi-Stakeholder Implementation Model. J Borneo Adm. 
2025;21(2):203-218. DOI: 
https://doi.org/10.24258/jba.v21i2.1698 

12. Vaivada T, Akseer N, Akseer S, Somaskandan A, Stefopulos M, 
Bhutta ZA. Stunting in childhood: an overview of global bur-
den, trends, determinants, and drivers of decline. Am J Clin 
Nutr. 2020 Sep 14;112(Suppl 2):777S-791S. DOI: 
https://doi.org/10.1093/ajcn/nqaa159 PMid:32860401  

13. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A 
simulation study of the number of events per variable in lo-
gistic regression analysis. J Clin Epidemiol. 1996;49(12):1373-
1379. DOI: https://doi.org/10.1016/S0895-4356(96)00236-3  

14. Herawati DMD, Sunjaya DK. Implementation Outcomes of Na-
tional Convergence Action Policy to Accelerate Stunting Pre-
vention and Reduction at the Local Level in Indonesia: A Quali-
tative Study. Int J Environ Res Public Health. 
2022;19(20):13591. DOI: 
https://doi.org/10.3390/ijerph192013591 PMid:36294173  

15. World Health Organization. WHO recommendations on ante-
natal care for a positive pregnancy experience [Internet]. Ge-
neva: World Health Organization; 2016 [cited 2026 Feb 01]. 
Available from: 
https://www.who.int/publications/i/item/9789241549912 

16. Kuhnt J, Vollmer S. Antenatal care services and its implications 
for vital and health outcomes of children: Evidence from 193 
surveys in 69 low-income and middle-income countries. BMJ 
Open. 2017;7(11):e017122. DOI: 
https://doi.org/10.1136/bmjopen-2017-017122  

17. Sharma S, Teijlingen Ev, Belizán JM, Hundley V, Simkhada P, 
Sicuri E. Measuring What Works: An Impact Evaluation of 
Women's Groups on Maternal Health Uptake in Rural Nepal. 
PLoS One. 2016 May 23;11(5):e0155144. DOI: 
https://doi.org/10.1371/journal.pone.0155144  

18. Woldeamanuel GG, Geta TG, Mohammed TP, Shuba MB, Bafa 
TA. Effect of nutritional status of pregnant women on birth 
weight of newborns at Butajira Referral Hospital, Butajira, 
Ethiopia. SAGE Open Med. 2019;7:2050312119827096. DOI: 
https://doi.org/10.1177/2050312119827096  

19. Batubara FR, Mus IPR, Wija IBEU. The Relationship of Antena-
tal Care Frequency and Incidents of Stunting in Toddlers in 
Indonesia (Advanced Analysis of Riskesdas 2018). 
IJGHR;7(2):813-822. DOI: 
https://doi.org/10.37287/ijghr.v7i2.5854 

20. Hartati C, Sudaryati E, Zuska F. Relationship History of Parent-
ing and Antenatal Care Visits with Stunting Events in Children 
Aged 24-36 Months in West Aceh Regency. Rand Inter Social 
Sci J. 2024;5(2):204-215. DOI: 
https://doi.org/10.47175/rissj.v5i2.949 

21. Pudjirahaju A, Soelistyorini D, Mustafa A, Kristianto Y. Trans-
forming Childhood: Nutrition Interventions in the First 1000 
Days of Life to Prevent Stunting and Enhance IQ Children in 
Trenggalek. Amerta Nutrition 2025;9(1):101-108, DOI: 
https://doi.org/10.20473/amnt.v9i1.2025.101-108 

22. Limijadi EKS, Devi KS. Impact of nutritional interventions and 
antenatal care on stunting in Indonesia: a systematic review. 
RSF Conference Proceeding Series: Business, Management and 
Social Science. 2024;4(1):229-235. DOI: 
https://doi.org/10.31098/bmss.v4i1.877 

23. Shofiya D, Sumarmi S, Sulistyono A, Suyanto B, Rachma RA, 
Rosyida ARA. The onset lactation, early initiation breastfeed-
ing, and frequency of antenatal care as determinants of suc-
cessful exclusive breastfeeding in primipara mothers. Amerta 
Nutr. 2024;8(2 Suppl):15-24. DOI: 
https://doi.org/10.20473/amnt.v8i2SP.2024.15-24 

24. Susianto SC, Suprobo NR, Maharani M. Early Breastfeeding Ini-
tiation Effect in Stunting: A Systematic Review. Asian J Heal 
Res 2022;1(1):1-6. DOI: 
https://doi.org/10.55561/ajhr.v1i1.11 

25. Purkiewicz A, Regin KJ, Mumtaz W, Pietrzak-Fiećko R. Breast-
feeding: The Multifaceted Impact on Child Development and 
Maternal Well-Being. Nutrients. 2025;17(8):1326. DOI: 
https://doi.org/10.3390/nu17081326 PMid:40284191  

26. Victora CG, Christian P, Vidaletti LP, Gatica-Domínguez G, 
Menon P, Black RE. Revisiting maternal and child undernutri-
tion in low-income and middle-income countries: variable 
progress towards an unfinished agenda. Lancet. 
2021;397(10282):1388-1399. DOI: 
https://doi.org/10.1016/S0140-6736(21)00394-9  

27. Masuke R, Msuya SE, Mahande JM, Diarz EJ, Stray-Pedersen B, 
Jahanpour O, et al. Effect of inappropriate complementary 
feeding practices on the nutritional status of children aged 6-
24 months in urban Moshi, Northern Tanzania: Cohort study. 
PLoS ONE,2021; 16(5): e0250562. DOI: 
https://doi.org/10.1371/journal.pone.0250562  

28. Yunitasari E, Al Faisal AH, Efendi F, Kusumaningrum T, Yunita 
FC, Chong MC. Factors associated with complementary feeding 
practices among children aged 6-23 months in Indonesia. BMC 
Pediatr. 2022 Dec 21;22(1):727. DOI: 
https://doi.org/10.1186/s12887-022-03728-x  

29. Keusch GT, Denno DM, Black RE, Duggan C, et al. Environmen-
tal enteric dysfunction: pathogenesis, diagnosis, and clinical 
consequences. Clin Infect Dis. 2014 Nov 1;59 Suppl 4(Suppl 
4):S207-12. DOI: https://doi.org/10.1093/cid/ciu485 PMID: 
25305288  

 


