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Aims Stunting in children under five remains a critical public health problem in Indonesia, 
particularly in rural areas where access to optimal complementary feeding practices and 
health literacy are limited. This study aimed to develop and validate a predictive model to 
identify infants aged 6-12 months at risk of stunting using maternal behavioral determinants 
and feeding indicators.
Instrument & Methods This analytical cross-sectional study was conducted on 401 mother–
infant dyads in Kabupaten Bone, Indonesia. The model incorporated constructs from the health 
belief model, including perceived severity, benefits, barriers, self-efficacy, and cues to action in 
feeding, based on WHO/UNICEF criteria (minimum dietary diversity, minimum meal frequency, 
and minimum acceptable diet). Structural equation modeling was applied to test direct and 
indirect pathways to risk classification.
Findings Feeding practices were the strongest direct predictor of stunting risk (β=0.537; 
p<0.001). Barriers indirectly increased risk by negatively affecting feeding behavior. The model 
demonstrated an acceptable fit (standardized root mean square residual=0.061) and explained 
substantial variance in the primary outcomes (R²=0.825 for intention, 0.526 for feeding practices, 
and 0.542 for risk).
Conclusion Maternal beliefs and behavioral intentions highly influence complementary 
feeding practices, which in turn reduce the risk of stunting in infants.

 Keywords Health Belief Model; Growth Disorders; Weaning; Infant Nutritional Physiological 
Phenomena; Risk Assessment
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Introduction 
Stunting, defined as length-for-age more than two 
standard deviations below the WHO growth standard 
(length-for-age z-scores (LAZ) <–2), remains a 
widespread public health challenge. Globally, in 2021 
[1], an estimated 149 million children under 5 years 
old (over one in five) were stunted. This chronic 
malnutrition in early life has irreversible 
consequences, impeding children’s physical growth 
and cognitive development [2]. In Indonesia, despite 
recent improvements, stunting rates remain high—
about 27.7% of children under 5 were stunted in 
2019, dropping to 24.4% in 2021 [3]. The burden is 
particularly pronounced in disadvantaged and rural 
communities, where children have significantly 
higher odds of being stunted compared to their urban 
peers [4]. These figures underscore the urgency of 
early identification and intervention for at-risk 
infants, especially in rural settings where access to 
nutrition and health education may be limited [5]. 
The first 1000 days of life (from conception through 
2 years) is a critical window for growth. In particular, 
the period of 6–24 months—when infants transition 
to complementary feeding—is when most growth 
faltering occurs [6]. Many infants begin to fall behind 
between 6 and 12 months of age as they start 
consuming foods other than breast milk [7]. 
Inappropriate complementary feeding practices have 
been identified as a direct risk factor for stunting 
globally [6]. The World Health Organization’s infant 
and young child feeding (IYCF) indicators highlight 
the importance of diet diversity and feeding 
frequency during this stage [8]. Meeting the minimum 
dietary diversity (MDD) promotes healthy linear 
growth and helps prevent micronutrient deficiencies 
in infants [9], while achieving the minimum meal 
frequency (MMF) ensures adequate energy intake for 
proper nutrition [9]. A composite of these, the 
minimum acceptable diet (MAD), reflects overall 
feeding adequacy. However, in Indonesia, the 
prevalence of adequate complementary feeding 
remains alarmingly low—for instance, only around 
37.6% of infants aged 6–23 months receive a MAD [9]. 
Poor complementary feeding—insufficient quality or 
quantity of foods—has been directly linked to 
stunting, with most growth failure occurring during 
the complementary feeding period [6]. These findings 
point to the need for improving infant feeding 
practices to combat stunting [10]. 
Maternal knowledge, beliefs, and behaviors are 
fundamental determinants of infant feeding practices 
[11]. According to the health belief model (HBM), a 
mother’s perceptions of her child’s susceptibility to 
health problems and the perceived severity of those 
outcomes shape her likelihood of taking preventive 
action [12]. In the context of stunting, enhancing 
mothers’ understanding of the risk and consequences 
of stunting is critical to establishing a sense of threat 
that can motivate behavior change [12]. Yet, evidence 

suggests a significant gap in awareness among 
caregivers. A survey in rural Indonesia found that 
only 2.1% of mothers had even heard of the term 
“stunting”, and roughly two-thirds attributed a 
child's short stature solely to hereditary factors [12]. 
Such low awareness and misperceptions mean that 
many mothers may not perceive their infant’s 
susceptibility to stunting or the severity of its long-
term impacts. Other HBM constructs are equally 
important: if mothers do not recognize the benefits of 
recommended feeding (e.g., providing diverse foods), 
or if they perceive high barriers (such as food costs or 
cultural practices), they may not adopt optimal 
feeding behaviors [13]. Self-efficacy (confidence in 
their ability to feed the child adequately) and cues to 
action (reminders or advice from health workers, 
family, etc.) also influence whether proper feeding 
practices are followed. In line with HBM principles, 
interventions that target these belief factors have 
shown promise [14]. For example, an educational 
program in Iran that taught mothers using HBM 
constructs led to significantly improved 
complementary feeding behavior and better growth 
outcomes in infants [7]. This demonstrates that 
addressing maternal perceptions and skills can 
translate into tangible nutritional benefits for 
children, reinforcing the importance of maternal 
behavior in stunting prevention [13]. 
Despite the clear relevance of maternal behavioral 
factors, most stunting risk assessments and 
prediction tools to date have focused on biomedical 
and socioeconomic parameters (such as child illness, 
birthweight, parental height, or income) [15]. Far less 
attention has been given to mothers’ cognitive and 
behavioral determinants. In fact, prior studies in 
Indonesia have noted limitations in that they “were 
not able to investigate all potential risk factors, such 
as … health knowledge, due to insufficient data” [4]. 
This represents a critical research gap: we lack 
predictive models that integrate maternal 
psychological factors—such as health beliefs and 
feeding intentions—alongside feeding practice 
indicators to identify infants at risk of stunted 
growth. Early identification is key, as it would enable 
targeted nutritional counseling or interventions 
before severe stunting manifests [16]. By 
incorporating modifiable behavioral factors, such a 
model could also highlight intervention points (for 
example, improving a mother’s risk perception or 
self-efficacy) to prevent stunting [17]. 
In light of the above, the present research was 
undertaken to develop and evaluate a predictive 
model for identifying infants aged 6-12 months at 
risk of stunting (LAZ<–2) using maternal behavioral 
parameters. The model leverages mothers’ HBM 
construct scores (including perceived susceptibility, 
severity, benefits, barriers, self-efficacy, and cues to 
action), their complementary feeding intention 
levels, and their actual complementary feeding 
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practices (MDD, MMF, and MAD) [18]. This study 
aimed to characterize current maternal beliefs and 
feeding practices in the target population, and to 
describe the distribution of HBM construct scores 
and complementary feeding practice indicators 
among mothers of 6–12-month-old infants. It also 
sought to assess the reliability and validity of the 
HBM-based measurement tool used for evaluating 
maternal perceptions and intentions, ensuring that 
these psychosocial parameters are measured 
consistently. 
To develop evidence-based recommendations for 
community-level interventions, suggesting how 
health providers at local clinics (community health 
centers) can operationalize findings—for example, 
by addressing identified perception gaps or 
reinforcing beneficial feeding practices—to reduce 
the risk of stunting among infants [19]. 
By achieving these objectives, this study addresses 
the narrative gap by linking maternal behavioral 
factors with infant nutritional outcomes. Ultimately, 
the goal is to inform more holistic stunting-
prevention strategies that empower mothers in rural 
community settings to take effective action during 
the critical early months of their children’s lives [20]. 
The primary aim was to develop and internally 
validate a predictive model for stunting-related risk 
among infants aged 6.0–12.0 months based on HBM 
constructs and complementary feeding practices 
(MP-ASI) consistent with WHO/UNICEF/IDAI 
guidance. 
 
Instrument and Methods 
This analytical cross-sectional study was conducted 
on 401 mother–infant dyads in Kabupaten Bone, 
Indonesia. A hybrid data collection strategy was 
employed, combining an online questionnaire to 
capture behavioral and sociodemographic data with 
secondary extraction of anthropometric records from 
the databases of primary health centers (puskesmas) 
to obtain objective measures of child growth. (1- 
Please mention the year of study) 
Data collection targeted all public puskesmas in the 
region. Eligible participants were infants aged 6.0 to 
12.0 months at the time of the mother’s questionnaire 
response, without documented chronic medical 
conditions affecting growth (e.g., congenital 
malformations, chronic infections, endocrine 
disorders). Inclusion required a unique respondent 
code to match questionnaire and anthropometric 
data and informed consent from mothers or legal 
guardians to access health records. 
A sample size of 401 mother–infant dyads was 
predetermined based on an expected stunting 
prevalence of 23-25% from pilot data. This size 
ensures sufficient outcome events for stable 
multivariable predictive modeling, reliable internal 
validation via bootstrapping and cross-validation, 
and adequate indicator-to-sample ratios for 

structural equation modeling after excluding low-
loading items. 
A quota sampling approach was used to achieve 
broad geographic coverage and proportional 
recruitment across puskesmas. Each 
puskesmas/posyandu was assigned a target number 
of respondents based on the estimated population of 
6-12-month-old infants in its area. Recruitment 
involved briefing district midwife coordinators, who 
helped disseminate study information and the online 
survey link via WhatsApp groups of posyandu 
mothers. Mothers who accessed the Google Form 
completed online informed consent and the 
behavioral/demographic questionnaire, receiving a 
unique alphanumeric code upon consent. Mothers 
consenting to anthropometry matching provided this 
code to their puskesmas midwife (or uploaded a 
photo), enabling staff to securely link the code to 
medical records and extract de-identified 
anthropometric data while maintaining respondent 
confidentiality. 
All participating mothers provided informed consent 
(including permission to match facility 
anthropometry via a unique code), and access to 
puskesmas records was governed by a Data-Use 
Agreement with de-identification procedures in place 
to protect participant privacy. 
The Google Form included four modules: 
Sociodemographics (maternal age, education, 
household income, parity, and other covariates). 
Covariates included maternal age (years), education 
(ordinal categories), household income category, 
parity, child sex, and breastfeeding status 
(never/exclusive/prolonged) as control parameters. 
HBM constructs consisted of multi-item scales for 
perceived barriers, perceived benefits, perceived 
severity, self-efficacy, and cues to action. Each 
construct comprised six items on a Likert scale and 
underwent content validation prior to deployment. 
Intentions were assessed using a 3-item reflective 
scale measuring the mother’s stated intention to 
adopt recommended complementary feeding 
behaviors.  
HBM constructs were computed as mean scores of 
retained items for each construct (after confirming 
internal consistency). Higher scores indicate a 
greater degree of the construct. The Complementary 
Feeding module consisted of a 24-hour dietary recall 
and feeding frequency module, operationalized to 
compute standard indicators: MDD, MMF, and MAD 
according to WHO/UNICEF/IDAI criteria. Feeding 
practice indicators (MDD, MMF, and MAD) were 
computed per WHO/UNICEF/IDAI algorithms. A 
composite Feeding Practice latent score (a higher-
order formative parameter) was constructed for 
SEM, and component indicators were used for 
predictive modeling. All questionnaire items were 
presented in Indonesian and implemented with 
forced-response (required) and input validation 
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(format checks) where appropriate to reduce 
missingness and input errors. 
Anthropometric parameters were extracted from 
puskesmas medical records, such as date of 
measurement, infant age (date of birth), sex, 
recumbent length (cm), and weight (kg). The 
research team requested the measurement recorded 
closest in time to the mother’s questionnaire 
response, ideally within a 4-week window preceding 
the response. When multiple recent measurements 
were available, the most recent date was selected. 
The research team required puskesmas to follow 
standard measurement protocols (recumbent length 
for infants under 24 months using an infantometer, 
calibrated scales) and to document measurement 
dates. Anthropometric data were converted to WHO 
LAZ using the LMS method (L, M, S parameters) and 
WHO growth references. Standard WHO plausibility 
flags were applied, and implausible z-scores were 
queried with the originating puskesmas; suspect 
measurements could be excluded following 
verification. The outcome variable was derived from 
LAZ and categorized according to WHO standards 
into three groups: healthy (LAZ ≥-2), moderate 
stunting (LAZ between -2 and -3), and severe 
stunting (LAZ <-3). For predictive modeling, both a 
binary risk parameter (at-risk vs. healthy) and a 
multinomial specification were considered. 
All analyses were performed using standard 
statistical software (e.g., Stata/R for descriptive and 
regression analyses; SmartPLS or similar for PLS-
SEM).  
 
Findings 
The sample mean age was 9.05±1.75 months (range 
6.0-12.0). Average recumbent length was 
69.29±4.27cm (range 57.2-79.5cm), and average 
weight was 8.32±0.72 kg (range 6.36-10.12kg). 
Mothers’ ages ranged from 18 to 40 years (mean 
27.41±4.54 years; Table 1).  
 
Table 1. Subjects’ characteristics (n=401) 
Parameter  Category Frequency (%) 
Sex Female 200 (49.9) 

Male 201 (50.1) 
Risk classi�ication Severe 54 (13.5) 

Moderate 41 (10.2) 
Healthy 306 (76.3) 

Education Basic 53 (13.2) 
Middle 70 (17.5) 
High school 119 (29.7) 
Academic 80 (20.0) 
Bachelor’s degree 79 (19.7) 

Income cat (million) >2-5  253 (63.1) 
>5-8  84 (20.9) 
>8  64 (16.0) 

Parity 1 140 (34.9) 
2 149 (37.2) 
3 71 (17.7) 
4 31 (7.7) 
5 10 (2.5) 

Breastfeeding status Never breastfeed 77 (19.2) 
Exclusive breastfeed 27 (6.7) 
Prolonged breastfeed 297 (74.1) 

Relative variability was modest for anthropometric 
measures (length CV≈6.2%; weight CV≈8.6%) and 
greater for infant and maternal ages (CV≈16-19%), 
reflecting the restricted infant age window and a 
fairly homogeneous anthropometric distribution. 
Anthropometric values were standardized to WHO 
growth references (length/height-for-age z-scores) 
for stunting classification and used as the outcome in 
structural models. 
All reflective indicators with outer loadings below 
0.70 were removed prior to the final model 
estimation. After this pruning, the retained reflective 
constructs demonstrated acceptable internal 
consistency and convergent validity. Composite 
reliability values ranged from 0.829 to 0.911, and 
most constructs had average variance extracted 
(AVE) values above 0.5, supporting convergent 
validity. Single-item constructs were breastfeeding 
state, family income, feeding practice, mother's age, 
mother's education, parity, and risk (composite 
reliability and AVE values of 1.00). The model fit was 
acceptable, with a standardized root mean square 
residual (SRMR) of 0.061 (Table 2). 
 
Table 2. Construct reliability and convergent validity of the 
measurement model 
Construct Cronbach's 

α 
Composite 
reliability (CR) 

Average variance 
extracted 

Barriers 0.873 0.904 0.612 
Bene�its 0.784 0.853 0.537 
Cues to action 0.871 0.903 0.608 
Self-ef�icacy 0.882 0.911 0.629 
Intentions 0.853 0.911 0.773 
Severity 0.691 0.829 0.618 

 
Perceived barriers had a large and statistically 
significant negative effect on mothers’ intentions to 
implement recommended feeding practices 
(p<0.001) and also directly reduced appropriate 
feeding practice (p=0.02). Conversely, self-efficacy 
(p<0.001), cues to action (p<0.001), and perceived 
benefits (p=0.016) were significant positive 
predictors of mothers’ intention. Intention was 
positively associated with feeding practice, although 
this effect was marginal (p≈0.1). Most importantly, 
feeding practice—operationalized based on dietary 
diversity (MDD), meal frequency (MMF), and MAD 
criteria—was a strong predictor of the risk outcome 
(p<0.001), indicating a substantive relationship 
between feeding behaviors and stunting-related risk 
(Table 3). 
Model inference utilized bootstrap-based standard 
errors from the bootstrap output. The final structural 
model (Figure 1) explained substantial variance in 
the endogenous constructs, with R² values of 0.825 
for Intention, 0.526 for feeding practice, and 0.542 for 
risk. Sociodemographic controls explained additional 
variance in Risk: higher maternal education and older 
maternal age were associated with lower risk 
(education: p<0.001; mother’s age: p<0.001), while 
parity was inversely associated with risk (p<0.001)  
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Table 3. Standardized direct effects (the path coefficients are standardized estimates from the PLS algorithm and their inference is based 
on bootstrap SE and bootstrap-derived t statistics)  
 Path β (standardized) Standard error t p-Value 95%CI 
Barriers → Intentions −0.342 0.054 6.281 <0.001 −0.448 to −0.236 
Barriers → Feeding practice −0.194 0.083 2.320 0.020 −0.357 to −0.031 
Self-ef�icacy → Intentions 0.241 0.053 4.577 <0.001 0.137 to 0.345 
Cues to action → Intentions 0.232 0.054 4.270 <0.001 0.126 to 0.338 
Bene�its → Intentions 0.099 0.041 2.407 0.016 0.019 to 0.179 
Intentions → Feeding practice 0.134 0.081 1.652 0.099 −0.025 to 0.293 
Severity → Feeding practice 0.093 0.059 1.577 0.115 −0.023 to 0.209 
Self-ef�icacy → Feeding practice 0.128 0.087 1.471 0.141 −0.043 to 0.299 
Feeding practice → Risk 0.537 0.036 14.981 <0.001 0.466 to 0.608 
Mother's education → Risk 0.128 0.035 3.654 <0.001 0.059 to 0.197 
Parity → Risk −0.150 0.035 4.298 <0.001 −0.219 to −0.081 
Mother's age → Risk 0.137 0.033 4.081 <0.001 0.072 to 0.202 
 

 
Figure 1. Structural equation model illustrating path relationships and fit 



A Predictive Model for Stunting Risk in Infants Using Health Belief Model Constructs and Feeding Indicators                     200 

Health Education and Health Promotion                                                                                                  Spring 2026, Volume 14, Issue 2 

Regarding indirect effects, perceived barriers had a 
significant negative indirect effect on Risk through 
Feeding Practice, with an indirect standardized 
coefficient (β) of −0.104 (standard error=0.046, 
t=2.254; p=0.024; 95%CI: -0.194 to -0.014).  

 
Discussion 
This study aimed to develop and validate a predictive 
model to identify infants aged 6-12 months at risk of 
stunting using maternal behavioral determinants and 
feeding indicators. Perceived barriers had a 
significant negative impact on maternal intention to 
practice optimal complementary feeding, and they 
directly diminish the quality of feeding practices. In 
rural Indonesian contexts, mothers often face 
substantial obstacles—from time constraints due to 
heavy workloads to economic hardship—that hinder 
their ability to feed young children appropriately [21]. 
These barriers can erode a mother’s confidence or 
willingness to plan for diverse, frequent 
complementary feeding, explaining the lower 
intentions observed. Consistent with our results, 
qualitative studies in low-resource settings report 
that excessive household chores, farm work, and 
poverty frequently limit mothers’ capacity to provide 
recommended meals [21]. In Ethiopia, for example, 
many rural mothers cited lack of time and financial 
constraints as key barriers to preparing nutritious 
complementary foods [21]. Similarly, an analysis of 
suboptimal feeding in South Asia found that poverty 
and food insecurity are primary causes of inadequate 
complementary feeding practices [22].  
Taken together, these observations underscore that 
perceived barriers—whether due to economic 
limitations, cultural misconceptions, or practical 
constraints—can substantially deter mothers from 
intending and executing optimal feeding. 
Interventions should therefore prioritize barrier 
reduction; for instance, improving food affordability 
and availability, offering time-saving food 
preparation strategies, and enlisting family support 
to alleviate the childcare burden. By addressing these 
barriers, programs can empower mothers to act on 
their feeding intentions. 
Beyond perceived barriers, maternal self-efficacy and 
cues to action also emerged as important enablers of 
positive feeding intentions in our SEM model. 
Mothers with higher self-efficacy—i.e., confidence in 
their ability to overcome challenges and feed their 
child well—showed significantly stronger intentions 
to practice optimal complementary feeding. This 
result aligns with health behavior theory and prior 
research. A study in Bali, Indonesia, found that 
mothers with high self-efficacy are far more likely to 
engage in stunting prevention behaviors and meet 
nutritional recommendations for their toddlers [23]. 
Indeed, across diverse LMIC contexts, low maternal 
self-efficacy has been implicated as a cause of 
suboptimal infant feeding, whereas empowering 

mothers with knowledge and skills can improve 
feeding practices [22]. Our findings reinforce that 
building mothers’ confidence—through nutrition 
education, skill-building, and supportive 
counseling—is crucial for motivating intentional 
behavior change. 
Cues to action also played a significant role in 
increasing mothers’ intention. In the HBM 
framework, “cues to action” are triggers or reminders 
that prompt individuals to adopt a healthy behavior. 
In our context, mothers who reported more frequent 
cues (such as reminders from healthcare workers, 
family encouragement, or exposure to stunting 
prevention messages) were more inclined to intend 
optimal feeding. This observation is supported by 
behavior change studies in Indonesia: for example, 
hearing nutrition and stunting information via local 
media (radio or TV) has been noted to serve as an 
effective cue that spurs mothers to improve their 
child feeding practices [17]. A community-based HBM 
intervention in eastern Indonesia similarly reported 
that caregivers with high exposure to cues take more 
preventive actions against stunting (77 out of 80 such 
mothers engaged in prevention efforts) [24].  
These cues to action likely work by keeping child 
nutrition salient and resolving uncertainties—
effectively bridging the gap between knowledge and 
practice.  
Therefore, strengthening cues to action should be 
part of stunting prevention strategies. This could 
include regular community nutrition messaging, 
growth monitoring sessions that actively engage 
mothers, and family or peer support groups, all of 
which can continually nudge mothers toward the 
intended feeding behaviors. Importantly, our results 
suggest that even when underlying knowledge is 
present, timely cues and bolstered self-efficacy are 
critical for translating that knowledge into 
committed intention. 
Nevertheless, there was a discrepancy between 
maternal intention and actual feeding behavior, as 
the intention to practice optimal complementary 
feeding demonstrated only a marginal influence on 
actual feeding practices. In other words, even 
mothers who intended to follow recommended 
feeding guidelines did not always translate that 
intention into consistent action. This finding points to 
the well-known “intention–behavior gap” in public 
health [25]. As noted in recent behavioral research, 
having the intention to perform a health behavior is a 
necessary first step but often not sufficient; many 
individuals with high intentions still fail to carry out 
the behavior due to intervening obstacles or lack of 
support [25].  
In the context of infant feeding, we suggests that 
mothers’ good intentions can be easily derailed by 
day-to-day challenges—such as a sick child, 
competing household demands, or unavailability of 
diverse foods—which may explain the weak direct 
pathway from intention to practice.  
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Other studies have similarly reported that positive 
infant feeding intentions do not guarantee proper 
feeding in practice when mothers face resource 
constraints or strong cultural pressures against 
certain foods [21].  
Bridging this intention–behavior gap will require 
programs not only to foster intention (through 
knowledge and motivation) but also to create 
enabling environments for action. This means 
reducing practical barriers (as discussed above) and 
providing follow-up support. For instance, hands-on 
cooking demonstrations, home visits, or mobile 
health reminders could help mothers translate 
feeding plans into daily routines. Additionally, 
involving other family members (husbands, 
grandparents) may reinforce the mother’s intention 
and help sustain the behavior when her resolve 
falters.  
Our finding of a marginal intention-to-behavior link 
underscores that intention, while important, must be 
bolstered by supportive conditions and skills to yield 
actual behavior change [25]. 
This behavioral gap may have broader implications, 
as our results further suggest that the quality of 
complementary feeding practices is a strong 
predictor of stunting-related risk. Mothers who 
provided more optimal complementary feeding—
likely meaning timely introduction of solids, 
adequate meal frequency, and diverse, nutrient-rich 
diets—had children with markedly lower risk of 
stunting or growth faltering. This finding 
corroborates a large body of evidence across LMICs 
linking poor complementary feeding to chronic 
undernutrition [21, 26].  
Undernutrition and stunting prevalence tend to spike 
in infancy around 6–24 months of age, a period when 
breast milk alone no longer meets nutritional needs, 
and deficiencies emerge if complementary feeding is 
inadequate [21]. A study in Malawi, for example, 
demonstrated that children who received 
appropriate complementary feeding (meeting 
minimum diet diversity and frequency) have 
significantly lower odds of being stunted, even after 
controlling for confounders [26]. In our region of rural 
Indonesia, where stunting rates remain troublingly 
high, suboptimal feeding practices are a recognized 
contributor to this problem [26, 27]. 
Recent meta-analyses have quantified this impact: 
infrequent or insufficient complementary feeding can 
increase a child’s risk of stunting by nearly two-fold 
[28]. Thus, the strong feeding-to-stunting pathway in 
our SEM aligns with both biological plausibility and 
epidemiologic data—inadequate dietary intake in 
early life leads to cumulative growth deficits and 
higher stunting risk. This underscores that improving 
complementary feeding practices is one of the most 
direct leverage points for stunting prevention [29].  
Public health efforts should intensify focus on 
promoting timely, diverse, and frequent feeding for 
infants and toddlers. Culturally tailored nutrition 

counseling and community programs (e.g., cooking 
classes using local foods) can help caregivers provide 
an adequate diet even in resource-poor settings. 
Moreover, policy measures addressing poverty and 
food security will complement behavior change 
efforts, ensuring families have the means to put 
feeding recommendations into practice. Our findings 
give empirical weight to the idea that preventing 
stunting in rural Indonesia will require closing the 
gap between what children should eat and what they 
do eat on a daily basis [26]. 
This study was cross-sectional, which limits causal 
interpretation of the associations. We measured 
predictors (e.g., barriers, self-efficacy) and outcomes 
(feeding practices, stunting risk) at the same time. 
Thus, while the SEM is theoretically grounded, we 
cannot definitively establish temporal order or 
causality. Longitudinal studies would strengthen 
confidence that, for example, higher self-efficacy 
leads to better feeding (and not vice versa).  
The data on maternal psychosocial factors and 
feeding practices relied on self-reported responses, 
which are subject to recall bias and social desirability 
bias. Mothers may have over-reported “optimal” 
feeding behaviors or intentions due to awareness of 
health recommendations. Such biases could 
attenuate or inflate certain relationships in the 
model. Future research could incorporate more 
objective measures of feeding.  
Our assessment of stunting-related risk likely used 
child anthropometric measurements that may have 
been drawn from secondary sources or routine 
health records.  
The accuracy and consistency of these measurements 
(e.g., timing, equipment, technique) could not be fully 
controlled. Any measurement error in child 
height/length could affect the precision of the 
stunting outcome.  
Additionally, we used a derived “stunting risk” 
parameter; if this was a proxy (such as a risk score or 
probability), its construction may carry its own 
assumptions and limitations 
The study was conducted in a specific rural 
Indonesian setting, which may limit generalizability. 
Cultural practices, food availability, and health 
services vary across regions. Our participants also 
had a high rate of certain characteristics (e.g., a 
particular education or socioeconomic profile), 
which might not represent all rural Indonesian 
mothers. Caution is needed when extending 
conclusions to vastly different contexts without 
further validation. To reduce stunting in rural 
settings, interventions should focus on empowering 
mothers through practical nutrition education, 
strengthening self-efficacy, reducing feeding 
barriers, and providing regular cues to action. 
Community health centers can play a key role by 
integrating these strategies into maternal-child 
health services, alongside broader efforts to improve 
food access and family support. 
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Conclusion 
Maternal beliefs and behavioral intentions highly 
influence complementary feeding practices, which in 
turn reduce the risk of stunting in infants.  
 
Acknowledgments: The author would like to express his 
deepest gratitude to all parties who supported this 
research. Special thanks go to the Provincial Health Office 
and the respondents who agreed to participate. Thanks also 
go to colleagues and family members who provided 
motivation and support throughout the research process. 
Ethical Permissions: This research obtained ethical 
approval from the Research Ethics Committee of the Nani 
Hasanuddin Institute of Health Research Ethics Committee 
under number 285/STIKES-NH/KEPL/X/2025.  
Con�licts of Interests: The author declared no conflicts of 
interest. 
Authors' Contribution: Musni M (First Author), 
Methodologist (30%); Heriyana D (Second Author), Main 
Researcher/Statistical Analyst (20%); Irawati I (Third 
Author), Introduction Writer/Assistant Researcher (20%); 
Bujawati E (Fourth Author), Assistant 
Researcher/Discussion Writer (10%); Syam A (Fifth 
Author), Assistant Researcher (10%); Malik M (Sixth 
Author), Assistant Researcher (10%) 
Funding/Support: This research was independently 
funded by the researchers and authors.  
 
References 
1- Global Nutrition Report. Executive summary. Ottawa: 
Global Nutrition Report; 2021. 
2- WHO. Malnutrition [Internet]. Geneva: World Health 
Organization; 2024 [cited 2025, 17 August]. Available from: 
https://www.who.int/news-room/fact-
sheets/detail/malnutrition 
3- Global Nutrition Report. Nutrition for Growth (N4G) 
commitment. Ottawa: Global Nutrition Report; 2015. 
4- Rachmi CN, Agho KE, Li M, Baur LA. Stunting, 
underweight, and overweight in children aged 2.0-4.9 years 
in Indonesia: Prevalence trends and associated risk factors. 
PLoS One. 2016;11(5):e0154756.  
5- Dadras O, Stanikzai MH, Jafari M, Tawfiq E. Early 
childhood development and its associated factors among 
children aged 36-59 months in Afghanistan: Evidence from 
the national survey 2022-2023. BMC Pediatr. 2024;24:734.  
6- Issaka AI, Agho KE, Ezeh OK, Renzaho AM. Population-
attributable risk estimates for factors associated with 
inappropriate complementary feeding practices in The 
Gambia. Public Health Nutr. 2017;20(17):3135-44.  
7- Khani Jeihooni A, Mohammadkhah F, Razmjouie F, 
Harsini PA, Sedghi Jahromi F. Effect of educational 
intervention based on health belief model on mothers 
monitoring growth of 6-12 months child with growth 
disorders. BMC Pediatr. 2022;22(1):561. 
8- Jones AD, Ickes SB, Smith LE, Mbuya MNN, Chasekwa B, 
Heidkamp RA, et al. World Health Organization infant and 
young child feeding indicators and their associations with 
child anthropometry: A synthesis of recent findings. Matern 
Child Nutr. 2014;10(1):1-17. 
9- Nurokhmah S, Middleton L, Hendarto A. Prevalence and 
predictors of complementary feeding practices among 
children aged 6-23 months in Indonesia. J Prev Med Public 
Health. 2022;55(6):549-58.  
10- Christian AK, Afful-Dadzie E, Marquis GS. Infant and 
young child feeding practices are associated with childhood 

anaemia and stunting in sub-Saharan Africa. BMC Nutr. 
2023;9(1):9. 
11- Srivastava A, Mahmood SE, Srivastava P, Shati AA, Riaz 
F. Breastfeeding knowledge, practices, and their 
determinants among recently delivered mothers: A cross-
sectional study. J Fam Med Prim Care. 2024;13(10):4181-7.  
12- Hall C, Bennett C, Crookston B, Dearden K, Hasan M, 
Linehan M, et al. Maternal knowledge of stunting in rural 
Indonesia. Int J Child Health Nutr. 2018;7(4):139-45.  
13- Wardani N, Harumi AM, Kasiati K, Windi YK, Husni E, 
Cahyani TIP. Mothers’ perceived susceptibility and severity 
of maternal behavior in stunting prevention. Open Access 
Maced J Med Sci. 2022;10:1369-73.  
14- Bahorski JS, Childs GD, Loan LA, Azuero A, Morrison SA, 
Chandler-Laney PC, et al. Self-efficacy, infant feeding 
practices, and infant weight gain: An integrative review. J 
Child Health Care. 2019;23(2):286-310.  
15- Apriyanti Latifah K, Puspitawati H. Determinants of the 
quality of care for stunted children: The role of gender 
roles, posyandu check-ups, and household characteristics. J 
Child Fam Consum Stud. 2025;4(1):24-39.  
16- Maternal, Parental and Infant Nutrition and Nurture. 
Nutrition and nurture in infancy and childhood: Bio-
cultural perspectives. Matern Child Nutr. 
2025;21(S2):e70095.  
17- Soviyati E, Sulaeman ES, Sugihardjo I, Wiboworini B. 
Effect of applying the health promotion model in stunting 
prevention and behavior control in Indonesia. J Educ Health 
Promot. 2023;12:227.  
18- Xiong Y, Hu X, Cao J, Shang L, Niu B. A predictive model 
for stunting among children under the age of three. Front 
Pediatr. 2024;12:1441714. 
19- Gemede HF, Ayele K, Demisew M. Maternal knowledge 
and practices on complementary feeding and associated 
factors in Sedal district, western Ethiopia. Food Sci Nutr. 
2025;13(5):e70286. 
20- Goudet SM, Bogin BA, Madise NJ, Griffiths PL. 
Nutritional interventions for preventing stunting in 
children (birth to 59 months) living in urban slums in low- 
and middle-income countries (LMIC). Cochrane Database 
Syst Rev. 2019;6(6):CD011695.  
21- Birhanu S, Alene GD, Demilew YM. Appropriate 
complementary feeding practices and associated factors 
among mothers with infants aged 6-8 months in West 
Gojjam Zone, Northwest Ethiopia: A mixed methods study. 
PLoS One. 2025;20:e0334740. 
22- Gizaw AT, Sopory P, Sudhakar M. Determinants of 
knowledge, attitude and self-efficacy towards 
complementary feeding among rural mothers: Baseline 
data of a cluster-randomized control trial in South West 
Ethiopia. PLoS One. 2023;18(11):e0293267.  
23- Mahendra IBMP, Rahayu S, Somoyani NK. Maternal self-
efficacy in stunting prevention among toddlers: A study in 
the Denpasar primary health care area (study in the 
Denpasar primary health care work area). JURNAL RISET 
KESEHATAN. 2025;14(1):77-84.  
24- Digiferen Poy GE, Lerik MDC, Roga AU, Nayoan C, Marni 
M. Health belief model-based intervention for stunting 
prevention among toddlers in the Sikumana health centre 
area Kupang City. JURNAL PANGAN GIZI DAN KESEHATAN. 
2025;14(1):8-20.  
25- Bagherzadeh B, Sharma M, Hashemiparast M, 
Allahverdipour H. Predictability of perceptual factors of the 
intention-behaviour gap among young adults: A protocol 
for an explanatory mixed-methods study. BMJ Open. 
2025;15(12):e101687.  



203                                                                                                                                                                                                         Musni et al. 

Health Education and Health Promotion                                                                                                  Spring 2026, Volume 14, Issue 2 

26- Twabi HS, Manda SOM, Small DS. Evaluating the effect 
of appropriate complementary feeding practices on child 
growth in Malawi using cross-sectional data: An application 
of propensity score matching. Front Nutr. 2021;8:714232. 
27- 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;22(1):727.  

28- Babys IY, Dewi YLR, Rahardjo SS. Meta-analysis the 
effect of complementary feeding practice on stunting in 
children aged 6-59 months. J Matern Child Health. 
2022;7(4):465-78.  
29- Soesanti I, Saptandari P, Adiningsih S, Qomaruddin MB. 
The practice of complementary feeding among stunted 
children under the age of two. Infect Dis Rep. 
2020;12(S1):8723.  

 
 
 
 
 
 
 


	3649-HEHP-Ds-Musni(2605-1008)-InDe_01
	3649-HEHP-Ds-Musni(2605-1008)-Body-Final



