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Introduction: Stunting remains a persistent public health challenge in Indonesia, with significant implications for children’s long-
term health and national development.The PRECEDE-PROCEED Model (PPM) offers a comprehensive framework for designing
effective health education interventions, yet its application in community-based stunting prevention in Indonesia remains
underexplored.

Purpose: The purpose of this study was to identify and launch an increase in maternal knowledge before and after providing a health
promotion intervention on stunting prevention.

Patients and methods: The research method used was a pre-experimental study that used a one-group pre-test and post-test design
involving 52 mothers of children under five years in Cimahi, West Java. A 20-item validated questionnaire was administered before
and after a structured 90-minute health education session based on the PPM framework. Educational content focused on nutrition,
hygiene, immunization, and child stimulation.

Results: Data were analyzed using the Wilcoxon Signed-Rank Test due to non-normal score distribution. Research results show
participants’ mean knowledge score increased significantly from 18.67 (SD = 1.79) to 19.69 (SD = 0.96) post-intervention (p =
0.00006). Most participants (73%) achieved a perfect score after the session, indicating a positive effect of the intervention. Reduced
score variability suggests enhanced and more uniform knowledge dissemination.

Conclusion: A health promotion intervention using the PRECEDE-PROCEED Model effectively improved maternal knowledge of
stunting prevention. The participatory and contextualized approach demonstrated strong potential for replication in community health
settings across Indonesia. Further studies should explore long-term behavioral outcomes and scalability.

Research limitations: Pre-experimental research design without a control group, so no comparison group that does not receive the
intervention. The sample size is relatively small and limited to one location. Outcome measurement is only on short-term maternal
knowledge. Focus only on maternal knowledge without measuring other aspects related to stunting prevention.
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Introduction

Stunting, a form of chronic malnutrition, remains one of the most pressing public health issues globally and is
particularly prevalent in low- and middle-income countries. Characterized by impaired linear growth and cognitive
development due to prolonged nutrient deficiencies and repeated infections, stunting not only limits the potential of
individual children but also impedes national development by reducing future human capital. According to the World

Journal of Multidisciplinary Healthcare 2025:18 8249-8256 8249
Received: 19 May 2025 © 2025 Andriyani et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
AT terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v4.0) License (http:/creativecommons.org/licenses/by-nc/4.0/). By accessing

Accepted: 16 December 2025
Published: 26 December 2025

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://orcid.org/0000-0001-7105-1188
http://orcid.org/0000-0002-2250-8089
http://orcid.org/0000-0001-6960-3692
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com

Andriyani et al

Health Organization, over 149 million children under five years of age are stunted worldwide. Indonesia, as one of the
countries with a high burden of stunting, continues to struggle with prevalence rates exceeding 20% in several provinces,
despite the implementation of various national intervention strategies."

The 1000 first day of ife is the most critical period in a child’s growth and development. In Indonesia, the greatest
growth disorders occur during this period. The total of 48.9% of pregnant women suffer from anemia, and some others
experience Chronic Energy Deficiency (CED). This causes the prevalence of babies with Low Birth Weight (LBW),
which is one of the main causes of stunting, to remain high, at around 6.2%. Inappropriate breastfeeding, food, and
parenting patterns during the 0—23 month period disrupt child growth and development. The 2013 Basic Health Research
(Riskesdas) noted that decreased child growth and development is a result of poor infant and child eating habits. This
causes an increase in the prevalence of stunting from 29% (0—6 months), to 39% (6—11 months), and to 42% (ages 24-35
months). However, stunting is also influenced by maternal nutrition in the previous period, especially in the pre-
conception period, namely women of childbearing age and adolescent girls.?

Based on the 2018 Basic Health Research (Riskesdas), two provinces had a stunting prevalence above 40%, which is
considered very high; 18 provinces had a stunting prevalence between 30—40%, which is considered high. Only Jakarta
Province had a stunting prevalence below 20%, which is considered moderate and low. In addition to stunting, the
prevalence of wasting in several provinces is also very high, namely above 10%. This indicates a large number of cases
of acute malnutrition, with a very high risk of death, which is 10 times greater than that of normal children.’?

Efforts to reduce stunting in Indonesia have primarily focused on biomedical and service delivery approaches.
However, growing evidence suggests that without addressing the behavioral and psychosocial determinants of child
nutrition, particularly maternal knowledge, attitudes, and practices, interventions may have limited long-term impact.*
Mothers play a central role in early childhood care, yet their knowledge about proper feeding, hygiene, health service
utilization, and child stimulation often remains inadequate. Considering the role of mothers as one of the key factors in
efforts to overcome stunting, the involvement of health workers and family support is very necessary to empower
mothers in strengthening aspects of knowledge and skills in self-care to prepare for pregnancy and child development.’

Health promotion strategies that target these behavioral determinants are urgently needed. One such approach is the
PRECEDE-PROCEED Model (PPM), a planning framework that guides the systematic development, implementation,
and evaluation of health promotion interventions by addressing predisposing, enabling, and reinforcing factors. While
PPM has been successfully applied in various health contexts globally, including physical activity, chronic disease
prevention, and reproductive health, its application in community-based stunting prevention remains limited in
Indonesia.®

The PRECEDE-PROCEED model is a comprehensive framework used for planning, implementing, and evaluating
health promotion and disease prevention programs. Developed by Lawrence Green and Marshall Kreuter, it is designed
to address complex health issues by considering a wide range of factors, including epidemiological, environmental,
behavioral, and social determinants. The model is divided into two main components: PRECEDE (Predisposing,
Reinforcing, and Enabling Constructs in Educational Diagnosis and Evaluation) and PROCEED (Policy, Regulatory,
and Organizational Constructs in Educational and Environmental Development). This model is particularly effective in
creating structured and evidence-based interventions that are adaptable to various health contexts.

PRECEDE phase (predisposing, enabling, and reinforcing factors): This Phase also examines the predisposing factors
(knowledge, attitudes, beliefs), enabling factors (resources, skills), and reinforcing factors (feedback, reward) that
influence health behaviors. These factors are essential for understanding the root causes of health issues and designing
effective interventions.” PROCEED Phase: Implementation and evaluation: The PROCEED phase implementation of the
health program and its evaluation. It involves setting policy and organizational objectives, developing strategies for
intervention, and assessing the program’s impact on health outcomes.® Policy and environmental development. This
phase also includes the development of policies and environmental changes that support the health program’s goals. It
ensures that the interventions are sustainable and can be integrated into existing health systems.

This study seeks to address this gap by implementing a structured health promotion intervention based on the
PRECEDE-PROCEED Model to enhance maternal knowledge of stunting prevention. Unlike previous studies, this
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intervention was designed using a participatory approach and tailored to local cultural and contextual factors, thereby
offering practical insights into the model’s adaptability and effectiveness in real-world community settings.’

The primary objective of this study was to evaluate the impact of the PPM-based intervention on maternal knowledge
regarding stunting prevention. The novelty of this research lies in its integration of a widely accepted theoretical
framework (PPM) into a culturally contextualized stunting education strategy, contributing new evidence to the growing
literature on theory-driven maternal and child health promotion programs in Southeast Asia.’

Community-based contextual barriers include widespread socioeconomic disparities, with low-income groups experi-
encing significantly higher stunting rates than high-income groups. Furthermore, maternal knowledge about proper
nutrition, hygiene, and utilization of health services is often inadequate, while support from families and health workers
for maternal empowerment is crucial. The Indonesian government has implemented various programs such as free
nutritious meals for pregnant women and toddlers, micronutrient supplementation, exclusive breastfeeding, and prenatal
interventions. However, significant challenges remain in sociocultural integration, parenting styles, and behavioral
approaches. Therefore, systematic and contextual health promotion models such as PRECEDE-PROCEED are urgently
needed to increase the effectiveness of interventions in the community. The novelty of this study is the integration of the
PRECEDE-PROCEED Model into a culturally contextualized intervention implemented with active community invol-
vement, focusing on increasing maternal knowledge within a complex socioeconomic framework related to stunting

prevention.

Materials and Methods
Study Design and Participants

This study employed a pre-experimental, one-group pre-test and post-test design. The study was conducted in a densely
populated urban neighborhood in Cimahi, West Java, Indonesia, between July and September 2024. A total of 52 mothers
with children under five years of age were recruited using purposive sampling. Eligibility criteria included: being the
primary caregiver, having the ability to understand Indonesian, and providing informed consent to participate in the study.
To determine the sample size, this study used G-Power Analysis ¢-test of Cohen’s medium effect size (a; 0.05, r: 0.9) and the
result is 22. The estimation of margin of error is 10% thus the estimation sample size is 32. Based on sample of 52, power
analysis is 0.99 indicates that the study has a 99% chance of detecting a true difference if it exists, given the specified
parameters.

This study was reviewed and approved by the Institutional Review Board (IRB) of Faculty of Health Sciences and
Technology (FITKES) at Jenderal Achmad Yani Cimahi University and all procedures were conducted in accordance
with the ethical principles outlined in the Declaration of Helsinki.This research has obtained ethical approval from the
IRB of Research Ethics Commission of the Faculty of Health Sciences and Technology (FITKES) at Jenderal Achmad
Yani Cimahi University, with the reference number 035/KEPK/FITKes-Unjani/V/2024.

Instrument Development

A structured questionnaire was developed to assess maternal knowledge regarding stunting prevention. The instrument
consisted of 20 items covering four domains: (1) definition and causes of stunting; (2) nutrition and exclusive
breastfeeding; (3) hygiene, sanitation, and healthcare; and (4) early childhood stimulation. Each item was answered
with either “Yes” or “No,” with correct answers scored as 1 and incorrect answers as 0. The total score ranged from 0 to
20. Content validity was ensured through expert review by public health and pediatric nursing lecturers. A pilot test
involving 15 respondents showed good internal consistency (Cronbach’s alpha = 0.82).

Intervention Procedure
The health promotion intervention was developed using the PRECEDE-PROCEED framework. The educational content
was based on national guidelines for stunting prevention and adapted to the local context through focus group discussions

with community health workers and midwives. The 90-minute intervention included interactive lectures, visual materials,

Journal of Multidisciplinary Healthcare 2025:18 hetps: 8251



Andriyani et al

and group discussions. Key messages emphasized the importance of maternal nutrition, exclusive breastfeeding, hygiene
practices, immunization, growth monitoring, and early stimulation.

The delivery was facilitated by trained health educators and nursing lecturers. During the session, participants
received printed educational leaflets and were encouraged to ask questions and share experiences. Follow-up reinforce-
ment was provided by local health cadres via home visits and WhatsApp messages.

Data Collection and Analysis

Data were collected at two time points: immediately before (pre-test) and after (post-test) the intervention. Data analysis
is descriptive statistics used to summarize participant characteristics and knowledge scores. The Shapiro—Wilk test was
used to assess normality. Due to the non-normal distribution of data, the Wilcoxon Signed-Rank Test was applied to
assess the significance of changes in knowledge scores before and after the intervention. Statistical significance was
determined at p < 0.05.

Results

A total of 52 mothers completed both the pre-test and post-test. The effect size from G-Power 3.1.9.7 on t-test is 0.8
indicate large effect. Participants’ ages ranged from 21 to 45 years, with most having a secondary education background
and being housewives. Before the intervention, the mean knowledge score was 18.67 (SD = 1.79), indicating a moderate
to high baseline understanding of stunting prevention. Following the intervention, the mean score increased significantly
to 19.69 (SD = 0.96).

The Shapiro—Wilk test confirmed that the distribution of both pre-and post-test scores was not normal (p < 0.001).
Therefore, the Wilcoxon Signed-Rank Test was conducted. Results showed a statistically significant increase in knowl-
edge scores post-intervention (W = 19.5, p = 0.00*). The majority of participants (73%) achieved a perfect score of 20 on
the post-test.

Analysis using a bar chart (Figure 1) illustrated a notable shift in the central tendency and distribution of scores, with
post-test results showing both higher mean and median values, as well as reduced variability. These outcomes reflect
a consistent improvement in participant knowledge across the sample, further supported by the descriptive statistics
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Figure | The comparison of pre-test and post-test of PRECEDE-PROCEED model-based.

8252 e Journal of Multidisciplinary Healthcare 2025:18



Andriyani et al

Table | Descriptive Statistics of Pre-
Test and Post-Test Scores

Statistic Pre-Test | Post-Test
Count 52 52
Mean 18.58 19.69
Std. Deviation 1.24 0.6l
Min—Max 16-20 18-20
Median 19 20

presented in Table 1. These findings suggest not only an improvement in knowledge but also a homogenization of
understanding following the educational session. Descriptive statistics are summarized in Table 1 and clearly illustrate
the improvement in central tendency and variability of scores following the intervention.

Discussion

The findings of this study demonstrate that a health promotion intervention based on the PRECEDE-PROCEED Model
can significantly improve maternal knowledge regarding stunting prevention. The intervention’s structured and partici-
patory nature and reinforcement through community health cadres contributed to its success. The PRECEDE-PROCEED
framework provided a systematic approach to identify and address behavioral and environmental factors affecting child
growth. The integration of enabling and reinforcing components, such as health service access and peer support, helped
translate knowledge into practice. The high post-test scores and reduced score variability indicate not only knowledge
acquisition but also equitable dissemination of information across different demographic backgrounds.

This aligns with previous studies that highlight the effectiveness of the PRECEDE-PROCEED model in diverse
health promotion contexts. Demonstrated how a community-based participatory approach using PPM successfully
promoted physical activity among older adults. Their adaptation of the model underscored the value of tailoring
interventions to local needs through active community involvement.'® Similarly, a meta-analysis confirmed that programs
grounded in PPM significantly outperformed non-theory-based interventions across multiple health domains, including
maternal and child health. The PRECEDE-PROCEED model has been effectively used to guide health promotion
strategies, particularly in improving knowledge about stunting prevention. Studies have shown that interventions using
this model significantly enhance maternal knowledge, which is a critical factor in preventing stunting.” Also emphasize
that PPM’s strength lies in its flexibility and comprehensive nature, enabling it to be adapted across varying cultural and
programmatic contexts."'

In the Indonesian context, a similar PPM-based intervention targeting stunting prevention and reported improvements
in maternal behavior and community awareness reinforces the findings of the current study® Emphasized that educational
approaches rooted in behavioral theories, such as PPM, are more sustainable and impactful in addressing stunting.'?
Other studies also demonstrated that the use of culture-based education packages, audiovisual media, and tailored health
talks significantly enhanced community engagement and knowledge retention in stunting prevention programs’'*'*
Taken together, these findings provide robust support for the adoption of the PRECEDE-PROCEED Model in stunting-
related interventions. They also highlight the importance of localizing content, involving community actors, and selecting
delivery methods that resonate with target populations.

This study has several limitations. First, the absence of a control group limits the ability to attribute changes in
knowledge solely to the intervention, as no comparison was made to a non-exposed population. Second, the follow-up
was conducted immediately post-intervention, and thus, the sustainability of knowledge gains over time remains
unknown. Third, although maternal knowledge improved, no behavioral or biological outcomes were assessed, such as
actual feeding practices or child growth indicators. Fourth, the data relied on self-reported responses, which are
susceptible to social desirability bias. Lastly, the study was conducted within a single urban community, limiting the
generalizability of findings to rural or culturally diverse populations. Future research should address these limitations by
incorporating randomized controlled designs, long-term follow-up, behavioral observations, and multi-site settings.
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In addition to the primary findings, this study is supported by a growing body of literature applying the PRECEDE-
PROCEED Model across diverse health domains. For example, the model demonstrated’s utility in promoting preventive
behaviors among high-risk populations for diabetes and pre-diabetes.'>'® Similarly, significant lifestyle improvements
among hypertensive patients following a PPM-based intervention.'” Illustrated its effectiveness in designing targeted
health services in Australia,'® while validating its application in improving rural nutritional behaviors."®

The model’s adaptability to sociocultural contexts is further emphasized in studies that applied it to adolescent
menstrual hygiene,?® and that explored determinants of preschool weight management using qualitative analysis.?' Also
employed was PPM to structure chronic disease health management in urban communities. Within the Indonesian
context, recent innovations include the use of digital health tools such as the Stunting Super App.*> Demonstrating the
potential for mobile health integration. Complementarily, early childhood nutrition education programs,” and audio-
visual media interventions targeting pre-marriage couples [11].Have shown promise in raising awareness and knowledge.
In this case, the role of the mother is very important in the process of growth and development of children starting from
the preconception period, prenatal period, to the infant-toddler period. This role is important because failure to grow and
develop can affect the life of the baby in adulthood. In addition, nutritional status is one of the factors of child growth and
development that is influenced by eating habits.” Healthy eating habits are a must for children to be able to grow and
develop, and overcome acute nutritional problems in children.?*

These studies collectively reinforce the flexibility, scalability, and cultural sensitivity of the PRECEDE-PROCEED
Model, validating its broader application for behavior change interventions in stunting prevention and beyond. The
integration of culturally relevant materials and community involvement can further enhance the effectiveness of health
promotion interventions. Despite the positive outcomes, challenges such as resource limitations and varying levels of
baseline knowledge among participants may affect the overall impact of these interventions. Therefore, continuous
evaluation and adaptation of health promotion strategies are necessary to address these challenges and optimize
outcomes.

In this study, the interventions carried out can strengthen the importance of using the PRECEDE-PROCEED Model
as a basic framework that can be adapted to the local cultural and social context by involving health cadres and
communities in a participatory manner and integrating the enabling and strengthening components of this model in
community capacity building efforts that can increase the spread of knowledge evenly and increase public awareness.
Therefore, the application of a systematic and adaptive theoretical approach to the local context can strengthen the
effectiveness of public health programs, especially in complex issues such as stunting that require multisectoral and
sustainable interventions. This study provides important initial evidence for the development of community-based
strategies in Indonesia.

The practical implications for this community-based health program are that the systematic and participatory use of
the PRECEDE-PROCEED Model can significantly improve mothers’ knowledge about stunting prevention. The
structured and participatory approach of the PRECEDE-PROCEED Model facilitates the identification and management
of behavioral factors. Furthermore, this approach involves health cadres as reinforcing factors, engaging local commu-
nities in strengthening information delivery, and encouraging the acceptance and implementation of healthy behaviors.
The program is adapted to the cultural context and local needs, specifically through culture-based education. The
PRECEDE-PROCEED Model supports the fair and equitable dissemination of knowledge within the community, as
evidenced by the high post-test results and low score variability among participants. Overall, the PRECEDE-PROCEED
Model has proven to be an effective and adaptive framework for developing community-based health promotion
programs, particularly in stunting prevention, emphasizing the importance of community engagement and adapting
content to local needs and culture to enhance success and sustainability.

Conclusions

This study provides empirical support for the effectiveness of the PRECEDE-PROCEED Model in designing impactful
health education interventions to prevent stunting. A single-session, community-based intervention significantly
enhanced maternal knowledge across key domains related to child growth and development. Integrating structured
models like PPM into national and local health strategies holds promise for accelerating stunting reduction in Indonesia
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and similar contexts. Further research is warranted to explore the long-term effects of such interventions on behavioral
and health outcomes. Policymakers and public health practitioners are encouraged to incorporate participatory, theory-
driven approaches in maternal and child health programs to ensure sustainable impact. This model’s application in health
promotion interventions has shown promising results in improving maternal knowledge, which is crucial for effective
stunting prevention strategies. Future research should expand intervention beyond mother and compared the the
effectiveness of an intervention that includes fathers and mothers rather an intervention targeting mothers alone. The
limitation in this study based on a single theoretical framework, excluding other valuable interpretations or viewpoints
that might be influence to the study result. Larger sample size also needed to give more rigorous design to strengthen
inference in future studies.

Incorporating theory-based methods into national plans for sustained effectiveness of PPM is essential to expand
wider impacts of stunting prevention. The PPM has proven to be an effective and adaptive framework for developing
community-based health promotion programs, particularly in stunting prevention, emphasizing the importance of
community engagement and adapting content to local needs and culture to enhance success and sustainability.
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