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Abstract

Introduction: Malnutrition remains a significant public health concern, particularly in low- and
middle-income countries where children are disproportionately affected. In Indonesia,
although various nutrition-specific and nutrition-sensitive interventions have been
implemented, stunting, wasting, and growth faltering continue to pose major challenges.
Most nutrition programs emphasize food or nutrient provision, yet the behavioural factors
influencing feeding practices and intervention adherence often receive less attention.
Nutritional education has increasingly been recognized as an important strategy to
complement these interventions. This narrative review aims to examine the current evidence
on the role of nutritional education in improving the effectiveness of nutrition interventions.
Methods: A narrative literature review was conducted by searching PubMed, Scopus, Google
Scholar, and ScienceDirect for English-language publications from 2014 to 2026. The review
included studies that integrated nutritional education with nutrition interventions, such as
food supplementation, complementary feeding, and community-based nutrition programs.
Relevant reports from international organizations were also included to provide broader
context. Results: The available evidence suggests that nutritional education strengthens the
impact of nutrition interventions by improving caregivers' knowledge, infant and young child
feeding practices, dietary diversity, adherence to intervention programs, and health-seeking
behaviors. Overall, interventions that combined nutritional education with nutrition support
showed more favorable improvements in child growth and nutritional outcomes than those
focusing solely on nutrient provision. In addition, educational components contributed to
more sustainable changes in health and nutrition behaviors. Conclusion: Nutritional education
is a valuable complement to nutrition interventions because it addresses the behavioral and
knowledge-related factors that influence nutritional outcomes. Integrating evidence-based
educational approaches into nutrition programs has the potential to improve program
effectiveness and contribute to more sustainable reductions in childhood malnutrition.
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Introduction

Child undernutrition continues to be a major public health challenge worldwide,
particularly in low- and middle-income countries. Although substantial progress has been
made over the past few decades, millions of children still experience poor growth and
inadequate nutritional status during the critical early years of life. According to the
UNICEF/WHO/World Bank Joint Child Malnutrition Estimates, an estimated 148 million
children under five years of age were stunted and 45 million suffered from wasting in 2024,
highlighting that child undernutrition remains a persistent global concern.! Despite
international commitments to achieve the Sustainable Development Goals (SDGs), progress
toward reducing child malnutrition has been slower than expected in many countries.

Child undernutrition is commonly reflected by stunting, wasting, underweight, and
growth faltering, each representing different forms of nutritional deficiency and growth
impairment. These conditions often result from inadequate dietary intake, recurrent
infections, poor feeding practices, and limited access to health and sanitation services. The
first 1,000 days of life (from conception until two years of age) are widely recognized as the
most critical period for physical growth and brain development. Nutritional deficits during this
window can have long-lasting consequences that are difficult to reverse later in life.?

The impact of undernutrition extends far beyond childhood. Children who experience
chronic nutritional deficiencies are more likely to have impaired cognitive development,
reduced learning capacity, poorer academic performance, and weakened immune function,
making them more susceptible to infectious diseases. These adverse effects often continue
into adulthood, leading to lower educational attainment, reduced work productivity, and
diminished economic potential. Consequently, child undernutrition not only affects individual
health but also places a considerable social and economic burden on families and countries.?3

To address this challenge, various nutrition interventions have been implemented
worldwide. Common approaches include supplementary feeding programs, school feeding

initiatives, fortified complementary foods, micronutrient supplementation, and food
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assistance programs aimed at improving children's dietary intake and nutritional status. These
interventions have played an important role in increasing access to essential nutrients and
reducing the risk of nutritional deficiencies, particularly among vulnerable populations.?

However, providing food alone is often insufficient to achieve optimal improvements in
child growth. While many feeding programs successfully increase nutrient intake, their effects
on anthropometric outcomes are frequently modest and inconsistent. One possible
explanation is that children's nutritional status is influenced not only by food availability but
also by how food is selected, prepared, and fed. Caregivers may lack adequate knowledge
regarding age-appropriate feeding, meal frequency, dietary diversity, food hygiene, or the
proper use of supplementary foods. In some settings, supplementary foods intended for
children may also be shared among other household members or not consumed as
recommended, thereby reducing the effectiveness of nutrition interventions.*

Growing evidence suggests that combining nutrition education with feeding
interventions can help address these challenges. Nutrition education equips caregivers with
practical knowledge and skills that encourage appropriate feeding practices, improve dietary
diversity, strengthen adherence to nutrition recommendations, and promote healthier child-
care behaviours. By addressing both nutritional intake and caregiver behaviour, integrated
interventions are more likely to produce sustainable improvements in child nutritional
outcomes than feeding interventions alone.”

Therefore, this narrative review aims to summarize current evidence on the role of
nutrition education as a beneficial complement to child nutrition interventions. Specifically,
this review discusses the limitations of feeding programs implemented without behavioural
support, examines evidence comparing feeding-only and combined feeding-plus-education
approaches, explores the mechanisms underlying their synergistic effects, and highlights their

implications for strengthening child nutrition programs.

Methods
This narrative review was conducted through a comprehensive literature search across
three major scholarly databases: PubMed, Scopus, and Google Scholar. The search covered

studies published between 2008 and 2025, reflecting more than a decade of scientific
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advancement in nutrition education from a nutritional intervention point of view. This range
search is to capture broader scientific development in nutrition education and its integration
into nutrition interventions, allowing the review to encompass both established evidence and
more recent advances in intervention approaches, behavioural strategies, and
implementation.

The primary search terms included: nutritional education; nutrition intervention;
stunting; wasting; growth faltering; behavior change. Titles, abstracts, and full-text articles
were screened independently for relevance. A total of 21 journals and narrative
reviews focusing on nutrition education from nutritional intervention and children nutritional
status. These studies were synthesized narratively in the Results and Discussion sections,

emphasizing insights, intervention relevance, and consistency of findings across contexts.

Result and Discussions
Child Feeding Programs for Preventing Child Undernutrition

Child feeding programs are among the most widely implemented nutrition-specific
interventions to prevent and manage child undernutrition. These programs aim to improve
dietary intake by increasing access to energy, protein, and essential micronutrients during
critical periods of growth and development. They are particularly important for children living
in low- and middle-income countries, where food insecurity, poor dietary quality, and
recurrent infections remain major contributors to malnutrition. Depending on the target
population and program objectives, feeding interventions may be delivered through health
facilities, schools, community-based platforms, or humanitarian assistance programs.
Although the design and implementation vary across settings, most interventions share the
common goal of improving children's nutritional status by addressing inadequate nutrient

intake®7 .

Supplementary Feeding Programs
Supplementary feeding programs are intended to provide additional nutrients to
children who are at risk of undernutrition or experiencing moderate acute malnutrition. Unlike

therapeutic feeding, which is designed for children with severe acute malnutrition,
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supplementary feeding aims to prevent further nutritional deterioration while supporting
normal growth and development.

Several types of supplementary foods have been widely adopted. Ready-to-consume
supplementary foods are energy-dense, lipid-based products enriched with essential vitamins
and minerals that require no cooking or refrigeration, making them particularly suitable for
emergency settings and community-based nutrition programs. Another common approach is
the use of fortified blended foods, such as corn-soy blend or wheat-soy blend, which provide
additional protein and micronutrients when prepared as porridges or other omplementary
meals. In many countries, locally produced supplementary foods are also promoted to
improve sustainability and cultural acceptability. These products are typically developed using
locally available ingredients, including cereals, legumes, eggs, fish, or dairy products, while
maintaining adequate nutritional quality, for instance, iron intake adequacy.®®

Evidence indicates that supplementary feeding programs improve dietary intake and
can reduce the prevalence of moderate acute malnutrition, particularly when implemented
among food-insecure populations. However, improvements in linear growth are generally
modest and tend to vary according to intervention duration, baseline nutritional status, and

program adherence.”?

School Feeding Programs

School feeding programs represent one of the largest social protection and nutrition
interventions worldwide. These programs provide meals or snacks to school-aged children
with the primary objectives of improving nutritional status, enhancing school attendance,
increasing classroom participation, and supporting learning outcomes.’

Beyond reducing short-term hunger during school hours, school meals contribute to
daily energy and micronutrient intake, particularly among children from economically
disadvantaged households. Many countries have incorporated fortified foods, milk, eggs, or
locally sourced fresh foods into school menus to improve dietary quality while simultaneously
supporting local agriculture.”

Numerous studies have shown that school feeding programs improve school

enrollment, attendance, and concentration during classroom activities. Some evidence also
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suggests positive effects on body weight and micronutrient status among children with
inadequate dietary intake. Nevertheless, improvements in height gain are less consistently
observed because linear growth is influenced by nutritional exposures accumulated during the
first two years of life, well before most children enter school. In addition, the nutritional
impact of school feeding depends on meal quality, program coverage, implementation fidelity,
and the home food environment. Despite these limitations, school feeding remains an
important platform for delivering broader health and nutrition interventions, including

nutrition education, deworming, and micronutrient supplementation.”*°

Complementary Feeding Programs

Appropriate complementary feeding is essential once breast milk alone is no longer
sufficient to meet the nutritional requirements of infants, generally beginning at six months
of age. Complementary feeding programs seek to improve both the quality and quantity of
foods offered during this critical developmental period.?

Several strategies have been implemented worldwide. Fortified complementary foods
are commonly used to increase dietary intake of protein, iron, zinc, vitamin A, and other
essential nutrients. Another widely adopted strategy is home fortification using micronutrient
powders, which contain vitamins and minerals such as iron and zinc, allowing caregivers to
enrich home-prepared foods while maintaining familiar feeding practices.>1:12

Systematic reviews suggest that these interventions improve micronutrient intake and
reduce the prevalence of iron deficiency and anemia. However, their effects on growth
indicators, particularly stunting, remain variable. Factors such as dietary diversity, feeding
frequency, recurrent infections, caregiver practices, and household food security continue to

influence overall nutritional outcomes beyond the provision of fortified foods alone.%!?

Community-Based Nutrition Programs

Many countries develop community-based nutrition programs to improve access to
nutrition services while encouraging active participation by caregivers and local communities.
These programs often combine food supplementation with growth monitoring, nutrition

counseling, health services, and behavior change communication.
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In Indonesia, the Pemberian Makanan Tambahan (PMT) program provides
supplementary foods to pregnant women and children identified as nutritionally vulnerable
through integrated community health services (Posyandu). Similar child nutrition programs
have been implemented in several countries by combining growth monitoring, immunization,
breastfeeding promotion, and complementary feeding counseling within primary healthcare
systems. In settings affected by poverty or humanitarian crises, food voucher or cash transfer
programs have also been introduced to improve household food access while allowing families
greater flexibility in purchasing nutritious foods.

Community-based approaches offer several advantages because they strengthen local
participation, improve program accessibility, and can be integrated with existing maternal and
child health services. Nevertheless, their effectiveness often depends on adequate program
coverage, continuous funding, trained community health workers, and sustained caregiver
engagement.

Overall, community nutrition programs recognize that improving child nutrition requires
more than food provision alone and increasingly emphasize the importance of combining
nutrition services with community empowerment and health promotion activities.

Collectively, supplementary feeding, school feeding, complementary feeding, and
community-based nutrition programs have made important contributions to improving
children's dietary intake and reducing nutritional deficiencies worldwide. These interventions
consistently increase energy and micronutrient consumption and may improve selected
nutritional outcomes, particularly among vulnerable populations. However, improvements in
child growth—especially linear growth and stunting reduction—have been less consistent
across studies. This suggests that adequate food provision, while essential, is only one
component of successful nutrition interventions. Children's nutritional status is also strongly
influenced by caregiver knowledge, feeding behaviors, household practices, environmental
conditions, and healthcare access. These considerations have led researchers and
policymakers to recognize the need for complementary strategies, particularly nutrition

education, to maximize the effectiveness of feeding interventions.
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Nutrition Education as a Behavioural Intervention

Nutrition education has increasingly been recognized as an essential component of child
nutrition programs because adequate food availability alone does not guarantee optimal
nutritional outcomes. According to the World Health Organization (WHO), nutrition education
encompasses a range of educational strategies designed to facilitate the voluntary adoption
of healthy dietary behaviours and nutrition-related practices that contribute to improved
health and well-being.'! Unlike food supplementation, which primarily addresses nutrient
intake, nutrition education focuses on changing knowledge, attitudes, and behaviours that
influence how food is selected, prepared, and consumed within the household.

The concept of nutrition education is grounded in the understanding that caregivers play
a central role in determining children's dietary intake and feeding environment. Decisions
regarding breastfeeding, complementary feeding, meal frequency, portion size, dietary
diversity, food hygiene, and healthcare-seeking behaviours are largely influenced by
caregivers' knowledge and perceptions. Therefore, improving caregiver nutrition literacy is
considered a key strategy for achieving sustainable improvements in child nutritional
status.>!3

One of the primary objectives of nutrition education is to strengthen caregivers'
understanding of age-appropriate infant and young child feeding practices. Educational
interventions commonly emphasize the importance of exclusive breastfeeding during the first
six months of life, timely introduction of complementary foods, adequate meal frequency,
dietary diversity, responsive feeding, and appropriate portion sizes according to a child's age
and developmental stage. In addition to feeding practices, nutrition education also promotes
healthier food choices by encouraging the use of locally available, nutrient-dense foods that
are affordable, culturally acceptable, and nutritionally adequate.%13

Another important objective is to improve food hygiene and household practices that
influence nutritional outcomes. Caregivers are often educated on safe food preparation,
handwashing, clean water use, and proper food storage to reduce the risk of foodborne

illnesses and recurrent infections, both of which can impair nutrient absorption and contribute
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to growth faltering. Consequently, nutrition education addresses not only dietary intake but
also the broader behavioural and environmental factors that influence child growth.!!

Although mothers have traditionally been the primary target of nutrition education,
recent evidence highlights the importance of involving a wider range of caregivers. Fathers
increasingly participate in household decision-making related to food purchasing and
childcare, while grandparents and other family members often contribute to daily feeding
practices, particularly in multigenerational households. Teachers and school personnel also
play an important role in reinforcing healthy eating habits among school-aged children. In
community settings, community health workers serve as trusted sources of nutrition
information and provide continuous support for caregivers through routine growth
monitoring and counselling. Expanding nutrition education to multiple stakeholders helps
create a supportive environment in which healthy feeding behaviours can be consistently
practiced.>*3

Nutrition education can be delivered through various approaches depending on local
resources, cultural context, and healthcare infrastructure. Individual counselling remains one
of the most common methods and allows healthcare providers to tailor recommendations
according to the child's nutritional status and family circumstances. Group education sessions
encourage peer learning and discussion among caregivers, while cooking demonstrations
provide practical experience in preparing balanced, nutrient-rich meals using locally available
ingredients. Home visits offer opportunities to identify household-specific challenges and
provide personalized guidance within the family's living environment. Printed educational
materials, including booklets, posters, and flipcharts, continue to complement face-to-face
education, particularly in primary healthcare settings.>*3

With the rapid expansion of digital technology, mobile health (mHealth) interventions
have emerged as promising tools for delivering nutrition education. Mobile applications, text
messaging services, and online educational platforms can improve access to nutrition
information, reinforce key messages, and support caregiver adherence to recommended

feeding practices. Although evidence regarding their long-term effectiveness is still evolving,
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digital platforms offer opportunities to extend the reach of nutrition education, particularly in
areas where access to healthcare professionals is limited.”

In Indonesia, Posyandu remains one of the most important community platforms for
delivering nutrition education. Through monthly growth monitoring sessions, caregivers
receive counseling on breastfeeding, complementary feeding, child growth, dietary diversity,
and hygiene practices from trained community health volunteers (kader Posyandu) and
healthcare professionals. Because Posyandu is deeply integrated into primary healthcare
services, it provides a practical and sustainable mechanism for combining nutrition education
with routine child health monitoring and nutrition interventions.

Overall, nutrition education should be viewed as more than the simple transfer of
information. Effective educational interventions seek to facilitate lasting behavior change by
equipping caregivers with the knowledge, practical skills, and confidence needed to make
appropriate feeding decisions in their everyday lives. As such, nutrition education represents
a behavioural intervention that complements food-based programs by improving how
available foods are utilized within the household, thereby increasing the potential

effectiveness and sustainability of child nutrition interventions.>*3

Feeding Programs Alone May Not Be Sufficient

Food supplementation has long been recognized as a cornerstone of child nutrition
interventions because it directly addresses inadequate dietary intake and nutrient
deficiencies. Nevertheless, improvements in child growth following feeding programs have
often been smaller than anticipated, particularly for linear growth and stunting reduction.
Although providing nutrient-rich foods is essential, child nutritional status is influenced by a
complex interaction of biological, behavioral, environmental, and socioeconomic factors. As a
result, increasing food availability alone does not necessarily translate into improved
nutritional outcomes if children do not receive or utilize those foods appropriately. This
recognition has shifted attention toward the broader determinants of child nutrition that

extend beyond food provision itself.”
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Poor feeding practices

One of the most common reasons why feeding programs fail to achieve optimal
outcomes is the persistence of inappropriate infant and young child feeding practices. Even
when supplementary foods are available, caregivers may provide meals too infrequently, offer
portions that do not meet children's nutritional requirements, or introduce complementary
foods either too early or too late. These practices reduce total energy and nutrient intake
during a period of rapid growth and may contribute to continued growth faltering despite
participation in feeding programs.!

In many settings, caregivers also experience difficulties in applying recommended
feeding guidelines within their daily routines. For example, complementary foods may lack
dietary diversity, contain insufficient protein or micronutrients, or be offered in quantities that
are inadequate for the child's age. Responsive feeding practices such as encouraging children
to eat patiently, recognizing hunger and satiety cues, and providing meals in a supportive
environment are also frequently overlooked. Consequently, the nutritional benefits of food

supplementation may not be fully realized if feeding behaviors remain unchanged.!?

Poor adherence to supplementary feeding

The effectiveness of feeding interventions also depends on consistent utilization of the
provided foods. However, adherence is often suboptimal because of factors such as poor
palatability, limited caregiver understanding of the program, misconceptions regarding
supplement use, irregular attendance at food distribution sessions, or competing household
priorities. In some cases, supplements are consumed inconsistently, stored for prolonged
periods, or discontinued once the child's condition appears to improve.3>

Program adherence is further influenced by caregivers' motivation and perception of
the intervention. Without adequate counseling and continuous support, families may not
appreciate the importance of consuming supplementary foods according to recommended
schedules. As a result, the nutritional impact of supplementation may be considerably lower

than anticipated under controlled research conditions.3®
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Inadequate nutrition literacy

Nutrition literacy plays a fundamental role in determining how caregivers utilize
available foods. Even when nutrient-rich foods are accessible, caregivers may not possess
sufficient knowledge to prepare balanced meals, select age-appropriate foods, or understand
recommended feeding practices. Misconceptions regarding child nutrition remain common in
many communities and may include inappropriate beliefs about breastfeeding duration,
complementary feeding, meal frequency, or the nutritional value of locally available foods.*3

Limited nutrition literacy may also influence caregivers' ability to interpret child growth
monitoring results and recognize early signs of undernutrition. Consequently, food-based
interventions alone are unlikely to achieve optimal effectiveness if caregivers lack the
knowledge required to make informed feeding decisions. Improving nutrition literacy has
therefore become an important strategy for promoting sustainable behavior change and

maximizing the benefits of nutrition programs.!3

Low hygiene and sanitation

Adequate dietary intake alone cannot ensure optimal nutritional status if children
experience repeated infections. Poor hygiene, unsafe drinking water, inadequate sanitation,
and improper food handling increase the risk of diarrheal diseases and environmental enteric
dysfunction, both of which impair nutrient digestion and absorption. Recurrent infections also
increase metabolic demands and suppress appetite, creating a cycle in which children
consume fewer nutrients while simultaneously requiring more energy for recovery.

This interaction between infection and undernutrition explains why children living in
environments with poor water, sanitation, and hygiene (WASH) conditions often continue to
experience growth faltering despite receiving food supplementation. Therefore, interventions
that address hygiene practices alongside nutrition are increasingly recognized as essential

components of comprehensive child nutrition programs.3’

Household socioeconomic issues
Household socioeconomic conditions substantially influence the success of feeding

interventions. Poverty remains one of the strongest determinants of child undernutrition
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because it limits access to diverse foods, healthcare, education, and sanitation. Even when
supplementary foods are provided free of charge, families facing severe economic hardship
may struggle to maintain appropriate feeding practices due to competing financial priorities.>®

Food insecurity further complicates this situation by increasing the likelihood of food
sharing and reducing dietary diversity outside the intervention. In addition, caregivers—
particularly mothers—often face considerable time constraints related to employment,
household responsibilities, and childcare. Heavy workloads may reduce opportunities to
prepare nutritious meals, attend nutrition counseling sessions, or practice responsive feeding
consistently. These socioeconomic challenges demonstrate that improving child nutrition
requires interventions that address not only food availability but also the broader context in

which caregiving occurs.>’

Evidence on Combined Feeding and Nutrition Education Interventions

An increasing body of evidence suggests that nutrition education enhances the
effectiveness of feeding interventions by addressing behavioral factors that influence how
foods are utilized within the household. While food supplementation provides the necessary
nutrients for growth, nutrition education improves caregivers' ability to translate these
nutritional resources into appropriate feeding practices. Consequently, interventions that
integrate both approaches generally produce greater improvements in child nutritional
outcomes than programs that focus solely on food provision.>14

Rather than acting independently, feeding interventions and nutrition education appear
to function synergistically. Food supplementation addresses the immediate nutritional deficit,
whereas nutrition education promotes sustained behavioral changes that improve dietary
quality, feeding practices, and long-term adherence. The following sections summarize

current evidence according to major nutritional outcomes.>**

Nutrition education help improved linear growth
Child growth, particularly linear growth, is one of the most frequently evaluated
outcomes in nutrition intervention studies. Although supplementary feeding alone has shown

modest benefits, several systematic reviews indicate that combining food supplementation
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with nutrition education results in greater improvements in height-for-age and reductions in
stunting.>4%

A systematic review by Lassi et al. reported that educational interventions on infant and
young child feeding significantly improved growth outcomes, particularly when delivered
alongside complementary feeding or food supplementation programs.® Similarly, Imdad and
colleagues found that combining caregiver education with complementary food provision
produced greater improvements in height-for-age and weight gain than providing
complementary foods alone.'* Additional evidence points out higher increment increases in
height, and weight-for-height Z-scores.*>

Evidence from community-based interventions also suggests that integrated programs
are particularly effective during the first two years of life, when growth velocity is highest.
Caregivers who receive practical guidance on meal preparation, feeding frequency, and
responsive feeding are more likely to utilize supplementary foods appropriately, thereby
increasing the likelihood of achieving positive growth outcomes.>#

Nevertheless, improvements in linear growth remain relatively modest across many
studies. This is unsurprising because child growth is influenced by multiple factors beyond
dietary intake, including recurrent infections, sanitation, household food security, and
maternal health. These findings reinforce the importance of comprehensive nutrition

strategies rather than relying exclusively on food provision.

Improved dietary diversity

One of the most consistent benefits of nutrition education is its positive effect on dietary
diversity. Educational interventions encourage caregivers to incorporate a wider variety of
locally available foods, helping children receive a broader range of essential nutrients.1%14

Several intervention studies have demonstrated that caregivers who participate in
nutrition education programs provide more diverse diets than those receiving feeding
interventions alone. Educational sessions commonly promote practical strategies such as
combining staple foods with animal-source foods, legumes, fruits, and vegetables while

emphasizing age-appropriate meal frequency and portion sizes. As a result, children in
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integrated intervention programs generally achieve higher dietary diversity scores and
improved complementary feeding practices.%14

Importantly, improvements in dietary diversity often persist beyond the duration of
food supplementation because caregivers continue applying the knowledge they have
acquired. This suggests that nutrition education contributes to more sustainable dietary
improvements by empowering families to make healthier food choices using locally available

resources.

Evidence on improving feeding practices

Perhaps the greatest contribution of nutrition education lies in its ability to improve
caregiver feeding behaviors. Multiple studies have consistently reported significant
improvements in infant and young child feeding practices following educational interventions,
including more appropriate meal frequency, timely introduction of complementary foods,
responsive feeding, and safer food preparation.

A systematic review by Shi and Zhang concluded that educational interventions
substantially improved complementary feeding practices across diverse low- and middle-
income countries, particularly when counseling included practical demonstrations and
repeated caregiver support®® . Similar findings were reported by Lassi et al., who observed
that caregiver education increased adherence to recommended infant and young child
feeding guidelines while improving overall child nutritional status.®

Behavioral improvements are especially important because they directly influence how
supplementary foods are utilized. Appropriate feeding practices maximize nutrient intake,
reduce food waste, and encourage children to consume adequate quantities of food during

periods of rapid growth.

Help to improve Caregiver Knowledge

Improving caregiver knowledge is considered one of the primary mechanisms through
which nutrition education influences child nutrition. Numerous studies have shown that
educational interventions significantly increase caregivers' understanding of breastfeeding,

complementary feeding, dietary diversity, food hygiene, and child nutrition.'%?
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Beyond increasing factual knowledge, nutrition education enhances caregivers'
confidence in making appropriate feeding decisions and strengthens their ability to recognize
nutritional problems at an earlier stage. Better-informed caregivers are more likely to attend
growth monitoring sessions, follow nutrition recommendations, prepare balanced meals, and
seek healthcare when children exhibit signs of growth faltering. Importantly, improvements
in caregiver knowledge frequently translate into measurable behavioral changes. This
relationship supports the concept that nutrition education serves as an enabling intervention,
bridging the gap between food availability and effective food utilization within the

household.10:17

Outcome Main Findings Representative Evidence

Greater improvements in height-for-age and

Linear growth reduced risk of stunting compared with feeding Lassi et al. (2020); Imdad

l. (2011
alone, although effects are generally modest. etal. (2011)
Dietary Increased consumption of diverse food groups Imdad et al. (2011); WHO
diversity and improved complementary feeding practices. (2023)

Improved meal frequency, responsive feeding,

Feedin Shi & Zhang (2011); Lassi
. 8 timely complementary feeding, and safer food g )

practices . et al. (2020)
preparation.
Higher nutrition knowledge, increased

Caregiver g g%, WHO (2023); Lassi et al.
confidence, and better adherence to

knowledge (2020)

recommended feeding guidelines.

Mechanisms Underlying the Synergistic Effect

The growing evidence supporting integrated feeding and nutrition education
interventions suggests that their effectiveness extends beyond simply increasing nutrient
availability. Rather than functioning independently, food provision and nutrition education
complement one another through a sequence of behavioral and nutritional changes that
ultimately improve child growth. While feeding interventions address immediate nutrient
deficits, nutrition education equips caregivers with the knowledge and practical skills needed
to ensure that these nutrients are appropriately utilized. Consequently, the synergistic effect
of combined interventions can be understood as a pathway that begins with improved

caregiver knowledge and culminates in better nutritional and growth outcomes.
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Improved caregiver knowledge as the foundation of behavioural change

The first step in this pathway is the improvement of caregiver knowledge. Nutrition
education increases caregivers' understanding of infant and young child nutrition, including
breastfeeding recommendations, appropriate complementary feeding, meal frequency,
portion size, dietary diversity, food hygiene, and recognition of growth problems. However,
knowledge alone is not the ultimate goal. Rather, it provides the foundation for caregivers to
make informed decisions regarding their children's daily feeding practices.>’

Educational interventions also improve caregivers' confidence, or self-efficacy, in
applying recommended nutrition practices. Caregivers who understand why specific feeding
recommendations are important are generally more likely to implement them consistently,
even in resource-constrained settings. This increase in knowledge and confidence represents
the first mechanism through which nutrition education enhances the effectiveness of feeding
interventions.>'’

Recent evidence from Indonesia further supports this mechanism. A cross-sectional
study conducted among toddlers in East Jakarta found that maternal self-efficacy, responsive
feeding practices, and dietary diversity were all significantly associated with both stunting and
wasting. These findings suggest that caregiver-related behavioral factors are closely linked to
child nutritional status and should be considered alongside food provision in nutrition

programs.>417

From knowledge to better feeding behavior

Improved knowledge is expected to translate into healthier caregiver behaviors. Rather
than relying on traditional beliefs or inconsistent feeding practices, caregivers become more
capable of implementing evidence-based recommendations in their everyday routines.

Positive behavioral changes include providing meals at appropriate intervals, serving
age-appropriate portions, practicing responsive feeding, encouraging children to eat patiently,
and preparing meals using safe and hygienic methods. Nutrition education also encourages
caregivers to recognize children's hunger and satiety cues instead of forcing or restricting food

intake, thereby creating a more supportive feeding environment.%17
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Behavior change is particularly important because children's nutritional status depends
not only on the quantity of food consumed but also on how feeding occurs. Appropriate
caregiver-child interactions during meals improve food acceptance and increase the likelihood
that children consume sufficient amounts of nutrients necessary for growth.1%’

Importantly, educational interventions do not simply improve knowledge but also
enhance adherence to recommended nutritional practices. A recent narrative review on
integrated strategies to prevent iron deficiency concluded that nutrition education increases
awareness, strengthens adherence to supplementation programs, and promotes healthier
long-term behaviours through active community engagement. These findings suggest that
education functions as a behavioural catalyst that enables families to consistently implement

nutrition recommendations.’

Improved Infant and Young Child Feeding Practices

As caregiver behaviors improve, infant and young child feeding (IYCF) practices also
become more consistent with international recommendations. Educational interventions
have been shown to increase exclusive breastfeeding rates, encourage timely introduction of
complementary foods at six months of age, improve meal frequency, and promote responsive
feeding throughout early childhood.”

Improved IYCF practices ensure that supplementary foods provided through nutrition
programs are incorporated into children's daily diets according to their nutritional
requirements. Rather than replacing regular meals or being used inconsistently, these foods
become part of an overall balanced feeding pattern that better supports growth and
development.®

The importance of continuous education has also been highlighted in recent
breastfeeding literature, which emphasizes that educational interventions are most effective
when supported by healthcare systems, family members, workplaces, and community
environments. Combining education with supportive facilities and policies enables mothers to
sustain recommended infant feeding practices over time, illustrating that knowledge must be

reinforced through enabling environments to produce lasting behavioural change.!*

JISN, Vol. 04 No. 03, 2026 | www jisn.org | 361



\’ 'm Journal of Indonesian Specialized Nutrition | e-ISSN: 3032-3878
- Vol. 04 No. 03, 2026

Increased dietary diversity and better utilization of supplementary foods

Another important mechanism involves improvements in dietary diversity. Nutrition
education encourages caregivers to combine supplementary foods with locally available
animal-source foods, legumes, vegetables, fruits, and other nutrient-rich ingredients instead
of relying predominantly on staple carbohydrates.*®

This behavioral change increases the variety of nutrients available to children and
improves the overall quality of complementary feeding. At the same time, caregivers become
more likely to use supplementary foods according to program recommendations rather than
sharing them among family members or storing them for later use.!®

The Indonesian study by Shidigah et al. demonstrated that children receiving more
diverse diets had significantly lower risks of both stunting and wasting, highlighting dietary
diversity as an important pathway linking caregiver practices with nutritional outcomes. The
same study also showed that responsive feeding and maternal self-efficacy were strongly
associated with better nutritional status, reinforcing the interconnected nature of these

mechanisms.18

Reduced infections through improved hygiene practices

Nutrition education also addresses behaviors beyond food selection. Many educational
programs include practical guidance on handwashing, food preparation, safe water use, and
household sanitation. These behaviors reduce children's exposure to enteric pathogens,
lowering the incidence of diarrheal diseases and other infections that interfere with nutrient
digestion and absorption.!?

Repeated infections create a vicious cycle in which poor nutritional status weakens
immunity while illness further increases nutrient requirements and suppresses appetite. By
improving hygiene behaviors, nutrition education helps interrupt this cycle, allowing children

to utilize nutrients more efficiently and support healthy growth.!

Improved Nutrient Utilization and Child Growth
Collectively, these behavioral changes contribute to more effective utilization of

available nutrients. Supplementary foods are consumed more consistently, meals become
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nutritionally balanced, feeding practices improve, and infection risks decline. Consequently,
children are more likely to achieve adequate dietary intake to support normal physical growth
and development.

Although child growth remains influenced by broader determinants such as household
poverty, food security, environmental conditions, and access to healthcare, integrated
interventions address several modifiable determinants simultaneously. This multifaceted
approach helps explain why programs combining nutrition education with feeding
interventions generally produce greater improvements in dietary quality, caregiver practices,

and growth outcomes than feeding interventions alone.

Nutrition Education

Improved Caregiver
Knowledge

Greater Maternal Self-
Efficacy

Positive Behavior
Change

y

Improved Infant and
Young Child Feeding (IYCF)
Practices

I
v v

Greater Dietary Diversity Better Hygiene Practices

l J
}

Better Utilization of
Supplementary Foods

y

Higher Nutrient Intake and
Absorption

y

Improved Child Growth
and Nutritional Status

Figure 1. Conceptual Framework on How Nutrition Education Affects Nutrition Program
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Implications for Public Health Programs

The evidence presented in this review suggests that improving child nutrition requires
more than simply increasing the availability of food. While feeding interventions remain
indispensable for addressing nutrient deficiencies and food insecurity, their effectiveness
depends largely on how foods are utilized within households. The consistent finding that
nutrition education improves caregiver knowledge, feeding behaviors, dietary diversity, and
adherence indicates that educational interventions should no longer be viewed as optional
components of nutrition programs. Instead, nutrition education should be incorporated as an

essential element of public health strategies aimed at preventing child undernutrition.3#

Strengthening integrated nutrition programs in Indonesia

Indonesia has implemented numerous nutrition-specific interventions to reduce the
burden of stunting, wasting, and other forms of child undernutrition. Programs such as Makan
Bergizi Gratis (MBG), Pemberian Makanan Tambahan (PMT), and routine nutrition services
delivered through Posyandu have substantially expanded children's access to nutritious foods.
However, as demonstrated throughout this review, food provision alone may not achieve
optimal improvements in child growth if caregivers lack the knowledge and skills needed to
implement appropriate feeding practices.*®

Therefore, nutrition education should be systematically integrated into these programs.
For example, adding short educational sessions or practical demonstrations for parents and
caregivers at school nutrition program. Similarly, PMT activities could be accompanied by
individualized counseling to ensure that supplementary foods are consumed by the intended
child and incorporated appropriately into daily meals. Such integration would maximize the
nutritional benefits of food assistance while encouraging sustainable behavioral change.3!

Posyandu provides a particularly valuable platform for delivering these interventions
because it already combines growth monitoring with maternal and child health services.
Strengthening the nutrition counseling capacity of kader Posyandu and healthcare workers
may further improve caregiver engagement and reinforce recommended infant and young

child feeding practices during routine monthly visits.
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This approach is also supported by findings from a nationwide health education program
among Indonesian parents, which demonstrated significant improvements in parental
knowledge following a structured educational intervention. Although that study focused on
immunity and cognitive development, it illustrates that parents readily acquire nutrition-
related knowledge when educational messages are delivered through organized community-

based activities.2°.

School feeding programs as opportunities for nutrition education

School feeding programs also offer an important opportunity to promote healthy eating
behaviors beyond providing meals. Although school meals improve dietary intake during
school hours, teachers and school staff can reinforce nutrition messages through classroom
activities, healthy eating campaigns, school gardens, and practical food education.>!

Nutrition education delivered within schools not only benefits children directly but may
also influence household behaviors, as children frequently share health messages with their
families. Integrating educational activities into school feeding programs therefore has the
potential to establish lifelong healthy dietary habits while complementing existing nutrition

interventions.*

Strengthening maternal and child health services

Maternal and child health services should continue to emphasize nutrition counseling
throughout the first 1,000 days of life. Pregnancy, infancy, and early childhood represent
critical periods during which caregivers establish feeding behaviors that strongly influence
future growth and development.3?

Routine antenatal care, postnatal services, immunization visits, and child growth
monitoring sessions all provide opportunities for delivering consistent nutrition education.
Counseling should address breastfeeding, complementary feeding, meal frequency, dietary
diversity, responsive feeding, and household hygiene using practical and culturally
appropriate approaches. Repeated counseling delivered across multiple healthcare contacts

is more likely to reinforce positive behaviors than a single educational encounter.3?

JISN, Vol. 04 No. 03, 2026 | www.jisn.org | 365



\’ 'm Journal of Indonesian Specialized Nutrition | e-ISSN: 3032-3878
- Vol. 04 No. 03, 2026

Evidence from the workplace nutrition education literature further suggests that
education is most effective when reinforced by supportive environments rather than
delivered as a one-time activity. Programs combining education with organizational support
achieved greater improvements in nutrition knowledge, healthy behaviors, and health
outcomes than education alone. Although conducted among adults, this principle is equally
applicable to maternal and child nutrition programs, where supportive family, community,

and healthcare environments are needed to sustain recommended feeding practices.'9?!

Improving program monitoring and evaluation

The success of nutrition programs has traditionally been evaluated using indicators such
as food distribution coverage, supplement utilization, or anthropometric outcomes. While
these indicators remain important, they do not fully capture whether behavioral changes have
occurred among caregivers.?!

Future monitoring systems should therefore include process and behavioral indicators
alongside growth outcomes. Examples include caregiver nutrition knowledge, infant and
young child feeding practices, dietary diversity scores, adherence to supplementary feeding
recommendations, and hygiene behaviors. Monitoring these intermediate outcomes would
enable program managers to identify implementation gaps earlier and better understand why
some interventions succeed while others produce limited improvements.?%

Behavioral indicators are particularly valuable because they often change before
measurable improvements in child growth become evident. Consequently, incorporating
these indicators into routine program evaluation may provide a more comprehensive

assessment of intervention effectiveness.?!

Policy implications

At the policy level, the findings of this review support a shift from food-centered
interventions toward integrated nutrition strategies that combine food provision with
behavior change communication. National nutrition policies should explicitly recognize

nutrition education as a core intervention rather than a supportive activity.

JISN, Vol. 04 No. 03, 2026 | www.jisn.org | 366



\’ 'm Journal of Indonesian Specialized Nutrition | e-ISSN: 3032-3878
- Vol. 04 No. 03, 2026

Successful implementation will require investment in training healthcare workers,
community health volunteers, teachers, and other frontline personnel responsible for
delivering nutrition education. Standardized educational materials, practical counseling tools,
and culturally appropriate communication strategies should also be developed to ensure

consistent implementation across regions.??

Conclusion

This review demonstrates that food-based nutrition interventions alone may be
insufficient to achieve optimal improvements in child nutritional outcomes, as feeding
practices are influenced by behavioural, environmental, and socioeconomic factors.
Integrating nutrition education with feeding interventions improves caregivers' knowledge,
confidence, and practical feeding skills, which can lead to better dietary diversity, appropriate
use of supplementary foods, intervention adherence, hygiene practices, and ultimately
improved child nutrition outcomes.

These findings support the objective of this review by demonstrating the
complementary role of nutrition education in strengthening the effectiveness and
sustainability of nutrition interventions. Although improvements in anthropometric outcomes
vary across settings, the overall evidence supports integrating nutrition education as a core
component rather than an optional addition to child nutrition programs. Future nutrition
programs should incorporate structured, culturally appropriate, and behaviour-focused

nutrition education alongside food-based interventions.
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