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The Role of School Nutrition Programs in Improving
Student Health and Cognitive Abilities
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ABSTRACT
ABSTRACT School nutrition programs play a crucial role in supporting student health and cogni-
tive development, especially in regions where malnutrition remains a significant challenge. Ad-
equate nutrition is essential for children’s physical growth, brain development, and academic
performance. Research consistently shows that undernutrition and micronutrient deficiencies
can impair attention, memory, and learning capacity, which in turn affects overall educational
outcomes. Indonesia’s Makan Bergizi Gratis (MBG) program, launched in 2024, exemplifies a na-
tional effort to address these issues by providing free, nutritious meals to primary and junior high
school students, particularly in underprivileged areas. By ensuring students receive balanced
meals at school, the MBG program helps reduce the prevalence of anemia and stunting, while
also improving students’ energy levels and concentration during lessons. These improvements
are linked to better classroom participation, higher attendance rates, and enhanced academic
achievement. Evidence from both global and Indonesian studies highlights that school nutrition
programs not only tackle immediate hunger but also contribute to long-term cognitive and ed-
ucational benefits. By integrating nutrition support within the education sector, programs like
MBG align with global goals such as Zero Hunger (SDG 2) and Quality Education (SDG 4), ulti-
mately investing in the health and future potential of the nation’s youth
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155 Introduction

Malnutrition remains a widespread challenge in many part of asia, affecting children’s health,
development, and learning potential. School aged children, in particular, area vulnaverable
to nutritional deficiencies that impede cognitive development during critical stages of brain
growth. Addressing this issue is essential not only from a public health perspective but also
for achieving quality education and human capital development [1]. Schools offer an accessi-
ble platform to implement nutrition interventions at scale, particularly through school meals,
fortified food distribution, and nutrition education integrated into science or biology curricula
[2]. These interventions are increasingly recognized as pivotal to achieving the United Nations’
Sustainable Development Goals, specifically SDG 2 (Zero Hunger) and SDG 3 (Good Health
and Well-being). While numerous studies have examined the effectiveness of school nutrition
programs, a consolidated review focusing on Asia is still limited. This study addresses this gap
through a systematic literature review that evaluates the impact of school-based nutrition pro-
grams on students’ cognitive outcomes across Asian countries.
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156 Literature Review

The relationship between nutrition and cognitive development is well-documented across
multiple disciplines, including developmental psychology, neuroscience, and educational sci-
ences. Essential nutrients such as iron, iodine, omega-3 fatty acids, zinc, and high-quality pro-
tein play a critical role in brain development, neurotransmitter synthesis, and overall cognitive
functioning [3]. Deficiencies in these nutrients, which are prevalent in many low- and middle-
income countries, particularly in regions of Asia, have been consistently linked to impairments
in attention span, working memory, processing speed, and learning capacity. These cognitive
deficits can hinder academic achievement and limit children’s long-term educational and eco-
nomic opportunities, creating a cycle of poverty and poor health outcomes.

School nutrition programs have emerged as a strategic and scalable intervention to ad-
dress these nutritional gaps and their cognitive consequences. Fang and zhu highlight that
well-designed school feeding initiatives not only improve physical health indicators such as
growth and anemia reduction but also enhance educational outcomes by increasing school
attendance, reducing dropout rates, and improving cognitive test performance [3]. Such pro-
grams provide a dual benefit by addressing immediate hunger and malnutrition while fostering
an environment conducive to learning. Sekiyama et all further emphasize the importance of
nutrition-sensitive education systems, which integrate health and food services within schools,
especially in under-resourced settings [4]. These systems recognize that education and nutri-
tion are deeply interconnected and that improving one can positively influence the other.

In addition to direct nutritional interventions, integrating nutrition education into the
school curriculum can reinforce students’ understanding of healthy eating and its impact on
bodily functions and cognitive health. In biology education, topics such as human physiol-
ogy, digestion, metabolism, and environmental sustainability provide natural entry points to
discuss nutrition’s role in health and cognitive abilities [5]. This approach aligns with con-
structivist learning theories, where students actively construct knowledge through hands-on
activities and real-life applications. For example, school gardens, food label analysis, and meal
planning projects enable students to connect theoretical concepts with practical experiences,
fostering deeper engagement and retention.

Empirical studies from various Asian countries provide robust evidence supporting the ef-
fectiveness of school nutrition programs [5], [6], [7] . Research consistently shows improve-
ments in school attendance, cognitive performance on standardized tests, and positive class-
room behaviors following the implementation of school meal programs, micronutrient sup-
plementation, and health literacy interventions [3]. For instance, studies in Indonesia, India,
and the Philippines have reported increased hemoglobin levels, reduced stunting rates, and
enhanced concentration and memory among participating students [8], [9], [10]. However,
the magnitude of these benefits often varies depending on factors such as program design,
duration, community involvement, and the socio-economic context. Programs that combine
nutrition with health education and parental engagement tend to yield more sustainable and
comprehensive outcomes.

Despite the promising evidence, challenges remain in optimizing school nutrition pro-
grams to maximize their impact on cognitive and academic outcomes. Variability in meal
quality, inconsistent funding, logistical hurdles, and limited integration with broader health
and education policies can undermine program effectiveness [11]. Therefore, a comprehensive
synthesis of existing research is essential to identify best practices, inform policy decisions, and
guide future program development. This study aims to contribute to this knowledge base by
evaluating the multifaceted role of school nutrition programs in improving student health and
cognitive abilities, with a particular focus on their implementation in Indonesia and compara-
ble low- and middle-income settings [12]
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157 Research Methods

This paper employs a qualitative literature review methodology to comprehensively explore the
role of school nutrition programs in enhancing student health and cognitive abilities. Data col-
lection focused on peer-reviewed journal articles, government reports, and publications from
international organizations published between 2008 and 2025. The time frame was selected
to capture both foundational studies and the most recent developments, including Indonesia’s
Makan Bergizi Gratis (MBG) program launched in 2024. Multiple academic databases were uti-
lized to ensure a broad and rigorous search, including Scopus, PubMed, ScienceDirect, and the
Indonesian Garuda portal, which provides access to national scholarly works.

The search strategy incorporated a combination of keywords and phrases relevant to the
study’s focus, such as “school nutrition,” “student cognition,” “Makan Bergizi Gratis,” “school
feeding programs,” and “Zero Hunger.” These keywords were chosen to encompass the nu-
tritional, educational, and policy dimensions of school-based feeding interventions. Selec-
tion criteria prioritized empirical studies that provided measurable evidence on health out-
comes—such as improvements in nutritional status, reduction in anemia or stunting—and
educational outcomes, including cognitive test scores, attention span, memory, school atten-
dance, and academic achievement.

158 Result and Discussion

A. Health Outcomes

A substantial body of research demonstrates that school nutrition programs significantly im-
prove various health indicators among participating students. Multiple studies report marked
reductions in the prevalence of anemia, underweight, and stunting in children who regularly
receive nutritious school meals [13]. For example, meta-analyses of school feeding interven-
tions in low- and middle-income countries indicate consistent improvements in hemoglobin
levels and weight-for-age indices, which are critical markers of child health and development
[14]. In Indonesia, early evaluations of the Makan Bergizi Gratis (MBG) program have shown
promising trends, including improved Body Mass Index (BMI) scores among students in pi-
lot regions. These improvements suggest that MBG effectively addresses both macronutri-
ent and micronutrient deficiencies, contributing to healthier growth trajectories. Additionally,
enhanced nutritional status is linked to stronger immune function, reducing susceptibility to
common childhood illnesses and thereby decreasing school absenteeism related to health is-
sues.

B. Cognitive and Academic Impacts

The positive influence of adequate nutrition on cognitive function and academic performance
is well-established. Well-nourished students exhibit enhanced attention spans, better memory
retention, faster information processing, and superior problem-solving abilities compared to
their undernourished peers. These cognitive benefits translate into improved classroom en-
gagement, higher test scores, and overall academic achievement. In the Indonesian context,
preliminary assessments of the MBG program reveal encouraging outcomes, such as increased
student participation during lessons and a noticeable reduction in absenteeism rates. These
findings align with global evidence suggesting that school nutrition programs can mitigate the
adverse cognitive effects of malnutrition, enabling children to better absorb and apply edu-
cational content [5]. Furthermore, improved cognitive function supports not only immediate
academic success but also long-term educational attainment and socio-economic mobility.
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C. Broader Social Benefits

Beyond individual health and cognitive gains, school nutrition programs like MBG generate
wider social benefits that contribute to community development and social equity. Notably,
these programs have been shown to promote gender equity by increasing girls’ enrollment, at-
tendance, and active participation in school. In many low-income settings, girls are dispropor-
tionately affected by food insecurity and household labor demands; providing free nutritious
meals at school can alleviate these barriers and encourage sustained educational engagement
[14]. Additionally, school feeding programs reduce the financial burden on low-income fami-
lies by offsetting the cost of daily meals, enabling more children to attend school regularly and
reducing dropout rates. These economic and social benefits contribute to breaking cycles of
poverty and malnutrition, fostering more inclusive and equitable educational opportunities
[15].

D. Opportunities for Strengthening MBG

Despite the positive outcomes, there remain opportunities to enhance the effectiveness and
sustainability of the MBG program. Policy recommendations emphasize the integration of
nutrition education into the formal school curriculum to reinforce healthy eating habits and
awareness of nutrition’s role in cognitive and physical development [10]. Strengthening supply
chain management is critical to ensure consistent availability of high-quality, diverse, and cul-
turally appropriate foods, minimizing disruptions and food wastage. Furthermore, involving
local communities including parents, farmers, and school staff in program design and imple-
mentation can increase ownership, cultural relevance, and sustainability of the intervention.
Establishing a robust monitoring and evaluation framework is essential to track both short-
term outputs and long-term impacts, enabling data-driven adjustments and accountability.
Such a framework should include indicators related to nutritional status, cognitive outcomes,
school attendance, and community engagement. By addressing these areas, MBG can evolve
into a more comprehensive, resilient program that maximizes its role in improving student
health and cognitive abilities, while contributing to Indonesia’s broader educational and de-
velopment goals.

159 Conclusion

School nutrition programs, such as Indonesia’s Makan Bergizi Gratis (MBG), play a vital role
in enhancing students’ health and cognitive abilities, which are essential for academic suc-
cess and overall well-being. By providing free, nutritious meals, these programs effectively ad-
dress malnutrition and micronutrient deficiencies that hinder children’s attention, memory,
and learning capacity. Moreover, MBG contributes directly to achieving global development
goals, particularly SDG 2 (Zero Hunger) and SDG 4 (Quality Education), by promoting food
security and improving educational outcomes among vulnerable populations.

However, to ensure sustained and scalable impact, the MBG program requires strong policy
support, reliable and adequate funding, and active engagement from all stakeholders, includ-
ing government agencies, schools, communities, and families. Strengthening monitoring and
evaluation systems will also be crucial to track progress and inform continuous improvement.
Furthermore, expanding research on the long-term educational, social, and economic benefits
of school nutrition programs will provide stronger evidence to justify further investment and
nationwide scale-up.

In conclusion, school nutrition programs represent a strategic investment in Indonesia’s
human capital development. By integrating nutrition and education, programs like MBG can
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break the cycle of malnutrition and poor academic performance, paving the way for healthier,
smarter, and more productive future generations.
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