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Scan Me:

Early Childhood is a critical “golden petiod” or window of opportunity, during which
balanced nutrition serves as a fundamental foundation for optimizing physical growth,
cognitive development, and strengthening the immune system. Chronic malnutrition, such
as Stunting, during this stage can lead to permanent damage to brain structure and function,
significantly reducing children's intellectual potential and learning abilities. Although the
importance of nutrition has been widely recognized, the implementation of balanced
nutrition in Indonesia still faces multidimensional challenges, particulatly due to low
nutritional literacy among parents and the lack of structured and integrated nutrition
programs in early childhood education institutions. This study aims to analyze the urgency
of balanced nutrition and formulate an applicable development program framework to
address these challenges. To overcome these barriers, a shift is needed from curative
interventions toward a more promotive and preventive approach through an Integrated
Balanced Nutrition Development Program. This program is recommended to be designed
based on three main pillars: (1) Interactive Nutrition Education for children and parents,
including training on My Plate and responsive feeding; (2) Specific Nutrition Interventions
through the utilization of local food resources; and (3) Holistic Collaboration among eatly
childhood education institutions as centers for habit formation, families as facilitators, and
healthcare professionals for monitoring and intervention. In conclusion, achieving
balanced nutrition requires multisectoral collaboration and community empowerment-
based programs to create a sustainable optimal nutritional environment for young children.
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1. INTRODUCTION

Early childhood is one of the greatest investments for a nation. This stage is recognized as a
critical period ot window of opportunity, as it is the time when brain cell development reaches its peak
and physical growth occurs rapidly. The quality of nutritional intake received by children during this
period determines their future health, intelligence, and productivity (Utami et al., 2025). However,
nutritional problems among young children, such as malnutrition, Stunting, and anemia, remain major
public health challenges in Indonesia. Data indicate that stunting cases still require serious attention.
These problems are caused not only by economic factors but also by parents’ limited knowledge of
balanced nutrition and appropriate parenting practices. Therefore, ensuring optimal and balanced
nutrition, as well as developing integrated nutrition programs, is highly urgent and necessary (Azizah,
2025b).

Balanced nutrition for early childhood is defined as a daily dietary composition containing
nutrients in types and amounts appropriate to children’s physiological needs, while also considering
the principles of dietary diversity, physical activity, healthy living behaviors, and regular weight
monitoring.

The importance of balanced nutrition in eatly childhood can be viewed from three main
aspects:

1. Physical and Brain Development

Adequate nutritional intake, especially protein as a building nutrient, as well as vitamins and

minerals as regulatory nutrients, is essential for the development of the nervous system and

the brain. Nutritional deficiencies, particularly during the first 1.000 days of life, may inhibit
physical growth (such as stunting or chronic malnutrition) and cause permanent effects on
brain structure and cognitive function, leading to reduced learning ability and intellectual
capacity later in life.

2. Health and Immunity

Macronutrients and micronutrients play a vital role in building and maintaining the immune

system. Children who receive balanced nutrition tend to have stronger immunity, making them

less vulnerable to illness and better able to participate actively in learning activities without
health-related disruptions.
3. Healthy Eating Behavior

Early childhood is the ideal stage for establishing healthy eating habits and hygienic living

behaviors. Nutrition education integrated during this period helps shape children’s positive

attitudes toward nutritious food, which may continue into adulthood (Tsani et al., 2022).

Although the importance of nutrition has been widely recognized, achieving balanced nutrition
for young children in Indonesia still faces various multidimensional challenges. National data show
that malnutrition, especially stunting, remains at a level that requires serious intervention. The main
challenges include:

1. Low Nutritional Literacy Among Parents

The level of parents’ knowledge and skills, particularly mothers, in selecting, preparing, and

serving balanced meals often becomes a major barrier. Many parents still misunderstand the

My Plate concept (Isi Piringkn) appropriate for early childhood needs, resulting in imbalanced

nutritional intake in terms of both macronutrients and micronutrients.

2. Unsupportive Parenting Practices and Environment

Non-material factors such as parenting styles, family eating habits, and the role of parents as

motivators and facilitators significantly influence children’s acceptance of healthy food. Early

Childhood Education institutions (ECE/PAUD) also play an important role as places for
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establishing healthy nutrition habits. However, many institutions still lack structured and well-

integrated nutrition programs.

3. Effectiveness of Existing Interventions

Evaluations of nutritional intervention programs, such as Supplementary Feeding Programs

(PMT) at community health posts or schools, show that although these programs have positive

impacts, their sustainability and active collaboration between schools and parents still need to

be strengthened in order to achieve optimal results (Hambali et al., 2021).

Therefore, a paradigm shift is needed—from merely handling cases through curative
approaches toward more promotive and preventive strategies through well-planned and
comprehensive Balanced Nutrition Development Programs. These programs should not only focus
on food provision but also include education, behavior formation, and environmental support.

2. LITERATURE REVIEW

2.1 Balanced Nutrition and Early Childhood Development

Early childhood, generally defined as the developmental period from birth to six years of age,
is universally recognized as one of the most critical stages in human development. During this period,
children undergo rapid and significant growth across multiple developmental domains, including
physical, cognitive, emotional, social, and language development (Romdhoningsih et al., 2025).
Developmental scholars often refer to this phase as the golden age ot window of opportunity because the
experiences, stimulation, and environmental conditions children receive during these years have long-
lasting effects on their future potential. Unlike later developmental stages, early childhood is
characterized by a high degree of neuroplasticity, meaning that the brain is highly responsive to both
positive and negative environmental influences (Widaryanti, 2022). As a result, adequate nutrition,
quality caregiving, and supportive learning environments become essential components in ensuring
optimal development. One of the most remarkable characteristics of early childhood is the rapid
growth of the brain. Scientific evidence suggests that approximately 80 to 90 percent of brain
development occurs before a child reaches six years of age. During this period, billions of neural
connections are formed, strengthened, and organized in response to environmental stimulation and
biological support (Koesmadi et al., 2022). The development of neural pathways related to memory,
language, problem-solving, emotional regulation, and social interaction depends heavily on the
availability of adequate nutrients. If nutritional intake is insufficient during this sensitive period, brain
development may be disrupted, leading to long-term consequences that can affect academic
performance, emotional stability, and social competence (Samta et al., 2024).

In this context, balanced nutrition plays a central role in supporting the developmental
processes of young children. Balanced nutrition is not simply about ensuring that children eat enough
food to satisfy hunger. Rather, it refers to the provision of essential nutrients—both macronutrients
and micronutrients—in quantities and proportions appropriate to the child’s age, physiological
condition, and developmental needs. Macronutrients include carbohydrates, proteins, and fats, which
serve as primary sources of energy and structural components for body tissues. Micronutrients include
vitamins and minerals, which regulate various metabolic processes, support immune function, and
contribute to organ development. Water, fiber, and other dietary components also contribute to
maintaining overall health and bodily functions (ST et al., 2025).

Carbohydrates serve as the main source of energy for young children, who typically engage in
high levels of physical activity and continuous cognitive processing. Since the brain primarily uses
glucose as its main energy source, adequate carbohydrate intake is necessary to maintain concentration,
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attention, and mental performance. Protein, on the other hand, functions as the building block for
body tissues, muscles, hormones, enzymes, and neurotransmitters (Anggreni et al., 2022). In early
childhood, protein is especially important because it supports both physical growth and the
development of brain cells. Animal-based protein sources, such as eggs, fish, milk, and lean meat, are
particulatly beneficial because they contain complete essential amino acids required for growth and
development. Fats are also critical during eatly childhood, especially essential fatty acids such as
omega-3 and omega-6. These nutrients contribute significantly to brain development, particularly in
the formation of myelin, which helps nerve cells transmit information efficiently. Docosahexaenoic
acid (DHA), one of the major omega-3 fatty acids, is known to support visual development, memory,
and cognitive performance. A deficiency in healthy fats during early childhood may negatively affect
learning abilities and neural development (Kurniawaty, 2022).

Micronutrients are equally important in supporting healthy development. Iron, for example, is
essential for oxygen transportation and energy metabolism in the brain. Iron deficiency during eatly
childhood may lead to fatigue, poor concentration, reduced learning ability, and delayed cognitive
development. Iodine is another crucial nutrient because it supports thyroid hormone production,
which regulates brain growth and neurological development (Husnaeni et al., 2024). Zinc contributes
to immune system function, wound healing, cell division, and cognitive performance. Calcium and
Vitamin D support bone growth, teeth formation, and muscular function, while Vitamins A, C, and
E strengthen immunity and act as antioxidants that protect cells from damage. Numerous studies have
demonstrated that nutritional adequacy during early childhood significantly affects long-term
developmental outcomes. Children who receive balanced and sufficient nutrition tend to achieve
better physical growth indicators, such as appropriate height and weight for age, compared with
children experiencing nutritional deficiencies. Beyond physical development, adequate nutrition also
supports cognitive achievements. Well-nourished children often demonstrate stronger memory
retention, better language acquisition, improved attention span, and greater readiness for formal
education (Nurhayati et al., 2024).

According to the World Health Organization, inadequate nutrition during eatly childhood can
lead to growth faltering, weakened immunity, delayed cognitive development, and increased
susceptibility to infectious diseases. Malnutrition remains a major public health concern in many
developing countries, including Indonesia. Nutritional problems such as undernutrition, micronutrient
deficiencies, wasting, and Stunting continue to affect millions of children worldwide (Jannah et al.,
2025).

Stunting, in particular, has received significant global attention because of its long-term
developmental consequences. Stunting occurs when children experience chronic nutritional
deficiencies over an extended period, resulting in impaired linear growth. Stunted children are shorter
than their peers of the same age, but the consequences extend far beyond physical appearance
(Malaikosa et al., 2025). Chronic undernutrition during the early years may permanently affect brain
structure, cognitive performance, and future productivity. Studies have shown that stunted children
often perform worse academically, have lower earning potential in adulthood, and face increased risks
of chronic health problems later in life (Najla et al., 2025). Another serious nutritional issue is iron
deficiency anemia, which commonly affects young children. Anemia reduces the oxygen supply to
body tissues, including the brain, leading to decreased energy, poor attention, irritability, and slower
learning progress. Children with anemia often experience developmental delays and reduced
participation in educational activities. This highlights the importance of eatly nutritional screening and
preventive interventions (Solihat & Yulianty, 2025).

Nutrition also plays a vital role in strengthening the immune system. Young children are
naturally vulnerable to infections because their immune systems are still developing. Adequate intake
of vitamins, minerals, and proteins helps strengthen immune defenses and supports faster recovery
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from illness. Children with balanced nutritional status tend to experience fewer illnesses, which allows
them to participate more consistently in learning, play, and social interaction (Yuniar, 2022).
Conversely, children with poor nutritional status often experience repeated infections, creating a
harmful cycle in which illness reduces appetite and nutrient absorption, further worsening
malnutrition. The family environment, particularly parental knowledge and feeding practices, strongly
influences children’s nutritional outcomes. Parents serve as the primary decision-makers regarding
food selection, meal preparation, and feeding routines. Nutritional literacy among parents is therefore
a key determinant of child health. Parents who understand balanced nutrition are more likely to
provide diverse, nutritious meals and establish healthy eating habits. However, many families still face
challenges related to limited nutritional knowledge, economic constraints, cultural food practices, and
children's food preferences (Hardiyanti, 2022).

In addition to families, early childhood education institutions also play an important role in
promoting balanced nutrition. Schools and childcare centers provide opportunities to introduce
healthy eating behaviors, nutrition education, and regular growth monitoring. Nutrition-related
activities such as storytelling, food games, gardening, and meal-sharing can positively influence
children's attitudes toward healthy food choices (Rafi’y et al., 2025). When schools collaborate with
parents and healthcare professionals, nutrition programs become more effective and sustainable. In
conclusion, balanced nutrition is a fundamental pillar of early childhood development. It supports not
only physical growth but also cognitive functioning, emotional stability, immune system strength, and
educational readiness. Since early childhood represents a sensitive and formative period, ensuring
adequate nutritional intake during these years is essential for building a healthy, intelligent, and
productive future generation. Therefore, promoting balanced nutrition requires integrated efforts
involving families, educational institutions, healthcare providers, and communities to create
supportive environments where every child can reach their full developmental potential (Batuul et al.,
2025).

2.2 The Role of Nutrition in Brain Development and Cognitive Function

One of the most significant contributions of balanced nutrition during early childhood is its
essential role in brain formation and cognitive development. Brain development begins as early as the
prenatal period and continues rapidly throughout infancy and early childhood. This developmental
stage is considered highly sensitive because the human brain undergoes extraordinary structural and
functional changes (Hasibuan et al., 2025). During the first years of life, billions of neurons are formed,
and neural networks begin to develop through processes such as synaptogenesis, myelination, and
neural pruning. These biological processes allow the brain to process information, regulate emotions,
control movement, and support learning. Since these neurological changes occur at a very rapid rate,
the developing brain requires consistent and adequate nutritional support to function optimally
(Maryumi et al., 2022).

During pregnancy, maternal nutritional status significantly influences fetal brain development.
Nutrients consumed by the mother provide the biological foundation for the formation of the fetal
nervous system. After birth, nutritional intake continues to play a vital role in supporting the
maturation of brain structures and the strengthening of neural connections. Inadequate nutrition
during this critical developmental window may disrupt normal brain development and create long-
term cognitive consequences (Faridah et al., 2023).

Macronutrients, particularly protein, play a fundamental role in brain cell formation and
neurotransmitter synthesis. Protein supplies essential amino acids that are required for building neural
tissues, repairing damaged cells, and supporting communication between neurons. Neurotransmitters,
which are chemical messengers in the brain, depend on amino acids for their production. These
neurotransmitters regulate important cognitive functions such as attention, memory, motivation,
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emotional regulation, and learning capacity. Animal-based protein sources, including eggs, fish, milk,
poultry, and lean meat, are often considered highly beneficial because they contain complete essential
amino acids needed for optimal neurological development (Wahyuseptiana et al., 2024). Children who
receive sufficient protein intake tend to demonstrate better concentration, faster information
processing, and stronger learning motivation.

Healthy fats are also critical for brain development. The brain is composed largely of fat,
making essential fatty acids particularly important during early childhood. Nutrients such as
docosahexaenoic acid (DHA) and arachidonic acid (ARA) contribute to the formation of brain cell
membranes and support myelination, a process in which nerve fibers are covered by protective layers
that improve signal transmission (Nurmadilla, 2025). Adequate intake of these fatty acids supports
visual development, cognitive flexibility, and memory formation. In addition to macronutrients,
micronutrients play equally important roles in supporting brain growth and cognitive functioning. Iron
is one of the most essential minerals for early brain development because it supports oxygen
transportation to brain tissues and contributes to energy metabolism. Since the brain requires a
continuous oxygen supply for cognitive activity, iron deficiency may lead to fatigue, poor
concentration, irritability, and slower learning progress. Iron deficiency during early childhood has
been strongly associated with delayed cognitive and language development (Kotrunnada et al., 2022).

Iodine is another critical micronutrient that supports thyroid hormone production, which
regulates brain growth, neural differentiation, and cognitive maturation. Iodine deficiency during early
childhood may result in intellectual impairment, reduced learning ability, and developmental delays.
Zinc also plays an essential role in cellular growth, DNA synthesis, immune function, and cognitive
processing. Zinc supports memory, attention span, and problem-solving skills, all of which are
necessary for successful early learning experiences. Deficiencies in these nutrients during early
childhood may lead to impaired cognitive functioning, learning difficulties, reduced concentration,
behavioral problems, and delayed language acquisition. Chronic nutritional deficiencies may also
permanently alter brain architecture by reducing neural connectivity and limiting synaptic efficiency.
These structural changes can negatively affect academic achievement, emotional regulation, and future
productivity (Leda et al., 2022).

Numerous studies indicate that children with adequate nutritional status consistently perform
better in language acquisition, memory tasks, problem-solving activities, executive functioning, and
school readiness. They often demonstrate stronger curiosity, better social interaction, and higher levels
of confidence during learning activities. Conversely, children who experience chronic undernutrition
may face lifelong developmental disadvantages. Therefore, ensuring balanced nutrition during eatly
childhood is not only important for physical growth but also for maximizing cognitive potential and
building a strong foundation for lifelong learning and human development (Munir et al., 2023).

2.3 Malnutrition and Its Consequences in Early Childhood

Malnutrition remains one of the most serious public health challenges affecting children
wortldwide, including in Indonesia. Despite improvements in healthcare systems, nutritional
interventions, and public awareness campaigns, many children continue to experience various forms
of malnutrition during their most critical developmental years. Malnutrition does not only refer to
insufficient food intake, but also includes imbalances in nutrient consumption, poor dietary quality,
and deficiencies in essential vitamins and minerals (Azizah, 2025a). In early childhood, malnutrition
can manifest in several forms, including undernutrition, micronutrient deficiencies, wasting, and
Stunting. Each of these conditions poses serious threats to children’s physical growth, cognitive
development, immune function, and long-term quality of life.
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One of the most concerning forms of malnutrition is stunting. Stunting is a chronic condition
characterized by impaired linear growth resulting from prolonged nutritional deficiencies, repeated
infections, and inadequate health care (Windarti et al., 2025). Children who are stunted are shorter
than expected for their age based on international growth standards. However, the impact of stunting
extends far beyond physical appearance. Stunting reflects long-term biological deprivation that affects
multiple aspects of child development. Numerous studies have shown that stunted children are more
likely to experience delayed cognitive development, poor language acquisition, reduced concentration,
and lower academic performance compared with children who have normal growth patterns. These
developmental limitations often continue into adolescence and adulthood, affecting educational
achievement, employment opportunities, and economic productivity (Zuhana et al., 2021).

Furthermore, stunting has intergenerational consequences. Adults who experienced stunting
in childhood are more likely to have lower incomes, poorer health status, and increased risks of chronic
diseases such as diabetes, hypertension, and cardiovascular disorders later in life. Women who were
stunted during childhood may also face higher risks of giving birth to low-birth-weight infants,
perpetuating the cycle of malnutrition across generations (Dini, 2022). Research consistently
emphasizes that the first 1,000 days of life—from conception until a child reaches two years of age—
represent the most critical period for preventing stunting. During this period, rapid brain growth,
organ formation, immune system development, and physical growth occur simultaneously. Nutritional
deficiencies during this phase may lead to irreversible developmental damage. If children fail to receive
adequate nutrients during this critical window, later interventions may improve some aspects of
growth but often cannot fully reverse cognitive or neurological impairments (Suryana, 2021).

Another major form of malnutrition is wasting. Wasting is defined as low body weight relative
to height and typically reflects acute malnutrition. Unlike stunting, which develops gradually over time,
wasting often occurs rapidly as a result of severe food shortages, infections, or illness. Children
experiencing wasting have reduced fat stores and muscle mass, making them physically weak and
highly vulnerable to infections (Febrianti et al., 2023). Wasting significantly increases the risk of
mortality, particularly among children under five years of age. Children with wasting often experience
weakened immune systems, making them more susceptible to respiratory infections, diarrhea,
pneumonia, and other communicable diseases. These illnesses further reduce appetite and nutrient
absorption, creating a dangerous cycle in which illness worsens malnutrition and malnutrition
increases vulnerability to illness. Without timely intervention, severe wasting can become life-
threatening.

Micronutrient deficiencies also represent a major nutritional concern in early childhood.
Among these, iron deficiency anemia is one of the most common and widespread conditions. Anemia
occurs when the body lacks sufficient healthy red blood cells or hemoglobin to transport oxygen
effectively to tissues and organs. In young children, iron deficiency can significantly affect brain
development and cognitive performance (Sari et al., 2022). Reduced oxygen delivery to the brain may
lead to fatigue, irritability, poor concentration, delayed psychomotor development, and reduced
learning capacity. Children with anemia often show lower participation in classroom activities, slower
language development, and difficulties in memory retention. If untreated, iron deficiency during early
childhood may result in long-term cognitive and behavioral challenges. In addition to iron, deficiencies
in iodine, zinc, vitamin A, and folate can also negatively affect immunity, growth, and neurological
development.

These various forms of malnutrition highlight the urgent need for comprehensive prevention
strategies focused on balanced nutrition during early childhood. Preventive efforts must begin as eatly
as pregnancy and continue throughout infancy and preschool years. Effective strategies include
maternal nutrition education, exclusive breastfeeding, appropriate complementary feeding, growth
monitoring, micronutrient supplementation, sanitation improvement, and family-based nutrition
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education. Addressing malnutrition requires collaboration among families, healthcare providers,
educational institutions, and government agencies. By ensuring balanced nutritional intake during eatly
childhood, communities can protect children from preventable developmental problems and support
the formation of healthier, more productive future generations (Idrus et al., 2025).

2.4 Nutrition and Immune System Development

Balanced nutrition plays a fundamental role in strengthening and maintaining children’s
immune systems, especially during early childhood, a period in which the body is still developing its
natural defense mechanisms. The immune system serves as the body’s primary protection against
harmful pathogens such as bacteria, viruses, fungi, and parasites, as well as environmental stressors
that may threaten health and development. In young children, the immune system is not yet fully
mature, making them more vulnerable to infectious diseases and other health complications.
Therefore, adequate and balanced nutritional intake is essential to support the formation, regulation,
and effectiveness of immune responses (Heryati & Endang, 2025). The immune system depends on a
variety of nutrients to function properly. Both macronutrients and micronutrients contribute to the
development and maintenance of immune cells, the production of antibodies, and the body’s ability
to repair damaged tissues after infection or inflammation. When children receive sufficient nutrition
from diverse food sources, their immune systems become stronger, enabling them to resist illness
more effectively and recover more quickly when they do become sick (Nugroho & Rahayu, 2021).

Vitamins play a critical role in immune defense. Vitamin A, for example, is essential for
maintaining the integrity of the skin and mucosal tissues, which act as the body’s first line of defense
against harmful microorganisms. Healthy skin, respiratory tissues, and digestive tract linings prevent
pathogens from entering the body. Vitamin A also supports the development and function of white
blood cells, which are responsible for identifying and destroying infectious agents. A deficiency in
Vitamin A may weaken immune resistance and increase susceptibility to respiratory infections and
gastrointestinal diseases (Fitri et al., 2025). Vitamin C is another important nutrient for immune
function. It acts as a powerful antioxidant that protects immune cells from oxidative stress caused by
free radicals. In addition, Vitamin C stimulates the production and activity of white blood cells,
enhances iron absorption, and supports wound healing. Children who receive adequate Vitamin C
from fruits and vegetables tend to have stronger resistance to common infections such as colds and
flu.

Vitamin E also contributes significantly to immune health. As an antioxidant, Vitamin E
protects cell membranes from oxidative damage and supports the function of immune cells,
particulatly T-cells, which play an essential role in identifying infected cells and coordinating immune
responses. Minerals are equally important in supporting immunity (Yuswatiningsih et al., 2025). Zinc
is one of the most essential minerals for immune development and regulation. It supports cell growth,
tissue repair, enzyme function, and the production of immune cells. Zinc deficiency can impair
immune responses, slow wound healing, and increase the risk of infections such as pneumonia and
diarrhea. Selenium also supports antioxidant defense systems and helps regulate inflammation and
immune responses. Adequate selenium intake contributes to better resistance against viral and
bacterial infections.

Protein is another vital nutrient in immune system development. Protein provides amino acids
needed for the synthesis of antibodies, enzymes, hormones, and immune signaling molecules.
Antibodies are specialized proteins that identify and neutralize harmful pathogens. Without adequate
protein intake, the body may struggle to produce sufficient immune cells and defense proteins,
weakening the immune response. Children who consume adequate sources of protein, such as eggs,
fish, milk, legumes, and lean meat, generally demonstrate stronger immunity and faster recovery from
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illness. Children who receive balanced nutrition are generally healthier, experience fewer illnesses, and
recover more quickly from infections. This has important implications not only for physical health
but also for educational participation and overall development. Healthy children are more likely to
attend school regularly, participate actively in classroom activities, interact positively with peers, and
engage in learning experiences without interruptions caused by illness. Consistent school attendance
and active participation contribute to better cognitive development, language acquisition, and social-
emotional growth (Purnamasari et al., 2024).

In contrast, children who suffer from malnutrition often experience repeated infections, which
further worsen their nutritional status. Illnesses such as diarrhea, respiratory infections, and intestinal
parasites can reduce appetite, impair nutrient absorption, and increase the body’s energy requirements.
This creates a dangerous cycle in which poor nutrition weakens the immune system, leading to
frequent illness, and illness further contributes to nutritional deficiencies. Over time, this cycle can
negatively affect growth, cognitive performance, emotional well-being, and long-term developmental
outcomes. Therefore, ensuring balanced nutrition during early childhood is a critical strategy for
promoting strong immune function, preventing disease, and supporting healthy growth and learning.
Nutrition-based interventions involving families, healthcare providers, and educational institutions are
essential to creating supportive environments where children can develop to their fullest potential
(Sofia et al., 2023).

2.5 Parental Nutritional Literacy and Feeding Practices

Parents, especially mothers, play a central and irreplaceable role in determining children's
nutritional status during early childhood. Since young children depend almost entirely on adults for
food selection, meal preparation, and feeding routines, parental knowledge, attitudes, and behaviors
significantly influence children's dietary patterns and overall health outcomes. The family environment
serves as the first and most influential setting where eating habits, food preferences, and nutritional
behaviors are established (Tasrif et al., 2025). Therefore, parents’ ability to provide balanced and
appropriate nutrition is essential in supporting optimal growth and development during the early years
of life. One important concept related to this role is nutritional literacy. Nutritional literacy refers to
parents’ ability to access, understand, evaluate, and apply nutritional information in everyday feeding
practices. This includes understanding food groups, nutrient functions, age-appropriate portion sizes,
meal frequency, food safety, and healthy preparation methods. Parents with strong nutritional literacy
are generally better equipped to make informed decisions about the foods they provide to their
children. They are more likely to offer balanced meals that include vegetables, fruits, protein sources,
whole grains, dairy products, and other essential micronutrients required for healthy development
(Nurmiaty et al., 2023).

Numerous studies indicate that parental nutritional knowledge significantly influences
children’s eating habits and nutritional outcomes. Parents who understand the importance of dietary
diversity are more likely to expose their children to a variety of healthy foods from an early age
(Rohima et al., 2023). This exposure helps children develop positive food preferences and reduces the
likelihood of picky eating behaviors. In addition, parents with adequate nutritional knowledge tend to
establish regular meal schedules, limit the consumption of processed foods, and encourage healthier
snacking habits. However, in many developing regions, including some areas of Indonesia, nutritional
literacy among parents remains limited. Many families still misunderstand dietary recommendations,
portion sizes, and nutrient balance for young children. Some parents may believe that a child who
appears full is automatically receiving adequate nutrition, without considering food quality or
nutritional diversity. Others may rely heavily on convenience foods or carbohydrate-dominant diets
due to habit, cultural practices, or lack of nutritional education (Muthi’ah & Negara, 2023).
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Economic limitations also significantly influence parental food choices. Families with limited
financial resources often prioritize food quantity and satiety over nutritional quality. As a result,
nutrient-rich foods such as fish, eggs, meat, fruits, and dairy products may be consumed less frequently
due to cost concerns (Prima et al., 2021). This situation increases the risk of micronutrient deficiencies
and poor growth outcomes in children. Responsive feeding practices are another important aspect of
parental caregiving. Responsive feeding involves recognizing children’s hunger and fullness cues,
encouraging self-feeding, creating positive mealtime interactions, and avoiding force-feeding or
punitive feeding behaviors. These practices not only support adequate nutritional intake but also
contribute to children’s emotional security, independence, and self-regulation. Children who
experience supportive feeding environments are more likely to develop healthy eating habits and
positive relationships with food (Pratiwi et al., 2025).

Research also shows that parental training programs focusing on practical nutrition education
can significantly improve parental knowledge, feeding practices, and children's nutritional status. Such
programs help parents make healthier food choices, prepare balanced meals, and establish supportive
feeding routines. Therefore, empowering parents through nutrition education remains a crucial
strategy in promoting optimal child health and development (Setyowati, 2025).

2.6 The Role of Early Childhood Education Institutions

Early childhood education institutions, such as kindergartens and PAUD centers, play a
strategic and highly influential role in promoting balanced nutrition among young children. Since
children spend a significant amount of time in educational settings during their formative years, these
institutions serve as important environments for shaping lifelong health behaviors, eating patterns,
and attitudes toward food. Beyond their academic function, early childhood education centers have
the potential to become key agents in supporting children's physical growth, cognitive development,
and overall well-being through structured nutrition-related programs and daily healthy
practices(Ridwanto et al., 2024).

One of the major contributions of these institutions is providing daily opportunities to
establish healthy eating habits and nutritional awareness from an early age. Through consistent
exposure to healthy routines, children gradually learn the importance of consuming nutritious foods,
practicing hygiene, and maintaining a healthy lifestyle. Schools can integrate nutrition education into
classroom learning activities in ways that are engaging, interactive, and developmentally appropriate
(Wati et al., 2024). Methods such as storytelling, educational games, food art activities, gardening
projects, and meal-sharing programs allow children to learn about food groups, nutrient functions,
and healthy food choices in enjoyable and meaningful ways. These activities not only improve
nutritional knowledge but also help children develop positive emotional associations with healthy
foods.

In addition to educational activities, schools can also contribute to preventive healthcare by
monitoring children's growth and nutritional status. Regular measurements of body weight, height,
and developmental progress allow teachers and caregivers to identify early signs of nutritional
problems such as undernutrition, overweight, or Stunting. Early detection enables timely intervention
and referral when needed. However, despite their important role, many early childhood institutions
still face challenges in implementing effective nutrition programs. Limited financial resources,
inadequate teacher training in nutrition education, insufficient educational materials, and weak
coordination with healthcare services often reduce program effectiveness (Windarta, 2021). To
address these challenges, the Holistic Integrative Early Childhood Education model has emerged as a
comprehensive approach. This model emphasizes the integration of education, nutrition, health
services, caregiving, and child protection. Through collaborative partnerships among schools, families,
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healthcare professionals, and communities, this model provides a strong framework for meeting
children's nutritional needs and supporting their overall development (Zalumin & Fadlan, 2024).

2.7 Community-Based Nutrition Development Programs

To address nutritional challenges effectively, community-based nutrition programs are
increasingly recognized as one of the most sustainable and impactful approaches for improving child
health outcomes. Nutritional problems in early childhood are often influenced by multiple factors,
including family practices, economic conditions, healthcare access, educational support, and
community environments. Therefore, effective interventions require collaborative efforts involving
schools, families, healthcare professionals, local governments, and community organizations. By
building partnerships among these stakeholders, nutrition programs can address both immediate
nutritional needs and long-term behavioral changes (Permatasari & Kusumawardani, 2022). One of
the core components of community-based nutrition programs is nutrition education for both children
and caregivers. For young children, nutritional learning should be delivered through developmentally
appropriate, engaging, and enjoyable activities. Educational methods such as storytelling, songs,
puppet shows, role-playing, food art, and interactive games help children understand the importance
of healthy eating in ways that match their cognitive and emotional development. These activities also
encourage curiosity, food acceptance, and positive attitudes toward consuming diverse and nutritious
foods (Rohim et al., 2024).

For parents and caregivers, nutrition education should focus on practical knowledge and
daily feeding practices. Training programs can include meal preparation techniques, balanced menu
planning, responsive feeding strategies, food hygiene, and budget-friendly nutrition management.
Parents also benefit from learning how to maximize the nutritional value of locally available food
resources. Utilizing local foods such as fish, eggs, legumes, sweet potatoes, bananas, and green leafy
vegetables can improve food accessibility, affordability, and sustainability. These foods provide
important sources of protein, vitamins, minerals, and fiber needed for healthy child development.
Promoting local food consumption not only improves family nutritional practices but also supports
local economic development by strengthening community food systems (Wijanarko et al., 2024). In
addition, routine growth monitoring through community health services remains essential. Regular
assessments of height, weight, and developmental milestones enable early detection of nutritional risks
such as Stunting or undernutrition. Healthcare professionals play critical roles in providing
micronutrient supplementation, deworming treatment, immunization, health counseling, and medical
referrals when necessary, ensuring children receive comprehensive nutritional support (Migang &
Manuntung, 2021).

2.8 Multisectoral Collaboration in Nutrition Programs

The complexity of nutritional problems in eatly childhood requires strong multisectoral
collaboration among various stakeholders. Nutritional challenges are influenced not only by food
availability but also by education, healthcare access, parenting practices, socioeconomic conditions,
and community support systems. Because these factors are interconnected, addressing child nutrition
effectively cannot rely on a single institution or sector. Instead, coordinated efforts among government
agencies, educational institutions, families, healthcare providers, and community leaders are essential
for achieving sustainable improvements in children's nutritional status and overall development
(Fauziah, 2023).

Government institutions play a fundamental role in establishing policy direction, allocating
funding, developing national nutrition guidelines, and implementing public health programs. Through
nutrition campaigns, food supplementation programs, and child health initiatives, governments create
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the structural foundation for community nutrition improvement. Educational institutions, particulatly
eatly childhood centers, contribute by implementing daily nutrition education, healthy eating routines,
and growth monitoring activities (Mayar & Astuti, 2021). Families serve as the primary environment
where children’s eating habits and nutritional behaviors are formed. Parents provide daily food
choices, meal routines, and emotional support during feeding. Healthcare professionals contribute by
monitoring growth, identifying nutritional risks, providing supplementation, immunization, and
medical referrals when necessary. Community leaders also help mobilize local participation and
strengthen program implementation. Research consistently shows that integrated interventions
involving all stakeholders are significantly more effective than isolated approaches in improving child
nutritional outcomes and preventing conditions such as Stunting (Ayumaharani et al., 2024).

2.9 Preventive and Promotive Approaches

Modern nutrition programs increasingly emphasize preventive and promotive approaches
rather than relying solely on treatment after nutritional problems occur. This shift reflects the
understanding that early intervention is more effective, sustainable, and economically beneficial in
supporting child health and development. Preventive nutrition strategies focus on building healthy
habits from the earliest stages of life, including proper feeding practices, balanced dietary intake,
regular health monitoring, environmental sanitation, and family empowerment. By addressing risk
factors before nutritional problems develop, children have greater opportunities to achieve optimal
growth and developmental outcomes (Ma’rifah et al., 2024).

Promotive strategies include nutrition counseling for parents, support for exclusive
breastfeeding, education on appropriate complementary feeding, clean and healthy lifestyle campaigns,
school-based meal programs, and community nutrition awareness activities. These interventions help
families make informed decisions regarding child feeding and health practices. In addition, community
participation strengthens program sustainability and social support. Together, these preventive and
promotive efforts create healthier nutritional environments that support children’s physical, cognitive,
and emotional development (Zaroh, 2024).

3. METHODOLOGY

3.1 Research Design

This study employed a qualitative literature review approach to examine the importance of
balanced nutrition in early childhood and to formulate a conceptual framework for nutrition
development programs. A literature review was chosen because it allows researchers to systematically
identify, evaluate, and synthesize findings from previous studies related to balanced nutrition, child
development, parental nutritional literacy, and nutrition intervention programs in eatly childhood
settings.

The study adopted a descriptive-analytical design, aiming not only to describe existing evidence
but also to critically analyze current challenges, implementation barriers, and effective strategies in
balanced nutrition programs for young children. This approach enabled the researcher to generate a
comprehensive understanding of how balanced nutrition contributes to children’s physical, cognitive,
and socio-emotional development, as well as how integrated nutrition programs can be developed
within community and educational contexts.

3.2 Participants and Research Context

Since this study was based on a literature review, it did not involve human participants directly.
y > p y
Instead, the “participants” of this research consisted of published academic sources, including peer-
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reviewed journal articles, conference proceedings, books, government reports, and institutional
publications related to eatly childhood nutrition and development. The literature included studies
focusing on children aged 0—6 years, parents or caregivers, early childhood education institutions,
healthcare professionals, and community-based nutrition programs. Sources were selected from both
national and international publications to provide broader perspectives on balanced nutrition practices
and challenges in early childhood education contexts.

The research context focused on early childhood nutrition development, particularly in
educational and family environments. Special attention was given to studies conducted in Indonesia,
where nutritional issues such as Stunting, anemia, and undernutrition remain significant public health
concerns. However, international studies were also included to enrich the theoretical and practical
understanding of effective nutrition interventions.

3.3 Data Collection Methods

Data were collected through a systematic literature search from various academic databases
and scholarly sources. The main databases used in this study included Google Scholar, ResearchGate,
institutional repositories, and scientific journal databases.

Keywords used during the search process included balanced nutrition, early childhood nutrition,
Stunting prevention, parental nutritional literacy, nutrition intervention, community-based nutrition programs, and early
childhood education. These keywords were used individually and in combination to ensure comprehensive
coverage of relevant studies.

The inclusion criteria for selecting literature were as follows:
1. Studies published within the last five years, with several foundational references included when
relevant.
2. Studies focusing on children aged 06 years.
3. Studies discussing balanced nutrition, nutritional interventions, parental involvement, or early
childhood development.
4. Sources published in academic journals, books, conference proceedings, or official institutional
reports.
The exclusion criteria included:
1. Non-academic articles without clear scientific methodology.
2. Duplicate publications.
3. Studies unrelated to early childhood nutrition or development.

After the selection process, the relevant literature was organized, categorized, and prepared

for further analysis.

3.4 Data Analysis Techniques
Data analysis was conducted using thematic analysis. This method was chosen because it
allows the identification of recurring patterns, concepts, and themes across different studies. The
analysis process consisted of several stages:
a. Data Familiarization
The researcher carefully read and reviewed all selected literature to gain a comprehensive
understanding of the content and findings.
b. Coding Process
Important concepts, findings, and key information related to balanced nutrition, developmental
outcomes, parental roles, institutional support, and intervention programs were highlighted and
coded.

c. Theme Development
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The coded data were then grouped into broader themes, including the role of nutrition in physical
growth, nutrition and cognitive development, the impact of malnutrition in eatly childhood,
parental nutritional literacy, school-based nutrition programs, community-based intervention
strategies
d. Interpretation and Synthesis
The identified themes were interpreted and synthesized to build a conceptual framework
regarding the importance of balanced nutrition and effective program development strategies in
early childhood settings.
This analytical process allowed the researcher to integrate findings from multiple sources and
generate evidence-based conclusions.

3.5 Ethical Considerations

Although this study did not involve direct interaction with human participants, ethical
principles were still carefully maintained throughout the research process. First, all sources used in this
study were properly acknowledged through accurate citation and referencing to respect intellectual
property rights and avoid plagiarism. Second, the researcher ensured that all selected literature came
from credible, reliable, and academically recognized sources to maintain research integrity and validity.
Third, the interpretation of findings was conducted objectively, without manipulating or
misrepresenting the original results of previous studies.

Finally, the researcher maintained academic honesty and transparency throughout all stages of
the research process, ensuring that the findings and conclusions presented were based solely on
evidence gathered from the reviewed literature.

4. FINDINGS

The findings of this literature review indicate that balanced nutrition is a fundamental
determinant of optimal early childhood development. Across the reviewed studies, adequate intake of
macronutrients and micronutrients consistently supported children's physical growth, brain
development, cognitive performance, and immune function. Protein, iron, iodine, zinc, vitamins, and
essential fatty acids were identified as the nutrients most strongly associated with children's learning
readiness, memory, language development, and overall developmental outcomes. Conversely,
nutritional deficiencies during the first 1,000 days of life were consistently associated with stunting,
impaired cognitive development, delayed language acquisition, weakened immunity, and lower
educational readiness. These findings demonstrate that balanced nutrition is not only essential for
physical health but also serves as a foundation for lifelong learning and human development.

The review also revealed that malnutrition remains one of the most significant challenges
affecting early childhood development in Indonesia. Stunting, anemia, wasting, and micronutrient
deficiencies continue to influence children's physical growth, cognitive functioning, and future
productivity. The reviewed literature consistently identified low parental nutritional literacy as one of
the primary causes of poor nutritional status. Many parents continue to experience difficulties in
planning balanced meals, understanding age-appropriate nutritional requirements, and implementing
responsive feeding practices. Economic limitations, cultural dietary habits, and limited access to
nutrition education further exacerbate these challenges. These findings suggest that improving
parental nutritional literacy is essential for enhancing children's nutritional status.

Another important finding concerns the strategic role of early childhood education institutions
in promoting balanced nutrition. The literature indicates that PAUD centers and kindergartens
provide valuable opportunities to establish healthy eating habits through nutrition education, meal-
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sharing activities, growth monitoring, and health promotion programs. However, many institutions
still lack structured and integrated nutrition programs because of limited resources, insufficient teacher
preparation, and weak collaboration with healthcare services. Schools that implemented nutrition
education together with family involvement reported better nutritional awareness and healthier eating
behaviors among children. These findings demonstrate that educational institutions function as
important environments for strengthening healthy nutrition practices during early childhood.

The findings further indicate that community-based nutrition development programs are more
effective when multiple stakeholders work collaboratively. Successful programs integrate nutrition
education, growth monitoring, responsive feeding education, healthcare services, and family
participation into comprehensive interventions. Collaboration among parents, teachers, healthcare
professionals, community organizations, and government agencies strengthens program sustainability
and improves children's nutritional outcomes. Preventive and promotive approaches were consistently
reported as more effective than interventions focusing solely on treatment after nutritional problems
occur. These integrated strategies support not only nutritional improvement but also children's
physical, cognitive, and socio-emotional development. Therefore, multisectoral collaboration emerged
as a key component of sustainable balanced nutrition programs for eatly childhood.

5. DISCUSSION

The findings of this study highlight that balanced nutrition is a fundamental factor in ensuring
optimal growth and development during eatly childhood. The results support previous studies
showing that adequate intake of macronutrients and micronutrients significantly contributes to
physical growth, cognitive development, and immune system strength. Children who receive sufficient
nutrition tend to demonstrate better concentration, language development, memory performance, and
school readiness. This confirms that early childhood is a critical period in which nutritional support
directly influences lifelong developmental outcomes.

The study also reveals that nutritional challenges, including Stunting and anemia, remain
significant issues, particularly in Indonesia. These problems are not solely caused by food insecurity
but are also influenced by low parental nutritional literacy, inappropriate feeding practices, and limited
access to health education. Parents play a central role in shaping children’s eating habits and nutritional
status. Therefore, improving parental knowledge through nutrition education is essential.

Furthermore, early childhood education institutions have the potential to become effective
environments for nutrition promotion. However, sustainable results require strong collaboration
among schools, families, healthcare professionals, and communities. An integrated, preventive, and
community-based approach is necessary to create long-term improvements in children’s nutritional
health and developmental outcomes.

6. CONCLUSION

In conclusion, balanced nutrition plays a fundamental role in supporting the optimal growth
and development of eatly childhood. Adequate intake of essential nutrients contributes significantly
to children’s physical growth, cognitive development, immune system strength, and overall learning
readiness. The findings of this study demonstrate that nutritional deficiencies, including Stunting,
anemia, and undernutrition, continue to pose serious challenges to child development, particularly in
Indonesia.
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This study also highlights that parental nutritional literacy, feeding practices, and
environmental support strongly influence children’s nutritional outcomes. In addition, early childhood
education institutions have an important role in promoting healthy eating behaviors and supporting
nutrition education. Therefore, effective nutrition improvement requires integrated collaboration
among families, schools, healthcare professionals, and community stakeholders. Through sustainable,
preventive, and community-based nutrition development programs, children can achieve their full
developmental potential and build a healthier foundation for future life.
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