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Entered Early childhood is a golden period in human life that greatly
May 02, 2025 determines the quality of long-term growth and development.
Revised One important factor that supports the optimization of this phase
May 22, 2025 is the fulfillment of micronutrient needs such as iron, iodine, zinc,
Accepted and vitamin A. This study aims to examine in depth the impact of
May 25, 2025 micronutrient deficiencies on early childhood development
Published through a literature study method with a qualitative approach. The
May 30, 2025 results of the literature search indicate that micronutrient

deficiencies have a serious impact on cognitive development,
physical growth, social-emotional abilities, and children's
Keywords: immune systems. [ron deficiency anemia, iodine deficiency, zinc
deficiency, and lack of vitamin A have been shown to contribute
to decreased 1Q, motor delays, and increased risk of infectious
diseases and child mortality. These findings emphasize that the
problem of micronutrient deficiencies is a multidimensional issue
that requires cross-sector interventions based on scientific
evidence. These interventions include family education,
fortification programs, and community empowerment in
providing nutritious food. Thus, the fulfillment of micronutrients
from an early age is a strategic step in developing superior,
healthy, and productive human resources in the future

Micronutrients, Early
childhood development,
Literature study

Introduction

The early age period is a critical phase in the process of child growth and development, especially
in the age range of 0-5 years which is known as the golden age. During this period, brain
development occurs very rapidly and determines the cognitive, motoric, and social-emotional
abilities of children in the future. Adequate nutrition, especially micronutrients such as iron, iodine,
zinc, and vitamin A, play an important role in forming the structure and function of the brain and
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the immune system. Deficiency of one of these nutrients can cause permanent developmental
disorders, because damaged or underdeveloped brain cells cannot be replaced. This fact is
reinforced by research by Black et al. (2013) which states that nutritional disorders in early life
can significantly reduce the potential for intelligence and learning capacity of children.
Unfortunately, the problem of micronutrient deficiencies is still a global challenge, especially in
developing countries, including Indonesia.

Based on data from the Global Nutrition Report (2021), around two billion people in the world
suffer from micronutrient deficiencies, with the highest rates in Asia and Africa. In Indonesia itself,
the prevalence of anemia in toddlers reached 38.5% according to the 2018 Riskesdas, and vitamin
A and iodine deficiencies still occur in a number of areas with limited access to nutritious food.
This condition is influenced by various factors such as low family nutritional awareness, economic
inability, and the lack of availability of local foods rich in micronutrients. In addition, children
who live in environments with poor sanitation and often experience infections are at greater risk
of losing nutrients due to diarrhea and decreased appetite, which then worsens the condition of
nutritional deficiency.

The impact of micronutrient deficiencies is not only physical, such as stunted growth, but also
extends to cognitive, emotional, and behavioral aspects. Children with iron deficiency anemia, for
example, have a higher risk of experiencing decreased intellectual function, poor concentration,
and difficulties in language and motor skills. Research by Lozoff et al. (2006) states that children
with iron deficiency tend to have lower 1Qs than children with good nutritional status. In addition,
vitamin A and zinc deficiencies are also known to affect children's immune system, emotional
stability, and social activities, which ultimately hinders their readiness to enter formal education.
This shows that micronutrient deficiencies not only have short-term impacts, but can also hinder
the quality of human resources in the long term.

In response to this problem, various studies emphasize the importance of a multisectoral approach
in addressing micronutrient deficiencies, not only through health programs, but also through
educational interventions, food security, and evidence-based public policies. This approach
includes strengthening food fortification programs, family-based nutrition education, and
empowering local communities to provide easily accessible nutritious food. A study by Bhutta et
al. (2013) stated that interventions involving more than one sector can significantly increase the
effectiveness of nutrition programs compared to a single approach. Therefore, this literature study
1s important to collect and analyze relevant scientific findings, so that it can provide evidence-
based recommendations for the development of comprehensive and contextual micronutrient
intervention strategies, especially for early childhood in Indonesia.
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Method

This study uses a qualitative approach with a literature review method to examine the impact of
micronutrient deficiencies on early childhood development. A qualitative approach was chosen
because this study aims to understand and interpret social phenomena in depth through a review
of relevant written sources, not with a quantitative approach that focuses solely on numbers or
statistics. In accordance with Creswell's (2014) view, a qualitative approach is exploratory, based
on contextual interpretation, and is suitable for use in research that focuses on social, educational,
and health issues, especially those related to children's developmental conditions in a
multidimensional perspective.

The literature study method is used as the main strategy in collecting, analyzing, and synthesizing
secondary data from various scientific publications, official reports, accredited journals, academic
books, and relevant policy documents. Literature searches were conducted by accessing various
scientific databases such as Google Scholar, PubMed, Scopus, and national journal portals such as
Garuda and SINTA. The inclusion criteria used include articles published in the last five years
(2019-2024), specifically discussing micronutrients (such as iron, iodine, zinc, vitamin A), and
their relationship to aspects of early childhood development, both in terms of physical, cognitive,
and psychosocial. The selected literature has also gone through a peer-review process and has
credible academic quality.

In the analysis process, the data was reviewed using content analysis techniques, namely by
identifying the main themes, patterns, and relationships between concepts from various sources
that have been collected. This technique is considered appropriate because it allows researchers to
explore the diverse theoretical and empirical meanings of the literature analyzed. As explained by
Krippendorff (2013), content analysis in literature studies allows researchers to dig deeper into a
topic through systematization and conceptual interpretation of data. The analysis process is carried
out iteratively and comparatively, namely by comparing findings between literatures to obtain a
comprehensive and comprehensive understanding of the impact of micronutrient deficiencies on
early childhood development.

Through this approach, research is expected to provide theoretical and practical contributions in
mapping micro-nutrition issues and produce evidence-based recommendations that can support
the formulation of more effective nutritional intervention strategies, especially in the context of
human resource development from an early age.

Results and Discussion
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Early childhood development is the main foundation for the continuation of a healthy, productive,
and competitive human life. In this phase, various biological and psychological processes work
simultaneously and quickly, such as brain cell growth, the formation of the central nervous system,
and social and emotional development. Various studies have shown that disorders in this phase can
have long-term impacts that are difficult to repair later. One crucial factor that influences this
development is the adequacy of micronutrients, namely essential nutrients that the body needs in
small amounts but play a major role in metabolic functions and development. Deficiencies in
micronutrients such as iron, iodine, zinc, and vitamin A have been shown to be closely related to
disorders in children's growth and development, both in terms of physical, cognitive, and
behavioral aspects.

Iron deficiency, for example, is one of the most common deficiencies in the world, especially in
developing countries. Iron deficiency anemia in children can cause brain tissue hypoxia that
inhibits the process of myelination and cognitive development. Lozoff et al. (2006) in their study
showed that early childhood children who experience iron deficiency have lower IQ scores and
language and motor skills that are lagging behind compared to children who have normal iron
levels. This condition is further exacerbated if the deficiency occurs chronically without adequate
intervention. In addition, iron also plays a role in the formation of dopamine, an important
neurotransmitter in the learning and memory process. Thus, iron deficiency not only affects
physical aspects, but also the child's ability to receive and process information optimally.

In addition to iron, iodine is also a very important micronutrient, especially in the development of
the central nervous system. lodine deficiency in pregnant women or early childhood can cause
intellectual disorders called cretinism, as well as permanently reduce children's cognitive abilities.
WHO states that iodine deficiency is the main cause of preventable brain development disorders.
In Indonesia, although the iodized salt fortification program has been implemented, there are still
areas with low iodine consumption coverage, especially in remote and underdeveloped areas. This
shows the need for more effective educational efforts and logistics distribution to reach these
vulnerable groups.

Another important micronutrient is zinc, which plays a vital role in cell growth, wound healing,
and immune function. Zinc deficiency in children can cause stunted growth, decreased appetite,
and susceptibility to infection. Furthermore, zinc is also involved in the regulation of neurogenesis
and synaptogenesis in the child's brain. According to Sandstead et al. (2000), children with low
zinc levels tend to have short concentration, tire easily, and experience obstacles in social
interactions. This condition can have a negative impact on their readiness to enter formal learning
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environments, such as kindergarten or elementary education, which ultimately hinders their
academic achievement and social development.

Vitamin A, as an important antioxidant, is also essential for the formation and maintenance of
epithelial tissue, as well as visual function and the immune system. Vitamin A deficiency can cause
visual impairment such as night blindness, and increase the risk of death from infections, especially
diarrhea and measles. UNICEF research (2020) states that providing vitamin A supplements twice
a year can reduce child mortality by 24%. This fact confirms that interventions for micronutrient
deficiencies are not only about growth aspects, but also about the child's survival. When children
do not have optimal micronutrient status, their immune system will weaken, making them more
susceptible to disease, which ultimately worsens the general nutritional condition.

From a psychosocial perspective, children who experience micronutrient deficiencies tend to show
symptoms such as being easily irritated, withdrawn, and less active in interacting with their
surroundings. This has an impact on children's social and emotional adaptation abilities in
everyday life. Limited social interaction from an early age risks disrupting personality
development and language skills. As stated by Grantham-McGregor et al. (2007), the combination
of malnutrition and lack of environmental stimulation will produce negative effects that reinforce
each other in the long term. Therefore, the fulfillment of micronutrients must go hand in hand with
the provision of psychosocial stimulation and responsive parenting.

This discussion shows that the problem of micronutrient deficiencies is a cross-sectoral issue that
cannot be addressed through health services alone. A multi-sectoral approach through
collaboration between health, education, food security, and social protection is very important.
Programs such as locally based supplementary feeding, food fortification, family nutrition
education, and community-based social interventions have proven to be more effective in reaching
vulnerable groups. Bhutta et al. (2013) stated that interventions designed based on scientific
evidence and involving community participation have a higher success rate and have long-term
impacts. Therefore, the results of this literature study aim to formulate policy recommendations
and strategies for overcoming micronutrient deficiencies that are comprehensive and contextual.

Overall, this literature review shows that micronutrient deficiencies have a significant impact on
all aspects of early childhood development, from physical, cognitive, emotional, to social. Findings
from various scientific sources indicate that efforts to prevent and treat micronutrient deficiencies
must be carried out early and continuously. This study not only enriches theoretical understanding
of the importance of micronutrients in early life, but also becomes an important foothold in
formulating evidence-based nutritional interventions that can be adopted by the government, early
childhood education institutions, and community organizations. Thus, this literature study plays a
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strategic role in supporting the development of healthy, intelligent, and competitive Indonesian
human resources from an early age.

Conclusion

Based on the results of the literature review, it can be concluded that micronutrient deficiencies
have a significant impact on early childhood development, including physical, cognitive,
emotional, and social aspects. Early childhood is a critical phase in the formation of brain structure
and function that cannot be repaired if there is a disruption due to nutritional deficiencies. Iron,
iodine, zinc, and vitamin A are four main micronutrients that play an important role in children's
growth and development. Iron deficiency has been shown to reduce 1Q, concentration, and fine
motor skills. Iodine deficiency interferes with brain development which results in a permanent
decrease in intelligence. Meanwhile, zinc deficiency has an impact on slow growth, low immunity,
and obstacles to social interaction. Vitamin A is no less important because it plays a role in visual
function, immunity, and children's survival. The impact of micronutrient deficiencies is not only
short-term, but also affects the quality of human resources in the long term. Therefore, integrated
cross-sector interventions are needed involving families, health workers, educators, and the
government. These efforts need to be based on a scientific and contextual approach to be effective
in preventing and overcoming micronutrient deficiencies from an early age.
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