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Abstract

Background: Micronutrient deficiencies, such as iron, vitamin A, zinc, and iodine, remain
critical nutritional issues in developing countries, including Indonesia. These deficiencies
significantly impact public health, particularly among children and pregnant women, causing
conditions like anemia, stunting, and increased susceptibility to infections. Objective: This
study aims to evaluate the effectiveness of micronutrient supplementation in improving
nutritional status, with a focus on identifying challenges and proposing solutions for sustainable
interventions. Methods: A systematic literature review was conducted using sources from
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Google Scholar. Keywords included “micronutrient supplementation,” “nutritional status
improvement,” and “micronutrient deficiencies.” Journals were selected based on criteria such
as publication within the last 20 years, relevance, and inclusion of clinical trials or human case
studies. Data were classified by micronutrient type, target population, and measured outcomes.
Results and Discussion: Micronutrient supplementation significantly improves nutritional
status in vulnerable groups. Iron supplementation reduces anemia rates and associated
complications, while vitamin A supplementation decreases infection-related morbidity and
mortality. Zinc supplementation alleviates stunting and reduces diarrhea and respiratory
infections in children. However, challenges such as limited accessibility, low compliance, and
programmatic barriers persist, necessitating integrated approaches for sustainable outcomes.
Conclusion: Micronutrient supplementation is effective in improving nutritional and health
status, particularly among children and pregnant women. To optimize these outcomes,

supplementation programs should be complemented by education, food-based interventions,

and supportive government policies that ensure accessibility and sustainability.
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Introduction

Micronutrient deficiency, also known as ‘hidden hunger,’ is a significant public health
problem, especially in developing countries. Micronutrients such as iron, iodine, vitamin A and
zinc are essential nutrients that are required by the body in small amounts, but have a major
impact on bodily functions and overall health. Inadequacy of these micronutrients risks causing
health problems such as anaemia, stunting, and various immunological and neurological
problems. Furthermore, although technological and scientific advances have reduced the
burden of micronutrient deficiencies, they are still estimated to occur and affect more than 2
billion people of all ages, especially pregnant women and children under the age of 5 years.!

Micronutrient deficiencies are associated with a range of adverse outcomes for both
mother and baby. Anaemia in pregnancy, which is usually caused by iron deficiency, increases
the risk of maternal mortality, perinatal mortality and low birth weight.>** These high rates of
anaemia are also one of the main causes of impaired cognitive and physical development in
children. Vitamin A and zinc deficiency also remain significant problems. Vitamin A deficiency
often causes visual impairment and increases the risk of infection in children, while zinc
deficiency can stunt growth and reduce the body's resistance to infection.” These conditions
emphasise the urgency of micronutrient supplementation interventions that can help meet the
nutritional needs of vulnerable population groups.

Micronutrient supplementation programmes have been widely implemented as one
strategy to address these issues. Micronutrient supplementation is an easy, cheap and effective
intervention in correcting nutritional deficiencies in vulnerable populations. Some of the key
micronutrients that are often supplied include iron, vitamin A, iodine, and zinc, each of which
has an important role in the development and functioning of the body. Iron, for example, is
essential for the production of haemoglobin in the blood, which transports oxygen throughout
the body. Iron deficiency often leads to anaemia, which can affect cognitive function and
endurance. Vitamin A is essential for eye health and the immune system, while zinc plays a
role in immune function and tissue growth and repair.

However, the effectiveness of micronutrient supplementation depends on several
factors, including accessibility, compliance with consumption, and adequate monitoring. In
many developing countries, distribution of supplements still faces challenges, especially in

rural or remote areas where access is limited. In addition, while supplementation has been
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shown to be effective in improving nutritional status, adherence to taking micronutrient
supplements regularly is often low. This is influenced by factors such as people's unfamiliarity
with the importance of micronutrients, discomfort in taking supplements, or disliked flavours,
especially in children. These challenges highlight the importance of a holistic and sustainable
approach to the implementation of micronutrient supplementation programmes. Only a few
countries have managed to significantly reduce the prevalence of anaemia. Although evidence-
based recommendations to prevent anaemia are available, many policy gaps and programmatic
barriers limit the effectiveness of anaemia intervention programmes within countries.!”
Improved access, nutrition education and other support programmes are needed to ensure these
interventions can have a significant long-term impact.

This article aims to evaluate the effectiveness of micronutrient supplementation in
improving nutritional status based on existing research, particularly relevant to the context of
Indonesia and other developing countries. By conducting a systematic literature review of
published studies, this article will provide a comprehensive overview of the extent to which
micronutrient supplementation can improve nutritional outcomes. It will also identify the
challenges and constraints faced in implementing micronutrient supplementation programmes,

and provide recommendations to improve the effectiveness of these programmes in the future.

Methods
The research method used was a systematic literature review with a literature search on
Google Scholar. The keywords used included: ‘micronutrient supplementation,” “nutritional
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status improvement,” “anaemia in children,” and ’micronutrient deficiencies.” Relevant
journals were selected based on several criteria: publication within the last 20 years, reputable
journals, and research involving clinical trials or human case studies. Data were classified by
micronutrient type, population group (children, pregnant women, or adults), and outcome

measured.

Discussion

Anaemia is one of the most common nutritional conditions found worldwide, especially
in children and women of reproductive age. Iron deficiency is the leading cause of anaemia,
which can impair cognitive development, physical growth and reduce individual productivity.
Iron supplementation in particular has been shown to be highly effective in reducing anaemia
rates, especially in pregnant women and infants. In the journal Georgieff, Michael K. et al.* it

was stated that in most studies, supplementation of anaemic women with iron during pregnancy

99



e-ISSN:3063-9433 Journal of Diverse Medical Research: 2025; 2 (3)

reduced the rate of iron deficiency anaemia and nonanemic iron deficiency at the time of
delivery, and in some studies, it reduced the risk of adverse outcomes, suggesting that
supplementation in this population is beneficial. Similar results were found in a study by
Pasricha et al.” which showed that iron supplementation in children aged 6-24 months
significantly increased their haemoglobin levels.

Iron supplementation also affects the health of the mother and the baby. Iron deficiency
in pregnant women can lead to various complications, including premature birth and low birth
weight. With adequate iron supplementation, these risks can be reduced, increasing the chances
of a healthy baby being born. However, the effectiveness of this supplementation depends on
the dose, frequency and duration of supplementation. For example, in some studies it was found
that daily doses gave better results than weekly doses. Challenges in implementing iron
supplementation programmes include adherence to consumption and side effects, such as
nausea or constipation, which often discourage women from continuing supplementation.

Vitamin A is an essential micronutrient that plays a role in maintaining eye health and
boosting immunity. Vitamin A deficiency can cause visual impairment, including night
blindness, and increase the risk of infections in children. Several studies have shown that
regular vitamin A supplementation can reduce the risk of blindness and increase the body's
resistance to infectious diseases such as measles. For example, a study by Imdad et al. showed
that vitamin A supplementation in children aged 6 months to 5 years in developing countries
can reduce mortality rates by 12%. In addition, vitamin A is also known to have positive effects
on the health of pregnant women. Vitamin A supplementation in pregnant women can help
prevent vision-related complications and improve immune response. However, vitamin A
supplementation also requires proper supervision as excessive doses can cause toxicity,
especially in pregnant women. Therefore, programmes involving vitamin A often use doses
that are adjusted based on age and health needs.

Zinc is a micronutrient that is essential for growth, maintenance of body tissues, and
immune function. Zinc deficiency is often associated with stunted growth, low immunity, and
increased risk of infection in children. In a randomised trial conducted in Bangladesh by Qadir
et al.} involving 190 children aged between 3 and 24 months, and diagnosed with diarrhoea,
the duration of illness in low-weight children after zinc supplementation was reduced to 33%.
Zinc is also beneficial in preventing respiratory infectious diseases in children. Zinc
supplementation has also been proposed to prevent Improved maternal and child nutrition
pneumonia in infants and young children, reducing the risk of developing pneumonia by 13%.

In developing countries like Indonesia, where the prevalence of stunting and diarrhoea is still

100



e-ISSN:3063-9433 Journal of Diverse Medical Research: 2025; 2 (3)

high, zinc supplementation can help improve the health status and quality of life of vulnerable
children.

Zinc supplementation also has a positive impact on the linear growth and weight gain
of malnourished children. Studies in India showed that children who took zinc supplements for
three months had better weight and height gains than those who did not receive
supplementation.! However, the effectiveness of zinc depends on the dose and frequency of
administration. In some areas, zinc supplements are given together with other supplements to
improve overall nutritional status.

Multivitamin supplementation that includes a combination of several micronutrients
(such as iron, vitamin A, zinc and iodine) is often used in populations with nutritional
deficiencies. These multivitamins aim to improve overall nutritional status, especially in
children and pregnant women who are vulnerable to various micronutrient deficiencies. A
recent trial in Bangladesh found that a dual micronutrient powder given to low birth weight
full-term infants significantly reduced the risk of stunting at 12 months of age.9 In addition,
nutritional interventions provided before conception and during pregnancy are critical to
support optimal growth and development pathways.’

Multivitamin supplementation is considered more practical and economical as it
includes several essential nutrients in one dose. This facilitates consumption and improves
compliance, especially in children. However, the effectiveness of multivitamins depends on the
appropriate dosage and the level of bioavailability of each micronutrient in it. In some cases,
the use of multivitamins may cause side effects if taken in excess or not as required. Therefore,
it is important for public health programmes to monitor the needs of specific individuals or
groups to make multivitamin administration more effective and safe.

While the effectiveness of micronutrient supplementation in improving nutritional
status is scientifically proven, implementation challenges remain significant. Distribution of
supplements to remote areas is often challenging due to limited infrastructure and transport
costs. In addition, inconsistent availability of supplements and limited health workers are also
barriers that slow down programme coverage.

The level of compliance in taking supplements is also one of the main challenges,
especially among children and pregnant women. Many of them are unaware of the importance
of micronutrients or are reluctant to take supplements due to unpleasant taste or side effects,
such as nausea and constipation. Therefore, nutrition education programmes are needed to
increase public understanding of the importance of micronutrients and their long-term impact

on health. In addition, the cost of producing and distributing micronutrient supplements is often
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a barrier to wider implementation. Countries with limited resources must choose between

allocating budget to supplementation programmes or other health interventions.

Conclusion

Micronutrient supplementation has been shown to be effective in improving nutritional
and health status, especially in vulnerable groups such as children and pregnant women.
However, the effectiveness of this programme can be optimised if it is integrated with food-
based interventions and education programmes to improve community understanding of the
importance of micronutrients. Government policies that support the accessibility and
sustainability of supplementation programmes are essential in addressing micronutrient

deficiencies in Indonesia.
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