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Introduction

Folic acid supplementation during pregnancy is a well-established
practice to prevent neural tube defects (NTDs) and support fetal
development. This review explores the biochemical role of folic acid,
the recommended intake during pregnancy, the impact on maternal
and fetal health, and public health strategies to enhance compliance
[1]. While supplementation has been widely endorsed, disparities
in adherence and awareness persist, necessitating further research
and intervention programs [2]. Folic acid, a synthetic form of folate
(Vitamin B9), plays an essential role in DNA synthesis, cell division,
and neural tube formation in early embryonic development. Deficiency
in folic acid during pregnancy has been linked to severe congenital
anomalies, primarily NTDs such as spina bifida and anencephaly [3].
This article examines the importance of folic acid, its recommended
dosage, and its implications on pregnancy outcomes. Prenatal folic
acid supplementation is a cornerstone of maternal healthcare, playing a
crucial role in the health and development of both the mother and the
fetus [4]. Folic acid, a synthetic form of folate (vitamin B9), is essential
for DNA synthesis, cell division, and proper neural tube formation.
During pregnancy, the demand for folic acid significantly increases to
support rapid fetal growth and maternal tissue expansion. A deficiency
in folic acid during early pregnancy has been strongly associated with
neural tube defects (NTDs) such as spina bifida and anencephaly,
which can lead to severe disability or fetal loss [5]. Consequently,
global health organizations, including the Centers for Disease Control
and Prevention (CDC) and the World Health Organization (WHO),
strongly advocate for folic acid supplementation before conception and
during the early weeks of gestation [6]. Despite its well-documented
benefits, awareness and adherence to folic acid supplementation
recommendations vary across populations due to factors such as
socioeconomic status, educational background, healthcare accessibility,
and cultural beliefs [7]. In response, many countries have implemented
folic acid fortification programs in staple foods, aiming to reduce the
incidence of NTDs and other folate-related complications. However,
these measures are not universally adopted, and disparities in maternal
nutrition persist.

Beyond neural tube defects, emerging research suggests that
adequate folic acid intake during pregnancy may have broader
implications for fetal brain development, cardiovascular health, and
immune function. Additionally, maternal folic acid levels have been
linked to outcomes such as preterm birth, low birth weight, and
congenital heart defects [8]. With growing interest in the prenatal
environment's impact on long-term health, folic acid supplementation
continues to be a topic of significant scientific and clinical interest.

This paper explores the critical role of prenatal folic acid
supplementation in maternal and fetal health, highlighting its biological
functions, recommended intake levels, potential risks of deficiency,
and the effectiveness of fortification policies. By understanding the
importance of folic acid, healthcare providers and expecting mothers
can make informed decisions that support optimal pregnancy outcomes
and fetal development.

The role of folic acid in pregnancy

Folic acid functions as a coenzyme in one-carbon metabolism,
facilitating the transfer of methyl groups necessary for DNA replication
and cellular function. During early gestation, rapid cell division
and differentiation require an adequate supply of folate to prevent
chromosomal abnormalities and congenital defects.

Neural tube closure occurs between the 21st and 28th day of
gestation. Inadequate folic acid levels during this critical period increase
the risk of NTDs. Studies indicate that folic acid supplementation
reduces the incidence of NTDs by up to 70% when initiated before
conception and continued during the first trimester.

Beyond preventing NTDs, folic acid supplementation has been
associated with a reduced risk of preterm birth, low birth weight,
preeclampsia, and congenital heart defects. Additionally, maternal
folate status has been linked to neurodevelopmental outcomes in
offspring, influencing cognitive function and behavioral health.

The Centers for Disease Control and Prevention (CDC) and the
World Health Organization (WHO) recommend a daily intake of
400-800 mcg of folic acid for women of reproductive age, particularly
those planning pregnancy. Natural dietary sources include leafy greens,
legumes, fortified grains, and citrus fruits. However, dietary intake
alone is often insufficient, necessitating supplementation.

Public health strategies and compliance challenges

Many countries have implemented mandatory folic acid fortification
in staple foods such as flour and cereals to reduce the prevalence of
folate deficiency. These programs have significantly decreased NTD
incidence in populations with high adherence.

Despite widespread recommendations, gaps in folic acid intake
persist due to socioeconomic disparities, lack of awareness, and
inconsistent prenatal care. Educational campaigns, targeted outreach,
and healthcare provider interventions are critical in improving
adherence.

Conclusion

Prenatal folic acid supplementation remains a cornerstone of
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maternal-fetal health, with well-documented benefits in preventing
NTDs and improving pregnancy outcomes. Strengthening public
health initiatives, increasing access to supplementation, and enhancing
awareness among women of childbearing age are imperative to
maximizing its protective effects. Future research should focus
on optimizing dosing strategies and understanding long-term
developmental benefits. Folic acid supplementation remains an
essential component of prenatal care, with profound implications
for maternal and fetal health. Its critical role in DNA synthesis, cell
division, and neural tube formation underscores the necessity of
adequate intake before and during pregnancy. The prevention of neural
tube defects is among the most compelling reasons for widespread
folic acid supplementation, but its benefits extend far beyond this,
influencing fetal neurodevelopment, cardiovascular health, and birth
outcomes. Despite the known advantages of folic acid, disparities
in supplementation adherence persist, influenced by factors such
as socioeconomic conditions, healthcare accessibility, and public
awareness. While fortification programs have successfully reduced
neural tube defect prevalence in some regions, global efforts must
continue to ensure that all women of reproductive age have access to
adequate folic acid intake. Healthcare providers play a pivotal role in
educating and guiding expecting mothers on the importance of prenatal
vitamins and dietary sources of folate.

As research continues to uncover the far-reaching impacts of
maternal folic acid levels on fetal development and long-term health,
the emphasis on prenatal supplementation will likely grow stronger.
Future strategies should focus on enhancing public health policies,
increasing awareness, and ensuring equitable access to supplementation

to safeguard maternal and infant well-being. By prioritizing prenatal
folic acid supplementation, society can take a proactive approach in
preventing birth defects and improving health outcomes for future
generations.
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