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Abstract

Preterm birth remains one of the leading causes of neonatal morbidity and mortality worldwide, contributing substantially to
long-term neurodevelopmental impairment, respiratory complications, and healthcare burden. Maternal health before and
during pregnancy plays a critical role in determining fetal growth, gestational duration, and neonatal outcomes. Nutritional
deficiencies, inadequate antenatal care, maternal anemia, gestational diabetes, hypertensive disorders, infections, obesity, and
psychosocial stress are strongly associated with adverse pregnancy outcomes. This narrative review explores the relationship
between maternal nutrition, antenatal interventions, and neonatal outcomes, with particular emphasis on evidence-based
preventive strategies for reducing preterm birth and low birth weight. Literature from peer-reviewed journals, World Health
Organization recommendations, and recent maternal-fetal medicine guidelines were reviewed. The findings demonstrate that
balanced maternal nutrition, folic acid supplementation, iron therapy, vitamin D optimization, adequate protein intake, early
antenatal surveillance, and multidisciplinary maternal care significantly improve pregnancy outcomes. Public health measures
targeting maternal education, nutritional screening, and equitable antenatal access may substantially reduce preventable
neonatal complications. Integrating maternal wellness programs into primary healthcare systems remains essential for
improving both maternal and neonatal survival.

Keywords: maternal nutrition; preterm birth; neonatal outcomes; antenatal care; low birth weight; maternal health;
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Introduction

Preterm birth, defined as delivery before 37
completed weeks of gestation, affects approximately
13-15 million infants annually worldwide and
remains a major contributor to neonatal mortality
and longterm disability. Complications associated
with  prematurity include respiratory distress
syndrome, intraventricular hemorrhage, necrotizing
enterocolitis, feeding intolerance, sepsis, retinopathy
of prematurity, and neurodevelopmental delay.
Despite advances in neonatal intensive care,
prevention of preterm birth continues to represent
the most effective strategy for improving neonatal
outcomes.

Maternal health status significantly influences fetal
development and pregnancy duration. Nutritional
deficiencies, infection, obesity,
hypertension, diabetes mellitus, tobacco exposure,
anemia, and poor socioeconomic conditions are
important contributors to adverse pregnancy
outcomes. Evidence increasingly supports that
optimization  of
comprehensive antenatal care can reduce fetal growth
restriction, low birth weight, and preterm delivery.

maternal

maternal  nutrition and
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The developmental origins of health and disease
theory suggests that maternal nutritional and
metabolic status during pregnancy may influence
longterm cardiovascular, endocrine, neurological,
and metabolic health in offspring. Consequently,
interventions during pregnancy have implications
extending far beyond the neonatal period.

This review summarizes current evidence regarding
maternal nutrition and antenatal care strategies that
may reduce preterm birth and improve neonatal
outcomes.

Methods

A narrative literature review was performed using
published articles indexed in PubMed, Google
Scholar, and international maternalfetal medicine

guidelines published between 2010 and 2025.
Keywords included “maternal nutrition,” “preterm
birth,” “antenatal care,” “low birth weight,”
“micronutrient  supplementation,”  “pregnancy
outcomes,” and “neonatal morbidity.” Priority was
given to  systematic  reviews,
randomized controlled trials, and international

recommendations from the World Health

meta-analyses,
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Organization and professional obstetric

organizations.
Maternal Nutrition and Fetal Development

Macronutrient
Pregnancy

Requirements During

Adequate caloric and protein intake are essential for
placental growth, fetal organogenesis, and appropriate
intrauterine growth. Maternal protein deficiency has
been associated with fetal growth restriction and
reduced birth weight. Pregnant women with poor
nutritional intake are more likely to deliver low birth
weight infants, especially in low- and middle-income
countries.

Balanced energy supplementation during pregnancy
has  demonstrated  modest  reductions  in
small-for-gestational-age births. Diets rich in fruits,
vegetables, whole grains, fish, legumes, and
unsaturated fats are associated with improved
pregnancy outcomes compared with diets dominated
by processed foods and excessive saturated fat.
Maternal obesity also presents important challenges.
Excessive gestational weight gain is associated with
gestational diabetes mellitus, hypertensive disorders,
cesarean delivery, fetal macrosomia, and neonatal
metabolic complications. Therefore, nutritional
counseling should aim to optimize—not simply
maximize—maternal weight gain.

Micronutrient Supplementation
Iron Deficiency and Maternal Anemia

[ron deficiency anemia remains one of the most
common nutritional disorders during pregnancy.
Maternal anemia is associated with preterm delivery,
impaired fetal growth, maternal fatigue, and increased
perinatal  mortality. [ron  supplementation
significantly reduces maternal anemia and may
improve birth weight outcomes.

Routine screening for anemia during antenatal visits
allows early identification and treatment. Oral iron
remains firstline therapy in most cases, although
intravenous iron may be required in severe deficiency
or intolerance.

Folic Acid

Folic acid supplementation before conception and
during early pregnancy reduces neural tube defects
and may contribute to lower rates of congenital
anomalies. Current recommendations generally
advise folic acid supplementation beginning prior to
conception whenever possible.

Vitamin D
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Vitamin D deficiency has become increasingly
recognized among pregnant women globally.
Deficiency has been associated with gestational
diabetes, preeclampsia, impaired fetal growth, and
preterm birth. Adequate vitamin D intake during
pregnancy may improve maternal musculoskeletal
health and fetal skeletal development.

Calcium

Calcium supplementation is particularly important in
populations with low dietary calcium intake. Evidence
suggests that calcium supplementation may reduce
the risk of hypertensive disorders and preeclampsia.

Omega-3 Fatty Acids

Omega-3 fatty acids, particularly docosahexaenoic
acid (DHA), contribute to fetal brain and retinal
development. Some studies suggest that omega-3
supplementation may modestly reduce preterm birth
risk.

Antenatal Care and Pregnancy Outcomes
Importance of Early Antenatal Registration

Early antenatal registration facilitates timely screening
for maternal disease, nutritional deficiencies, and
fetal abnormalities. Regular antenatal follow-up
improves  opportunities for blood  pressure
monitoring, diabetes screening,
management, fetal growth surveillance, and maternal
education.

infection

Women with limited access to antenatal services
demonstrate increased risks of maternal and neonatal
complications.  Geographic,
educational barriers continue to limit access to quality

financial, and

antenatal care in many regions.

Screening and Management of Maternal
Conditions

Hypertensive Disorders

Preeclampsia and gestational hypertension remain
major causes of maternal and neonatal morbidity.
Severe disease may necessitate medically indicated
preterm delivery. Appropriate antenatal surveillance
and  timely maternal
complications and improve neonatal survival.

Gestational Diabetes Mellitus

intervention  reduce

Poorly controlled gestational diabetes increases the
risk of fetal macrosomia, neonatal hypoglycemia,
respiratory complications, and operative delivery.
Nutritional counseling, glucose monitoring, and
multidisciplinary care improve outcomes.

Maternal Infection
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Urinary tract infections, sexually transmitted
infections, malaria, and periodontal disease have all
been associated with preterm labor. Timely diagnosis
and treatment may reduce pregnancy complications.

Psychosocial Factors and Maternal Well-Being

Maternal mental health significantly influences
pregnancy outcomes. Depression, anxiety, domestic
violence, and chronic psychosocial stress are
associated with preterm birth and impaired
maternal-infant bonding.

Sleep deprivation and occupational stress may also
adversely  affect  maternal  metabolic  and
cardiovascular health. Antenatal programs should
therefore incorporate psychological support, maternal
counseling, and social assessment where feasible.
Smoking, alcohol use, and substance exposure remain
important preventable causes of fetal growth
restriction and preterm delivery. Public health
campaigns targeting smoking cessation during

pregnancy have demonstrated positive outcomes.
Public Health Perspectives

Improving maternal nutrition requires coordinated
public health strategies. Community education,
nutritional supplementation programs, access to
prenatal vitamins, and strengthening of primary
healthcare services are critical interventions.
Low-resource regions continue to experience
disproportionately  high  rates of maternal
malnutrition and neonatal mortality. International
organizations advocate universal antenatal access,
nutritional support, breastfeeding promotion, and
maternal education to improve maternal and
neonatal survival.

Digital health technologies and telemedicine may
improve  antenatal  access in  underserved
communities. Mobile health applications have
demonstrated potential benefits in appointment
adherence, maternal education, and symptom
monitoring.

Neonatal = Outcomes  Associated  with

Improved Maternal Care

Evidence suggests that comprehensive maternal care
is associated with:

e Reduced rates of preterm birth

e Lower incidence of low birth weight

e Improved fetal growth

e Reduced neonatal intensive care admission

e Lower neonatal infection risk

e Improved neurodevelopmental outcomes

e Reduced maternal morbidity

© 2026 Atiqur Rahman Khan.

ISSN:2993-0871 BioRes Scientia Publishers

e Better breastfeeding initiation rates

Antenatal corticosteroids, maternal vaccination,
nutritional optimization, and infection prevention
collectively ~ contribute to improved neonatal
adaptation and survival.

Future Directions

Future maternalfetal healthcare strategies should
focus on precision nutrition, individualized antenatal
care, and integrated multidisciplinary models. Greater
research is needed regarding maternal microbiome
health, nutritional genomics, and targeted
supplementation strategies.

Artificial intelligence-assisted antenatal screening
tools and predictive analytics may improve early
identification of high-risk pregnancies. However,
equitable implementation and ethical oversight
remain essential.

Longitudinal studies exploring the long-term impact
childhood
neurodevelopment, obesity, and cardiovascular
disease may further strengthen preventive healthcare
strategies.

of maternal nutrition on

Conclusion

Maternal nutrition and high-quality antenatal care
play a fundamental role in reducing preterm birth and
improving neonatal outcomes. Early identification of
maternal risk factors, nutritional optimization,
micronutrient supplementation, infection
prevention, and comprehensive prenatal surveillance
significantly contribute to maternal and neonatal
well-being.

Preventive maternal healthcare should remain a
global public health priority. Strengthening maternal
education, improving antenatal access, and
implementing nutritional
interventions may substantially reduce neonatal

morbidity and mortality worldwide.

evidence-based
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