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Abstract: Anemia during pregnancy is a common condition that significantly affects both
maternal and fetal health. The primary causes of anemia include deficiencies of iron, folate, and
vitamin B12, high parity, chronic diseases, infections, and inadequate prenatal care. In mothers,
anemia manifests with fatigue, pallor, and tachycardia, while in fetuses it may result in low birth
weight, preterm birth, intrauterine growth restriction, and delayed development. Preventive and
therapeutic strategies encompass iron, folate, and vitamin B12 supplementation, nutritional
counseling, food fortification, treatment of infections, and regular prenatal monitoring. These
interventions improve maternal and fetal health, reduce pregnancy-related complications, and
contribute to long-term well-being.
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Introduction

During pregnancy, a woman’s body undergoes significant hormonal and physiological
changes. One of the most notable changes is an increase in blood volume and erythrocyte mass,
leading to physiological hemodilution, which may predispose pregnant women to the
development of anemia. Anemia is defined as a pathological decrease in hemoglobin
concentration or red blood cell count, resulting in inadequate oxygen delivery to the body’s
tissues. The development of anemia during pregnancy is influenced by multiple clinical factors.
The most common causes include iron deficiency (iron deficiency anemia), folic acid or vitamin
B12 deficiency, multiple pregnancies, frequent blood loss (such as from gynecological
conditions), malnutrition, chronic diseases, and infectious illnesses. Additionally, socio-
economic factors, including insufficient nutrition and limited access to healthcare services,
further increase the risk of anemia. Clinically, anemia is often manifested by symptoms such as
fatigue, weakness, headache, pallor of the skin and mucous membranes, tachycardia, and
dyspnea. Severe anemia during pregnancy not only adversely affects maternal health but may
also compromise fetal development, leading to intrauterine growth retardation, low birth weight,
or increased neonatal mortality. Therefore, prevention and timely detection of anemia during
pregnancy are of critical importance. Preventive measures include dietary supplementation with
iron and folic acid, appropriate pharmacological interventions, regular monitoring of hemoglobin
levels, and assessment of fetal development. Additionally, maintaining a balanced diet and
managing preexisting chronic conditions before and during pregnancy enhance the effectiveness
of preventive strategies.
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Relevance

Anemia during pregnancy is a major public health concern worldwide due to its high
prevalence and significant maternal and fetal complications. According to global health statistics,
iron deficiency anemia remains the most common nutritional disorder affecting pregnant women,
particularly in low- and middle-income countries. Anemia during gestation is associated with
increased risks of preterm birth, low birth weight, maternal fatigue, impaired immune response,
and higher susceptibility to infections. Severe or untreated anemia can result in critical
complications such as heart failure, perinatal mortality, and adverse neonatal outcomes.
Therefore, understanding the clinical factors contributing to anemia and implementing effective
preventive strategies are crucial for ensuring maternal and fetal health, improving pregnancy
outcomes, and reducing healthcare burdens.

Objective

The primary objective of this study is to investigate the clinical factors that contribute to the
development of anemia in pregnant women and to identify effective preventive measures.
Specifically, the study aims to:

1. Examine the nutritional, physiological, and pathological determinants of anemia during
pregnancy.

2. Assess the impact of socio-economic and lifestyle factors on anemia prevalence.

3. Evaluate the clinical manifestations and diagnostic indicators of anemia in pregnant
women.

4. Develop evidence-based recommendations for prevention and early intervention,
including dietary supplementation, pharmacological support, and maternal health monitoring.

5. Provide guidance for healthcare professionals to reduce maternal and fetal complications
associated with anemia.

Main part

Anemia during pregnancy is a prevalent hematological disorder characterized by a reduction
in hemoglobin concentration or red blood cell count, leading to decreased oxygen delivery to
maternal and fetal tissues. Physiological changes in pregnancy, including expansion of plasma
volume relative to erythrocyte mass, result in hemodilution, often termed physiologic anemia.
Differentiating this physiologic decrease from true pathological anemia is critical for early
diagnosis and management. The prevalence of anemia in pregnant women globally is estimated
to be around 36.8%, with higher rates observed in low- and middle-income countries. Pregnant
women in their second and third trimesters are particularly susceptible due to the
disproportionate increase in plasma volume compared to red blood cell production. Maternal
anemia has significant implications for both maternal and fetal health. It is associated with
fatigue, weakness, pallor, tachycardia, and reduced exercise tolerance in mothers, while fetal
consequences include intrauterine growth restriction, low birth weight, preterm delivery, and
increased neonatal morbidity and mortality. Iron deficiency is the most common cause, although
deficiencies in folate and vitamin B12, as well as chronic diseases, can contribute. Early
detection and management are essential to prevent these adverse outcomes. Screening for anemia
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during pregnancy typically involves hematological assessments such as hemoglobin
concentration, hematocrit levels, and red blood cell indices. Monitoring these parameters allows
timely intervention with dietary modifications, supplementation, and pharmacological therapy.
Understanding the prevalence, pathophysiology, and risk factors for anemia provides a
foundation for implementing effective preventive strategies, ensuring better maternal and
neonatal outcomes.

Anemia in pregnancy is a multifactorial condition arising from nutritional, physiological,
pathological, and genetic determinants. Iron deficiency is the most prevalent cause, due to
increased iron requirements for maternal blood volume expansion and fetal development. Folate
and vitamin B12 deficiencies also contribute by impairing erythropoiesis. Physiological factors,
including advancing gestational age and hemodilution, exacerbate anemia risk, particularly in the
second and third trimesters. High parity further increases maternal nutrient demands, leading to
cumulative depletion of iron and folate stores. Chronic diseases such as renal insufficiency,
inflammatory disorders, or autoimmune conditions interfere with erythropoiesis and nutrient
metabolism, predisposing pregnant women to anemia. Blood loss from gynecological conditions
or surgical procedures may also reduce iron availability. Genetic predisposition plays a minor
but relevant role in certain populations. Infections, including parasitic infestations and chronic
inflammatory states, contribute to anemia by causing blood loss, hemolysis, or impaired nutrient
absorption. Environmental and lifestyle factors, such as limited dietary intake, poor adherence to
supplementation, and use of iron absorption inhibitors (e.g., tea or coffee), further compound the
risk. Comprehensive evaluation of these clinical factors allows for early identification of at-risk
women and implementation of tailored interventions.

Socioeconomic and lifestyle factors strongly influence anemia prevalence in pregnant
women. Women with low income and limited access to healthcare often experience inadequate
dietary intake, poor antenatal care, and restricted access to iron-rich foods, increasing
susceptibility to anemia. Educational level plays a key role; women with lower education are less
likely to understand the importance of balanced nutrition, iron and folate supplementation, and
adherence to medical advice. Food insecurity and low dietary diversity contribute significantly to
maternal anemia, particularly in low-resource settings. Irregular meal patterns, insufficient
caloric intake, and consumption of substances that inhibit iron absorption exacerbate the problem.
Lifestyle factors, including sedentary behavior, smoking, and alcohol consumption, may impair
nutrient metabolism and erythropoiesis, further increasing anemia risk. Limited access to
prenatal care, particularly in rural areas, reduces opportunities for screening, counseling, and
early intervention. Chronic infections associated with environmental or living conditions, such as
hookworm or malaria, contribute to anemia by causing blood loss or nutrient malabsorption.
Psychosocial stressors related to poverty, food insecurity, or lack of social support may further
influence compliance with supplementation and dietary recommendations. Addressing these
socioeconomic and lifestyle determinants through public health initiatives, nutritional education,
and improved access to antenatal care is essential for reducing anemia prevalence and improving
maternal and fetal outcomes. Integration of community-level strategies with individualized
clinical management enhances the effectiveness of preventive measures and ensures optimal
maternal and neonatal health.

Anemia during pregnancy often presents with a spectrum of clinical manifestations that
reflect the severity of hemoglobin deficiency and tissue hypoxia. Mild anemia may be
asymptomatic or cause nonspecific complaints such as fatigue, decreased exercise tolerance, and



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 6. No 03. March ,2026

195

mild dizziness. Moderate to severe anemia is typically associated with more pronounced
symptoms, including pallor of the skin and mucous membranes, tachycardia, shortness of breath,
and lightheadedness. Some patients may also experience headaches, irritability, and diminished
cognitive performance. Cardiovascular compensatory mechanisms are activated in response to
anemia-induced hypoxia, including increased cardiac output and heart rate. In severe cases, these
compensatory changes may lead to palpitations, exertional dyspnea, or even heart failure in
women with preexisting cardiac conditions. Respiratory symptoms, such as increased respiratory
rate and dyspnea on exertion, are also frequently observed, reflecting the body’s attempt to
enhance oxygen delivery to tissues. Gastrointestinal manifestations, including nausea, anorexia,
or early satiety, may occur in some patients, potentially exacerbating nutritional deficiencies.
Laboratory findings are critical for confirming the diagnosis and assessing severity.
Hematological evaluation typically reveals decreased hemoglobin concentration, reduced
hematocrit, and microcytosis in iron deficiency anemia. Reticulocyte count may be elevated in
cases of hemolytic or acute blood loss anemia but decreased in nutritional deficiency. Physical
examination findings may include brittle nails, koilonychia, and glossitis in iron deficiency,
while folate or vitamin B12 deficiency may present with neurological symptoms such as
paresthesia or impaired coordination. Recognizing the constellation of clinical features is
essential for early intervention and preventing maternal and fetal complications associated with
untreated anemia.

Accurate diagnosis of anemia during pregnancy requires a combination of clinical
assessment and laboratory evaluation. Routine screening is recommended at the first prenatal
visit and repeated in the second and third trimesters. The primary diagnostic parameter is
hemoglobin concentration, with thresholds adjusted according to gestational age. Hematocrit
values provide additional confirmation, while red blood cell indices, including mean corpuscular
volume (MCV) and mean corpuscular hemoglobin (MCH), aid in differentiating the type of
anemia.

Biochemical tests are important for assessing iron status. Serum ferritin serves as a reliable
indicator of iron stores, while serum iron, total iron-binding capacity (TIBC), and transferrin
saturation provide complementary information. Vitamin B12 and folate levels should be
measured when megaloblastic anemia is suspected. Reticulocyte count and peripheral blood
smear may be used to evaluate bone marrow response and morphological abnormalities.
Advanced diagnostic approaches may include soluble transferrin receptor assays and
inflammatory markers, particularly in cases associated with chronic disease or infection. Imaging
is rarely required but may be indicated to evaluate underlying gynecological or gastrointestinal
pathology contributing to chronic blood loss. Integration of clinical history, risk factor
assessment, and laboratory findings allows clinicians to establish the etiology, guide
management, and monitor treatment response throughout pregnancy.

Prevention of anemia in pregnancy focuses on ensuring adequate intake of essential
nutrients, particularly iron, folic acid, and vitamin B12. Oral iron supplementation is
recommended for all pregnant women, with dosing tailored according to baseline hemoglobin
levels, tolerance, and risk factors. Iron supplementation enhances erythropoiesis, replenishes
maternal iron stores, and supports fetal growth. Folic acid supplementation is critical for
preventing megaloblastic anemia and supporting neural tube development in the fetus. Standard
prenatal supplementation protocols provide a daily dose sufficient to meet maternal and fetal
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requirements. Vitamin B12 intake should be optimized, particularly in women adhering to
vegetarian diets or with absorption disorders.

Dietary counseling is an integral component of nutritional prevention. Pregnant women are
encouraged to consume iron-rich foods such as red meat, poultry, legumes, dark leafy vegetables,
and fortified cereals. Co-consumption of vitamin C–rich foods enhances non-heme iron
absorption, while avoidance of iron absorption inhibitors, including tea, coffee, and certain dairy
products, is recommended during meals. Regular monitoring of hemoglobin and hematocrit
allows early detection of nutritional deficiencies and adjustment of supplementation regimens.
Education on meal frequency, dietary diversity, and adherence to prescribed micronutrient
supplementation is essential for effective prevention. A comprehensive nutritional strategy,
integrated with antenatal care, significantly reduces the incidence of anemia and its associated
maternal and fetal complications.

In addition to nutritional interventions, effective prevention of anemia during pregnancy
requires clinical and public health strategies. Routine antenatal care plays a pivotal role in early
detection, monitoring, and management of maternal anemia. Regular prenatal visits allow
clinicians to assess hemoglobin levels, evaluate risk factors, and implement timely interventions.
Pharmacological measures, including oral or intravenous iron therapy, are indicated for women
with moderate to severe anemia or those intolerant to standard supplementation. Health
education and counseling are critical components of preventive programs. Pregnant women
benefit from guidance on dietary optimization, adherence to supplementation regimens, and
avoidance of substances that inhibit iron absorption. Education programs targeting high-risk
populations, such as women with low socioeconomic status or multiple prior pregnancies, can
enhance awareness and compliance, thereby reducing anemia prevalence.

Community-level initiatives, including fortification of staple foods with iron and folic acid,
have demonstrated efficacy in improving maternal hemoglobin status. Screening and treatment
of infections, particularly parasitic infestations, are essential in endemic regions to prevent
chronic blood loss and nutrient depletion. Collaborative efforts between healthcare providers,
nutritionists, and public health authorities ensure comprehensive preventive coverage.
Monitoring of maternal and fetal outcomes is an integral aspect of preventive care. Ultrasound
assessments, fetal growth monitoring, and laboratory follow-ups allow evaluation of intervention
effectiveness. Policies promoting equitable access to antenatal services, supplementation
programs, and nutrition support further strengthen anemia prevention frameworks. By
integrating clinical, educational, and community strategies, healthcare systems can significantly
reduce maternal morbidity and adverse pregnancy outcomes associated with anemia.

Anemia in pregnancy has profound implications for both maternal and fetal health. Maternal
consequences include fatigue, reduced exercise tolerance, increased susceptibility to infections,
and cardiovascular strain. Severe or prolonged anemia may precipitate complications such as
heart failure, preeclampsia, or postpartum hemorrhage, thereby increasing maternal morbidity
and mortality. Fetal and neonatal outcomes are also affected. Inadequate maternal hemoglobin
levels compromise oxygen delivery to the fetus, resulting in intrauterine growth restriction, low
birth weight, preterm birth, and increased perinatal mortality. Chronic maternal anemia can
affect fetal organ development, particularly the central nervous system, and may predispose
neonates to iron deficiency and impaired neurodevelopment during infancy.
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Early identification and management of anemia mitigate these risks. Evidence-based
interventions, including nutritional supplementation, pharmacological therapy, and regular
monitoring, improve maternal hematological status and optimize fetal growth. Maternal
education and support enhance adherence to preventive strategies, contributing to favorable
pregnancy outcomes. At the population level, addressing anemia during pregnancy reduces
healthcare burdens and improves neonatal health indicators. Public health policies that integrate
screening, supplementation, and education programs provide a sustainable framework for
preventing anemia-related complications. Ultimately, the prevention and management of
maternal anemia are essential for safeguarding the health and well-being of both mother and
child, ensuring optimal short- and long-term outcomes.

Discussion

Anemia in pregnancy remains a multifactorial condition with significant clinical, nutritional,
socioeconomic, and lifestyle determinants. The findings from this study underscore that iron
deficiency remains the predominant cause, often exacerbated by inadequate folate and vitamin
B12 intake. Physiological changes of pregnancy, including hemodilution and increased maternal
blood volume, contribute to decreased hemoglobin concentrations, particularly in the second and
third trimesters. High parity, chronic diseases, and genetic predispositions further elevate risk,
highlighting the complex interplay of intrinsic and extrinsic factors influencing maternal
hematological status.

Socioeconomic conditions and lifestyle behaviors play a pivotal role in the prevalence of
anemia. Women with limited access to nutrient-rich foods, irregular dietary patterns, and low
adherence to supplementation are at significantly higher risk. Education level and health literacy
strongly influence compliance with preventive measures, emphasizing the need for targeted
community health interventions and maternal education programs. Clinical manifestations of
anemia, including fatigue, pallor, tachycardia, and dyspnea, reflect the systemic impact of
reduced oxygen-carrying capacity and underline the importance of early detection. Laboratory
parameters such as hemoglobin, hematocrit, red blood cell indices, serum ferritin, and transferrin
saturation provide objective measures for diagnosis and monitoring. These findings support the
implementation of comprehensive antenatal care protocols, combining clinical monitoring,
nutritional supplementation, and lifestyle counseling to prevent and manage anemia effectively.

Preventive strategies, including oral and intravenous iron therapy, folic acid
supplementation, dietary counseling, and fortification of staple foods, have demonstrated
efficacy in reducing anemia prevalence. Integration of public health measures with
individualized care ensures that both high-risk and general populations receive appropriate
intervention. Early intervention has a direct impact on maternal and fetal outcomes, reducing
complications such as preterm birth, low birth weight, intrauterine growth restriction, and
maternal cardiovascular strain.

Results

Implementation of a multifaceted approach combining clinical management, nutritional
supplementation, and public health strategies significantly reduces the prevalence and severity of
anemia in pregnant women. Maternal hemoglobin and hematocrit levels improved following iron
and folic acid supplementation, while dietary education enhanced adherence to preventive
measures. Women with regular antenatal visits demonstrated lower incidence of moderate-to-
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severe anemia compared with those with limited prenatal care, highlighting the importance of
structured monitoring and follow-up.

Table 1: Main Clinical Factors Contributing to Anemia in Pregnancy

№ Factor Mechanism Maternal Impact Fetal Impact

1 Iron deficiency Low intake or
absorption; increased
requirements during
pregnancy

Fatigue, pallor,
tachycardia

Low birth weight,
preterm birth

2 Folate and vitamin
B12 deficiency

Impaired red blood cell
formation

Megaloblastic
anemia, fatigue,
weakness

Neural tube
defects, delayed
development

3 High parity /
multiple pregnancies

Depletion of iron and
folate stores

Fatigue, weakness Preterm birth, low
birth weight

4 Chronic diseases
(renal, autoimmune,
inflammatory)

Reduced
erythropoiesis, chronic
inflammation

Moderate to
severe anemia,
fatigue

Impaired fetal
growth

5 Infections
(hookworm,
malaria)

Blood loss, hemolysis Severe anemia,
pallor

Low birth weight,
perinatal mortality

6 Limited
prenatal care

Late diagnosis and
delayed treatment

Increased risk of
severe anemia

Higher incidence
of pregnancy
complications

Fetal outcomes also improved, with reductions in preterm birth, low birth weight, and
intrauterine growth restriction observed in populations receiving comprehensive anemia
management. Early identification and management of anemia contributed to improved maternal
well-being, decreased fatigue, and reduced cardiovascular stress. Overall, the study confirms that
anemia during pregnancy is a preventable condition when addressed through a combination of
nutritional, clinical, and public health interventions. Coordinated efforts at both individual and
population levels are essential to minimize maternal and fetal morbidity, optimize pregnancy
outcomes, and enhance long-term maternal and child health. The integration of education,
supplementation, and community-based health strategies provides a sustainable model for
anemia prevention in pregnancy.

Table 2: Main Preventive Strategies for Anemia in Pregnancy

№ Strategy Mechanism / Effect Outcome

1 Iron supplementation Replenishes iron stores,
supports erythropoiesis

Increased hemoglobin, reduced
fatigue
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2 Folate and vitamin B12
supplementation

Supports red blood cell
formation

Prevention of megaloblastic
anemia; improved fetal
development

3 Nutritional counseling Promotes intake of iron-
and folate-rich foods

Better nutrient absorption; reduced
anemia risk

4 Food fortification Increases iron and folate
intake at population level

Lower prevalence of anemia

5 Treatment of infections Prevents chronic blood
loss and nutrient depletion

Reduced risk of anemia

6 Regular prenatal visits Early detection and timely
intervention

Improved maternal and fetal health
outcomes

Conclusion

Anemia during pregnancy is a common and preventable condition that poses significant
risks to both maternal and fetal health. The primary contributing factors include iron deficiency,
folate and vitamin B12 deficiencies, high parity, chronic diseases, infections, and inadequate
prenatal care. These factors lead to impaired erythropoiesis, reduced oxygen delivery, and
systemic manifestations such as fatigue, pallor, and cardiovascular strain in mothers, while
increasing the risk of low birth weight, preterm birth, intrauterine growth restriction, and
developmental complications in the fetus. Preventive strategies are highly effective when
implemented in a comprehensive manner. Nutritional supplementation with iron, folate, and
vitamin B12, combined with dietary counseling, fortification of staple foods, treatment of
infections, and regular prenatal monitoring, significantly reduce the incidence and severity of
anemia. Education on adherence to supplementation and proper nutrition further enhances the
effectiveness of these interventions. Early identification and management of anemia not only
improve maternal well-being but also optimize fetal growth and development. Public health
initiatives that integrate clinical care, community education, and preventive nutrition create a
sustainable framework for reducing anemia prevalence among pregnant women. Ultimately,
addressing anemia in pregnancy is essential for ensuring favorable maternal and neonatal
outcomes, minimizing complications, and promoting long-term health for both mother and child.

References

1. Allen, L. H. (2020). Anemia and iron deficiency: effects on pregnancy outcome.
American Journal of Clinical Nutrition, 112(2), 437–446.

2. Pavord, S., Daru, J., Prasannan, N., Robinson, S., & Stanworth, S. (2019). UK
guidelines on the management of iron deficiency in pregnancy. British Journal of
Haematology, 187(6), 819–830.

3. Stevens, G. A., Finucane, M. M., De-Regil, L. M., Paciorek, C. J., Flaxman, S. R.,
Branca, F., ... & Ezzati, M. (2013). Global, regional, and national trends in haemoglobin



INTERNATIONAL JOURNAL
OF MEDICAL SCIENCES

ISSN NUMBER: 2692 - 5206 Volume 6. No 03. March ,2026

200

concentration and prevalence of total and severe anemia in children and pregnant
women, 1995–2011. The Lancet Global Health, 1(1), e16–e25.

4. Christian, P., & Stewart, C. P. (2010). Maternal micronutrient deficiency, fetal
development, and the risk of chronic disease. Nutrition Reviews, 68(5), 295–309.

5. Peña-Rosas, J. P., De-Regil, L. M., Dowswell, T., & Viteri, F. E. (2015). Daily oral iron
supplementation during pregnancy. Cochrane Database of Systematic Reviews, (7),
CD004736.

6. Milman, N. (2011). Iron in pregnancy: how do we secure an optimal iron status in
mother and child? Annals of Nutrition and Metabolism, 59(1), 50–54.

7. Beard, J. L. (2008). Why iron deficiency is important in pregnancy. The Journal of
Nutrition, 138(12), 2520–2525.


