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Abstract

Anemia in pregnancy remains a significant public health challenge, particularly in low-income countries (LICs),
where it is a leading contributor to maternal morbidity and mortality. It is estimated that over 40% of pregnant women
in LICs are affected by anemia, often due to a combination of nutritional deficiencies, chronic infections, and genetic
disorders. The prevalence of anemia is compounded by limited access to quality healthcare and poor nutritional
practices, which disproportionately affect vulnerable populations. This review examines the relationship between
anemia and maternal mortality in LICs, exploring the contributing factors, including iron and folate deficiencies, as
well as the impact of malaria, hookworm, HIV, and inherited conditions such as sickle cell disease and thalassemia.
Anemia during pregnancy is associated with several adverse outcomes, including preterm birth, low birth weight,
maternal hemorrhage, and increased risk of infection, all of which contribute to higher maternal mortality rates. The
burden of anemia exacerbates the challenges faced by healthcare systems in LICs, where resources are often
insufficient to manage and treat the condition effectively. Moreover, untreated anemia in pregnancy can lead to long-
term health issues for both the mother and the newborn, including cognitive and developmental delays in children
born to anemic mothers

Keywords: anemia, maternal mortality, low-income countries, pregnancy outcomes, nutritional deficiencies, health
systems, interventions, global health.
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Introduction

Anemia in pregnancy is a pressing global health
issue that affects millions of women, particularly in
low-income countries (LICs), where the burden of
maternal morbidity and mortality remains
disproportionately high. According to the World
Health Organization (WHO), approximately 41.8%
of pregnant women worldwide suffer from anemia,
with the highest prevalence observed in sub-
Saharan Africa, South Asia, and parts of Latin
America. In these regions, maternal mortality ratios
(MMRs) are often significantly elevated, and
anemia is considered one of the major contributors
to adverse maternal and fetal outcomes, including
premature birth, low birth weight, and maternal
death. The high prevalence of anemia, combined
with limited healthcare infrastructure, exacerbates
the challenges faced by women during pregnancy,
leading to preventable deaths and severe
complications.'” Anemia in pregnancy is generally
defined as a hemoglobin concentration of less than
11 g/dL, though it can vary in severity from mild to
severe. The condition results in inadequate oxygen
transport to tissues and organs, which can have
profound effects on maternal and fetal health. While
anemia in pregnancy is a complex and
multifactorial condition, the most common causes
include nutritional deficiencies, particularly iron,
folate, and vitamin B12, as well as chronic
infections, such as malaria, hookworm, and HIV,
and genetic disorders like sickle cell disease and
thalassemia. These factors are often intertwined in
LICs, where poverty, malnutrition, and limited
access to healthcare services compound the
problem.?

The impact of anemia on maternal mortality is well-
documented. Women with anemia during
pregnancy are at higher risk of experiencing
complications such as postpartum hemorrhage,
infections, and cardiovascular issues. Anemic
women also have a higher likelihood of preterm
labor, low birth weight, and other fetal growth
abnormalities. In severe cases, untreated anemia can
lead to maternal death, particularly in settings
where access to appropriate care and blood
transfusions is limited. The condition is not only a
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direct cause of maternal mortality but also
contributes to a cascade of complications that
undermine maternal health, creating a vicious cycle
of poor outcomes.* In addition to the direct
physiological effects, anemia in pregnancy has
significant social and economic implications.
Women who experience anemia may face
prolonged hospital stays, delayed recovery after
childbirth, and long-term health complications.
These outcomes place a heavy burden on families,
communities, and healthcare systems, especially in
LICs where healthcare resources are often stretched
thin. The economic cost of anemia-related maternal
deaths and complications is also substantial, as it
affects workforce productivity and creates
additional healthcare burdens. Addressing anemia
in pregnancy, therefore, has the potential to
improve not only maternal health but also broader
social and economic outcomes for entire
populations.”

The causes of anemia in pregnancy are diverse and

multifactorial, with both nutritional and non-
nutritional factors contributing to its high
prevalence in LICs. Nutritional deficiencies,

particularly iron deficiency anemia (IDA), are the
most common cause. Iron is essential for the
production of hemoglobin, and during pregnancy,
the body's iron requirements increase significantly
due to the expanding blood volume and the
demands of fetal growth. However, in many LICs,
access to iron-rich foods is limited, and dietary
practices are often inadequate, leading to a high
prevalence of IDA. Additionally, folate and vitamin
B12 deficiencies also play a role, as these
micronutrients are vital for the formation of red
blood cells. A lack of these nutrients during
pregnancy can result in megaloblastic anemia,
which is characterized by the production of
abnormally large red blood cells that are ineffective
in oxygen transport.® Chronic infections further
exacerbate anemia in pregnancy. Malaria, for
example, is a major cause of anemia in many
African countries and contributes significantly to
maternal morbidity and mortality. The malaria
parasite infects red blood cells, leading to their
destruction and exacerbating iron deficiency. Other
parasitic infections, such as hookworm and
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schistosomiasis, also cause blood loss and worsen
anemia. HIV infection, which is prevalent in LICs,
leads to chronic inflammation and immune system
dysfunction, impairing the body’s ability to produce
red blood cells. These infections often go untreated
or inadequately managed in LICs, further
complicating the management of anemia and
maternal health.” Genetic disorders like sickle cell
disease and thalassemia are additional significant
contributors to anemia in pregnancy, particularly in
regions where these conditions are more prevalent,
such as sub-Saharan Africa and parts of South Asia.
Sickle cell disease causes hemolysis (destruction) of
red blood cells due to the abnormal sickling of
hemoglobin, leading to  chronic  anemia.
Thalassemia, a hereditary blood disorder that
affects hemoglobin production, also results in
persistent anemia. Both conditions can exacerbate
pregnancy-related complications, including preterm
labor, intrauterine growth restriction, and maternal
death. Women with these conditions face unique
challenges during pregnancy, often requiring
specialized care and management to prevent severe
anemia and associated risks.®

Epidemiology of Anemia and Maternal
Mortality

Anemia during pregnancy is a significant
contributor to maternal mortality, particularly in
low-income countries (LICs) where the prevalence
of anemia is alarmingly high. Globally, it is
estimated that approximately 41.8% of pregnant
women are affected by anemia, with the highest
rates observed in sub-Saharan Africa and South
Asia. According to the World Health Organization
(WHO), nearly half of all maternal deaths
worldwide are attributed to anemia, either directly
or indirectly. Anemia in pregnancy, if left untreated
or inadequately managed, can exacerbate other
complications such as hemorrhage, infection, and
preterm labor, all of which contribute to higher
maternal mortality rates. In LICs, where healthcare
systems are often overstretched and access to
maternal care is limited, the effects of anemia are
even more pronounced, placing both the mother and
the fetus at significant risk.” The burden of anemia
in pregnancy varies across regions, with certain
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groups facing a higher risk due to socio-economic
factors, cultural practices, and healthcare access. In
sub-Saharan Africa, for example, the prevalence of
anemia in pregnant women ranges from 30% to
70%, depending on the country and specific
population groups. Malaria, a major cause of
anemia in this region, continues to drive the high
incidence of the condition. In South Asia,
particularly in India and Pakistan, iron deficiency
anemia (IDA) is the most prevalent type of anemia,
largely due to poor dietary intake, inadequate iron
absorption, and high rates of parasitic infections
such as hookworm. The nutritional status of
pregnant women, which is often compromised by
food insecurity and poverty, exacerbates the
situation, leading to high maternal morbidity and
mortality rates.'® Maternal mortality due to anemia
is influenced not only by the severity of the
condition but also by the ability of healthcare
systems to provide appropriate care. In LICs, where
access to prenatal care, diagnostic services, and
treatment options is limited, many women do not
receive timely interventions such as iron
supplementation, blood transfusions, or treatment
for underlying infections. The situation is further
complicated by comorbidities such as HIV, which
can increase the risk of anemia and maternal death.
Women with HIV are at higher risk for anemia due
to chronic inflammation, opportunistic infections,
and antiretroviral therapy side effects. Additionally,
genetic conditions such as sickle cell disease and
thalassemia, which are prevalent in some regions,
further contribute to the anemia burden, leading to
increased maternal and fetal risks.'' ™'

Causes of Anemia in Pregnancy in Low-
Income Countries

The causes of anemia in pregnancy are
multifactorial, with both nutritional and non-
nutritional factors at play.

1 Nutritional Deficiencies

Iron deficiency anemia (IDA) is the most prevalent
cause of anemia in pregnancy, particularly in LICs
where diets are often deficient in iron-rich foods.
During pregnancy, the iron demands increase due to
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the growth of the fetus, placenta, and increased
blood volume. Iron deficiency can lead to severe
consequences such as preterm birth, low birth
weight, and even maternal death in extreme cases.
Folate and vitamin B12 deficiencies also contribute
to anemia during pregnancy. Folate is crucial for
red blood cell production and fetal development,
and its deficiency is often linked to neural tube
defects. Vitamin B12 deficiency, although less
common, can cause megaloblastic anemia, which
impairs DNA synthesis and results in large,
dysfunctional red blood cells."?

2 Chronic Infections

Infections such as malaria, HIV, and parasitic
diseases are common in LICs and have a significant
impact on maternal health. Malaria, for instance,
causes hemolysis of red blood cells and interferes
with iron metabolism, leading to anemia. Similarly,
hookworm infestations and schistosomiasis can lead
to blood loss, exacerbating iron deficiency. HIV
infection is associated with anemia due to chronic
inflammation and bone marrow suppression.'*

3 Genetic Disorders

In regions with high prevalence of genetic disorders
such as sickle cell disease and thalassemia, these
conditions contribute to chronic anemia in pregnant
women. In sickle cell disease, the abnormal
hemoglobin results in the destruction of red blood
cells, leading to a chronic state of anemia.
Thalassemia, another inherited condition, results in
reduced or absent production of hemoglobin,
causing microcytic anemia and iron overload.
Women with these conditions are at increased risk
of pregnancy complications, including preterm
labor, intrauterine growth restriction, and maternal
death."

Impact of Anemia on

Outcomes

Pregnancy

Anemia during pregnancy is a common and
significant condition that affects maternal and fetal
health, particularly in low-resource settings. It is
characterized by a decrease in the number of red
blood cells or the hemoglobin concentration below
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normal levels. Anemia can have a profound impact
on pregnancy outcomes, leading to maternal and
neonatal complications that contribute to maternal
morbidity and mortality. This review examines the
impact of anemia on pregnancy outcomes,
highlil%hting its effects on both the mother and the
fetus.

1. Maternal Complications

Anemia during pregnancy can result in several
maternal health complications, which can range
from mild to severe and may affect both the course
of pregnancy and delivery.

a. Maternal Mortality

Severe anemia, particularly when it is left untreated,
increases the risk of maternal mortality. This is due
to complications like postpartum hemorrhage
(PPH), cardiac failure, and infections. Anemia
impairs oxygen delivery to vital organs, including
the uterus, increasing the risk of complications
during labor, which can lead to death if not
adequately managed.'’

b. Postpartum Hemorrhage (PPH)

Anemia significantly increases the risk of
postpartum hemorrhage, a major cause of maternal
death. Anemia leads to poor uterine tone and the
inability of the uterus to contract effectively after

delivery, causing excessive bleeding. This is
especially concerning in low-income settings,
where timely interventions such as blood

transfusions may not always be available.'®
c¢. Fatigue and Reduced Physical Functioning

Pregnant women with anemia often experience
significant fatigue, weakness, and reduced physical
capacity, affecting their ability to perform daily
activities and reducing their quality of life. Fatigue
can be compounded by other pregnancy-related
complications, further hindering maternal health
and well-being.
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d. Impaired Immune Function

Anemia can weaken the immune system, making
pregnant women more susceptible to infections. It
exacerbates the risks of bacterial, viral, and
parasitic infections, which are more common in
pregnancy. The inability to effectively fight
infections may complicate pregnancy outcomes,
contributing to maternal morbidity."”

2. Fetal and Neonatal Complications

Anemia during pregnancy does not only affect the
mother; it also poses significant risks to the
developing fetus. The condition compromises
oxygen delivery to the fetus, which can lead to a
range of negative pregnancy outcomes.

a. Intrauterine Growth Restriction (IUGR)

Anemia is associated with an increased risk of
intrauterine growth restriction, a condition where
the fetus fails to grow at a normal rate. IUGR is
linked to placental insufficiency, which occurs
when there is inadequate oxygen and nutrient
supply to the fetus. This may lead to low birth
weight and other developmental problems.*

b. Preterm Birth

Pregnant women with anemia have a higher risk of
preterm birth, defined as childbirth before 37 weeks
of gestation. Preterm birth is associated with a host
of complications, including respiratory distress,
feeding difficulties, and higher mortality rates
among neonates. Anemia-induced placental
insufficiency is one of the leading causes of
premature labor.”!

¢. Low Birth Weight (LBW)

Anemia is strongly associated with low birth
weight, which is another critical determinant of
neonatal survival and long-term health outcomes.
Infants born with low birth weight are more likely
to experience health complications such as
respiratory issues, infections, developmental delays,
and higher mortality rates.*
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d. Stillbirth

Anemia during pregnancy increases the risk of
stillbirth due to its negative impact on fetal
oxygenation and placental health. Reduced blood
flow to the placenta caused by anemia can limit
fetal growth and result in fetal distress, which in
extreme cases leads to stillbirth.”

e. Neonatal Morbidity

Anemia is linked to a higher incidence of neonatal
morbidity, including developmental delays,
cognitive deficits, and long-term health issues.
Infants born to anemic mothers may also face
challenges in breastfeeding and maintaining
adequate nutrition during the early stages of life.**

3. Psychosocial and Long-Term Effects

Anemia in pregnancy not only has immediate
effects but can also have long-term consequences
for both mother and child.

a. Maternal Psychological Effects

The fatigue and weakness associated with anemia
can lead to significant emotional distress, including
depression and anxiety. The physical and mental
exhaustion of managing pregnancy complications
while dealing with anemia can overwhelm mothers,
affecting their mental well-being.”

b. Long-Term Developmental Consequences for
the Child

Children born to anemic mothers are at risk for
long-term developmental problems. Chronic low
birth weight and IUGR can lead to cognitive delays,
poor academic  performance, and  other
developmental challenges. These effects can last
into adolescence and adulthood, affecting quality of
life and overall health.*®

4. Preventive and Therapeutic Measures

Addressing anemia in pregnancy is critical for
preventing these adverse outcomes. Several
strategies have been proposed and implemented in
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various healthcare systems to reduce the impact of
anemia on pregnancy outcomes:

a. Iron and Folic Acid Supplementation

Routine supplementation with iron and folic acid is
recommended to prevent anemia during pregnancy.
Iron is crucial for the production of hemoglobin,
while folic acid supports red blood cell formation
and helps prevent neural tube defects in the fetus.?’

b. Malaria Prevention and Treatment

In regions where malaria is prevalent, pregnant
women are advised to use insecticide-treated bed
nets, receive intermittent preventive treatment (IPT)
with antimalarials, and seek early treatment if
malaria symptoms arise. This reduces the impact of
malaria-associated anemia during pregnancy.

c. Nutritional Interventions

Improving maternal nutrition through the provision
of iron-rich foods (e.g., meat, legumes, fortified
grains) and micronutrient supplementation can help
reduce the risk of anemia. In regions with high rates
of nutritional deficiencies, addressing these issues
through community programs can have a profound
impact.*®

d. Regular Antenatal Care

Ensuring that pregnant women attend regular
antenatal care appointments is vital for the early
detection and management of anemia. Routine
screening for anemia allows for timely
interventions, including iron supplementation and
monitoring of the pregnancy for complications.

Interventions and Strategies to Reduce
Anemia and Maternal Mortality

Anemia during pregnancy is a leading cause of
maternal morbidity and mortality, particularly in
low-income  countries.  Addressing  anemia
effectively can significantly reduce maternal
mortality rates and improve overall maternal and
neonatal health outcomes. Various interventions
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and strategies have been developed to tackle the
root causes of anemia, prevent its occurrence, and
treat it promptly when it arises. Below are key
interventions and strategies that have been shown to
be effective in reducing anemia and maternal
mortality.”’

1. Iron and Folate Supplementation

One of the most common causes of anemia during
pregnancy is iron deficiency. Iron and folic acid
supplementation during pregnancy is a cornerstone
strategy in reducing anemia and preventing its
complications.

a. Iron Supplementation

Routine iron supplementation (typically 30—60 mg
of elemental iron per day) helps replenish iron
stores, improve hemoglobin levels, and prevent
iron-deficiency anemia. Iron supplementation is
particularly critical in pregnant women who are at
high risk due to poor dietary intake or blood loss
during pregnancy and delivery.

b. Folic Acid Supplementation

Folic acid (usually 400 mcg daily) is essential for
the production of red blood cells and the prevention
of folate deficiency anemia. Folic acid
supplementation also reduces the risk of neural tube
defects in the fetus and improves pregnancy
outcomes.’

¢. Combined Iron and Folic Acid

Combining iron and folic acid supplementation
provides a comprehensive solution to anemia
prevention, addressing both iron deficiency and
folate deficiency. This combined approach has been
shown to improve maternal hemoglobin levels and
reduce the risk of anemia-related complications.

2. Malaria Prevention and Treatment

In areas where malaria is endemic, it contributes
significantly to anemia in pregnant women. Malaria
causes hemolysis, blood loss, and impaired red
blood cell production, exacerbating anemia.
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a. Insecticide-Treated Bed Nets (ITNs)

The use of insecticide-treated bed nets is a cost-
effective preventive measure against malaria
transmission.  Pregnant ~women should be
encouraged to use ITNs regularly, especially during
the malaria transmission season, to reduce the risk
of malaria and its associated anemia.

b. Intermittent Preventive Treatment (IPT)

IPT with antimalarial drugs, such as sulfadoxine-
pyrimethamine (SP), is recommended for pregnant
women in malaria-endemic regions. IPT reduces the
incidence of malaria during pregnancy, helping to
prevent anemia and other malaria-related
complications.

c. Early Diagnosis and Treatment

Early diagnosis and prompt treatment of malaria
with appropriate antimalarial medications are
essential for preventing severe malaria-related
anemia in pregnant women. Regular antenatal care
visits should include malaria screening and
treatment.”'

3. Nutritional Interventions

Adequate nutrition is crucial for preventing anemia
during  pregnancy. Nutritional deficiencies,
including lack of iron, folate, and other essential
micronutrients, can exacerbate the development of
anemia.

a. Iron-Rich Foods

Encouraging pregnant women to consume iron-rich
foods (e.g., lean meats, legumes, green leafy
vegetables, and fortified cereals) is an important
dietary strategy to combat anemia. In addition,
vitamin C-rich foods (such as citrus fruits and
tomatoes) can enhance iron absorption from plant-
based sources.
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b. Micronutrient Supplementation

Micronutrient supplementation programs that
provide vitamins and minerals, including iron,
vitamin B12, and zinc, can help fill nutritional gaps,
particularly in resource-poor settings where dietary
intake may be insufficient.”

c. Fortification of Food Staples

Fortification of commonly consumed foods, such as
flour, salt, and sugar, with iron and other essential
nutrients, has been successfully implemented in
several countries to reduce anemia rates.
Fortification programs are particularly beneficial in
low-income countries, where access to diverse
foods may be limited.

4. Worm Control and De-worming Programs

Helminthic infections, particularly hookworms,
contribute to anemia during pregnancy by causing
chronic blood loss and impaired iron absorption.

a. Regular De-worming

Routine de-worming programs with albendazole or
mebendazole during pregnancy, particularly in
areas where parasitic worm infections are common,
can significantly reduce anemia by eliminating
these infections and improving nutritional
absorption.>

b. Targeted De-worming

In addition to regular de-worming during
pregnancy, targeted de-worming programs for
women of childbearing age and children in endemic
areas are effective in reducing helminth-related
anemia.

5. Access to Antenatal Care
Regular antenatal care is crucial for early detection,

monitoring, and management of anemia and its
associated risks.
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a. Early Screening and Diagnosis

Routine screening for anemia during antenatal visits
allows for the early detection and management of
the condition. Hemoglobin levels should be
checked at the first antenatal visit and periodically
thereafter to identify women at risk of anemia.

b. Monitoring and Referral

Pregnant women diagnosed with anemia should be
monitored closely and referred to higher-level
healthcare facilities for further evaluation and
treatment if necessary. This includes managing
severe anemia through blood transfusions when
indicated.**

6. Blood Transfusions

In cases of severe anemia, especially when
hemoglobin levels drop significantly, blood
transfusions are often necessary to stabilize the
mother and prevent complications like heart failure
and hemorrhage.

a. Timely Blood Transfusions

Blood transfusions can improve oxygen delivery to
vital organs, prevent further complications, and
ensure better maternal outcomes in cases of severe
anemia during pregnancy.

b. Blood Donation and Blood Bank
Infrastructure
Building robust blood donation systems and

improving blood bank infrastructure is essential in
ensuring that blood transfusions are available when
needed, particularly in emergency situations.*

7. Postpartum Care

The risk of anemia persists after delivery, especially
for women who have suffered from severe anemia
during pregnancy. Postpartum care strategies should
focus on the continued management of anemia and
prevention of complications such as postpartum
hemorrhage.
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a. Postpartum Iron Supplementation

Continuing iron supplementation in the postpartum
period helps replenish maternal iron stores and
prevent post-delivery anemia, reducing the risk of
complications like postpartum hemorrhage.

b. Monitoring for Complications

Monitoring for signs of postpartum hemorrhage,
anemia, and other complications during the
immediate postnatal period is vital. Early
interventions can prevent mortality and long-term
health consequences.

and

8. Community-Based Education

Empowerment

Community engagement and education are critical
in addressing the root causes of anemia and
maternal mortality. Educating women and
communities about the importance of proper
nutrition, prenatal care, malaria prevention, and the
risks of anemia can promote healthier pregnancies.

a. Awareness Campaigns

Public health campaigns that raise awareness about
anemia and maternal health can lead to behavioral
changes, such as increased utilization of antenatal
services, better dietary practices, and use of
preventive measures.*®

b. Empowering Women

Empowering women through education and access
to resources is key to improving maternal health
outcomes. Ensuring that women have access to
health services and decision-making power
regarding their health can reduce the risk of anemia
and maternal mortality.
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Conclusion

Anemia during pregnancy remains a significant
contributor to maternal morbidity and mortality,
especially in low-income countries. Its impact on
pregnancy outcomes, including preterm birth, low
birth weight, and fetal growth restriction,
underscores the urgent need for comprehensive and
targeted interventions. Addressing anemia requires
a multifaceted approach that includes iron and folic
acid supplementation, malaria prevention, de-
worming programs, and nutritional interventions.
Routine antenatal care and timely blood
transfusions for severe cases are critical in
managing anemia and preventing complications.
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