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Abstract
Anemia during pregnancy is a public health challenge facing the world today, especially in developing countries. 

Normal physiologic changes in pregnancy affect poor nutrition, iron and folate deficiencies, and other diseases like 
malaria. Approximately 75% of all anemia diagnosed during pregnancy is due to iron deficiency. WHO has estimated 
that the prevalence of anemia in pregnant women is 14% in developed and 51% in developing countries. Anemia with 
hemoglobin levels less than 6g/dl is associated with poor pregnancy outcomes. Spontaneous abortions, prematurity, 
low birth weight, and fetal deaths are complications of severe anemia. Treatment of mild anemia with iron and folic 
supplements prevents more severe forms of anemia, strictly associated with increased risk of fetal-maternal mortality 
and morbidity.
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Introduction
Anemia is a condition in which hemoglobin (Hb) concentration 

and/or red blood cell (RBC) numbers are lower than normal and 
insufficient to meet an individual’s physiological needs [1]. Pregnancy 
is a natural phenomenon and a woman’s life is not complete until she 
becomes a mother. Women as supreme creatures of God go through 
a variety of physiological changes during pregnancy. Changes in the 
blood circulatory system are particularly notable, permitting normal 
fetal growth [2]. Among these changes in the hematological system 
are physiologic anemia, neutrophilia, thrombocytopenia, increased 
coagulant factors, and decreased fibrinolysis. Normal physiologic 
changes in pregnancy affect the hemoglobin [3]. Anemia during 
pregnancy is a considerable health problem, with around two-fifths 
of pregnant women worldwide being anemic. The World Health 
Organization (WHO) defines anemia of pregnancy as hemoglobin 
(Hb) <11s/dl or hematocrit <33%, at any time during the pregnancy 
[4].

Global data shows that 56% of pregnant women in low and 
middle-income countries (LMIC) have anemia. It is reported that it 
has negative maternal and child health effect and increase the risk of 
maternal and perinatal. The most common true anemia pregnancies 
are iron deficiency anemia (approximately) and folate deficiency 
anemia due to inadequate diets and not receiving iron and folate 
supplements and anemia due to parasitic infections such as malaria, 
hookworm, or chronic infections like TB and HIV. The negative 
health effects for the mother include fatigue, poor work capacity, 
impaired immune function, increased risk of cardiac diseases, 
reduced peripheral blood reserves, and finally increased risk for 
blood transfusion in the postpartum period and mortality [5]. The 
severe form of anemia can lead to various maternal and perinatal 
adverse effects such as preterm labor, low birth weight, and 
intrauterine fetal death [6].

Some studies have shown that anemia during pregnancy 
contributes to 23% of indirect leading causes of maternal mortality 
in developing countries. There is variation in hemoglobin levels 
during pregnancy; at the beginning of a pregnancy, there is a normal 
reduction in hemoglobin level followed by a slight rise towards the end 
of pregnancy. The initial reduction has been resulting from increased 
cell mass and demands of the fetus which exceeds iron intake which 
consequent reduction in iron stores of the women’s body [7].
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Different interventions have been strengthened to reduce the 
burden of anemia during pregnancy. The interventions include anemia 
screening during pregnancy and treatment, giving a combination of 
folic acid (FeFo) and iron supplements for three months, intermittent 
prophylaxis treatment for malaria (IPTp) with sulfadoxine-
pyrimethamine from 14 weeks, and health education during the 
antenatal visits [8]. Iron supplementations in pregnancy have become 
standard as a preventive treatment for anemia in developing countries.  
In the course of gestation, iron need presents a variation with a growing 
trend; in fact, there is a lower iron necessity in the first trimester (0.8 
mg/day) and a much higher need in the third trimester (3.0-7.5 mg/
day). In conclusion, the investigation of acquired anemia’s during 
pregnancy is very important, considering that inadequate nutrition and 
nutritional deficiencies harm pregnancy outcomes, without excluding 
a priori other, less common types of anemia [9].

Causes of Anemia during Pregnancy
Iron deficiency (ID) is the most globally prevalent nutritional 

problem reaching an epidemic level in developing countries; up to 
50% of cases results are the results of insufficient iron intake. It is 
characterized not only by low hemoglobin and hematocrit levels but 
also by a reduction or depletion of iron stores, low serum iron levels, 
and decreased transferrin saturation [10]. During pregnancy, the 
volume of blood increases, this means more iron and vitamin are 
needed to make more red blood cells. If you don’t have enough iron, 
it can cause anemia. It is not considered abnormal unless your red 
blood cell count falls too low. The initial reduction has been resulting 
from increased red cell mass and demands of a fetus that exceeds iron 
intake with consequent reduction of iron stores of the women’s body. 
Two factors contribute to the development of iron deficiency anemia 
(IDA) in pregnancy; the first is iron stores at the time of conception 
and the second is the amount of iron absorbed during gestation [11]. 
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Frequently, these deficiencies are due to insufficient intake of iron, 
inadequate absorption, increased losses, expanded requirements, and 
insufficient utilization of hemopoietic nutrients. Approximately 75% 
of all anemia diagnosed during pregnancy is due to iron deficiency [9].

Main causes for iron deficiency

Women of reproductive age have monthly menstrual blood 
and thereby iron losses, during approximately 40 years, having 2-3 
pregnancies and child deliveries; which cause further iron losses due to 
iron depletion and bleeding at delivery. This is the fundamental cause 
for the high frequency of ID and IDA in women [12].

Folate and Vitamin B12 (cobalamin) deficiency

Before nationwide mandatory folate fortification programs, folate 
deficiency was the second most common cause of anemia during 
pregnancy. Folic acid helps your body to make red blood cells [13]. If 
you don’t have enough red blood cells, you have anemia. Folate and 
especially their derivative formyl FH4 are necessary for appropriate 
DNA synthesis and amino acid production. Low levels of folic acid 
can cause megaloblastic anemia. The prevalence of folate deficiency 
in pregnancy varies from 1% to 50% and is higher in economically 
deprived regions of the world. Numerous studies illustrate that the 
prevalence of both folic acid and cobalamin deficiency increase 
with advancing gestation [9,14]. Folate deficiency can result from 
an inadequate diet, diseases that inhibit folate absorption, certain 
drugs, and congenital disorders; it may also be secondary to 
vitamin B12 deficiency [15]. Both folate and vitamin B12 deficiency 
contributes to birth defects, such as neural tube abnormalities, and 
could lead to preterm labor [16,17].

Other causes of anemia comprise pathological conditions like 
anemia of inflammatory diseases, gastrointestinal infections or 
disorders as well malabsorption.

Prevalence of anemia in pregnancy

WHO has estimated that the prevalence of anemia in pregnant 
women is 14% in developed and 51% in developing countries. According 
to WHO; the prevalence of mild, moderate, and severe anemia during 
pregnancy accounted for 68%, 74.3%, and 54.5%, respectively. It 
is estimated that worldwide 40% anemic with iron deficiency and 
approximately 20% of maternal death occurs. Women who had 
secondary or higher education were less likely to be anemic compared 
to their counterparts [18]. A study by the Nutrition Foundation of 
India and ICMR Task Force observed the prevalence of anemia as 
84% and 84.9% among pregnant women, respectively [19]. The global 
prevalence of anemia in pregnancy is estimated to be approximately 
41.8% and India had the highest prevalence of anemia in pregnancy 
mention that contributes to about 80% of the maternal deaths due to 
anemia in South Asia and is the home of the largest number of anemic 
pregnant women in the world. Anemia in pregnancy was recognized 
as a major public health problem in India leading to high maternal 
morbidity and mortality, low birth weight, and high infant mortality 
[20].

Risk factors for anemia during pregnancy

It may occur due to frequently Vomiting due to severe morning 
sickness, getting pregnant soon after your last pregnancy, being 
pregnant with more than one baby, having a history of anemia or a 
heavy menstrual flow, not consuming enough iron, vitamins (vitamin 
B12, vitamin C or vitamin B9, which is folate) in your diet and an 
underlying condition, such as thyroid disease [21].

Consequences
Maternal effects of anemia

Anaemia has many maternal complications including 
cardiovascular symptoms, reduced physical and mental performances, 
reduced immune function, and fatigue [22]. Women with mild or 
moderate anemia often tend to be asymptomatic; as anemia advances, 
the symptoms of fatigue, irritability, generalized weakness, shortness 
of breath, frequent sore throats, breathlessness, headache (frontal), 
brittle nails, unusual craving, decreased appetite, maternal iron stores 
depletion during the postpartum period and dysphagia may occur. In 
more severe cases, especially in pregnant women with hemoglobin 
levels less than 6 g/dl, significant life-threatening problems secondary 
to high-output congestive heart failure and decreased oxygenation of 
tissues, including heart muscle may be encountered [16,10,23]. They also 
have an increased risk of developing a perinatal infection, pre-eclampsia, 
postpartum depression, bleeding, placenta previa or abruptio placenta, 
operative delivery, and postpartum hemorrhage [24]. Severe anemia is the 
cause of 40% of maternal deaths in undeveloped countries. It makes the 
immune status of pregnant women worse: prevalence of morbidity due to 
infections is doubled in women with Hb below 8 g/dl; anemia [25].

Effects of anemia on the fetus

Anemia in pregnant women has been considered harmful for 
fetal growth and fetal outcome. Adverse perinatal outcomes include 
intrauterine growth retardation, prematurity, low birth weight, 
intrauterine death, amnion rupture; neural tube defects and preterm 
delivery have been persistently linked to anemia in pregnancy. 
Nutritional status during pregnancy, especially in late pregnancy, 
has been linked to the birth weight of the baby [18,23,26]. A mild 
iron deficiency shouldn't affect your baby; if it remains untreated and 
becomes more severe during pregnancy especially in the first two 
trimesters is linked to an increased risk of a baby being born with 
low birth weight. Whereas having severe iron-deficiency anemia may 
increase the risk of stillbirth and newborn death [27]. Anemia may 
enhance the risk of a baby with developmental delays and having a 
serious birth defect of the spine or brain [19]. In a large epidemiologic 
study, it was shown that the risk of preterm delivery was increased by 
20% in pregnancies with Hb levels between 9 and 10 g/dl and by 60% in 
pregnancies with Hb levels between 7 and 9 g/dl. Iron deficiency during 
the first trimester has a more negative impact on fetal growth than 
anemia developing later in pregnancy; and also lowered iron stores of 
the newborn child may persist for up to one year which may result in 
iron deficiency anemia. Infants and young children with anemia are at 
risk of developmental difficulties involving cognitive, social-emotional, 
and adaptive functions. Also, cause delays in both language and motor 
development [28]. 

Challenges
Improving the quality of maternal and other reproductive health-

related services is a programmatic challenge in poor countries. A highly 
populated country like India has not gained momentum and the health 
sector has given importance to other emerging health problems, hence 
anemia has remained a silent disease affecting women and children of 
reproductive age [28]. Screening for anemia and iron-folate therapy 
in appropriate doses and route of administration for prevention and 
management of anemia is still facing major challenges to overcome 
this. It is difficult to estimate the extent of women's malnutrition, even 
in pregnant women, in developing countries because few nationally 
representative studies have been done [29].
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All South Asian countries have programs to overcome anemia 
in pregnancy. India was the first developing country to take up the 
national nutritional prophylaxis program among the South Asian 
countries of iron-folic supplementation to prevent anemia among 
pregnant women and children. The National Nutritional Anaemia 
Prophylaxis Programme (NNAPP) was initiated nationwide as a 
measure to prevent anemia in the country but faces major challenges 
of poor coverage due to inadequate supplies, poor compliance for 
IFA tablets, lack of community awareness, and no supervision and 
monitoring done [28,30]. Over the past 25 years, great strides have 
been made in maternal and newborn health the number of maternal 
and newborn deaths fell 47% between 1990 and 2015. However, of the 
nearly 127 million women who give birth every year in developing 
regions, 28% (35 million women) do not deliver their babies in a 
healthcare facility and 37% (47 million women) do not receive the 
recommended minimum of four antenatal care visits, jeopardizing 
their health and the health of their newborns [30].

Conclusion
Anemia remains to be a problem with multifactorial causes. 

Therefore, adequate iron and folic intake are crucial for a healthy 
pregnancy. However, adequate nutrition may not be possible in 
many developing countries. Hence, there is a need to use multiple 
interventions, comprehensive approaches for addressing major 
preventable causes of anemia.  Iron supplementation should be 
considered early in these cases. There is an increasing need for public 
health strategies to educate the population as to the need for a healthy 
diet and iron supplementation before conception, or at least at the 
beginning of the pregnancy. And also providing long-term weekly iron 
supplements and dietary modifications beginning with adolescence for 
improving the hemoglobin level as to prevent anemia in pregnancy.
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