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ABSTRACT

Introduction: Iron deficiency anemia (IDA) is the most common nutritional disorder
worldwide and the leading cause of anemia during pregnancy. Pregnant women are
particularly vulnerable due to increased iron demands, posing risks for both maternal and
fetal health. The aim of this study is to assess the prevalence, diagnostic approaches, and
public health strategies related to IDA in pregnancy.

Methods: A review of epidemiological data from the World Health Organization (WHO),
relevant literature, and national health registries was conducted. Diagnostic standards based
on hemoglobin concentration and serum ferritin levels were evaluated, along with screening
and iron supplementation strategies within antenatal care.

Results: According to WHO data, more than 40% of pregnant women globally suffer from
anemia, with iron deficiency being the main cause. The highest prevalence is recorded in
South Asia and Sub-Saharan Africa, but moderate prevalence is also seen in parts of Europe
and the Balkans. Early screening and iron supplementation during pregnancy have shown
positive outcomes, including a measurable decrease in maternal anemia and associated
complications.

Discussion: The findings highlight the need for standardized prenatal screening protocols
and universal supplementation policies. Barriers include limited access to health services,
lack of awareness, and low adherence to supplementation. Improving maternal health
requires strengthened public health initiatives, education on nutrition, and equitable access
to prenatal care. Further research is needed to optimize timing and delivery of interventions.
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1. INTRODUCTION
Iron deficiency anemia is the most common type of anemia globally and is one of the most
widespread nutritional disorders in the world [1]. Iron is a trace element required for the
synthesis of hemoglobin, myoglobin, oxygen transport and cellular metabolism [2]. During
pregnancy, the body's need for iron increases by about 50-100% compared to normal women,
these needs are due to the growth of the fetus in utero, an increase in maternal blood volume
and the development of the placenta [3].
Microcytic and hypochromic anemia are the most common forms of anemia in pregnant
women and are the result of insufficient intake or absorption of iron, which leads to a gradual
depletion of ferritin reserves [4]. The clinical picture of iron deficiency anemia during
pregnancy includes tachycardia, fatigue, reduced resistance to infections, an increased risk of
premature birth, low birth weight and perinatal mortality [5].
In the Republic of North Macedonia, anemia is a significant health problem among pregnant
women. It is diagnosed in every third to fourth pregnancy, and according to the World Health
Organization, the country is classified among those with a moderate prevalence of anemia
[6]. Since the condition is preventable, public health policy must focus on systematic
screening, accessible supplementation, and education of women of reproductive age.

2. PATHOPHYSIOLOGY OF IRON DEFICIENCY ANEMIA

During pregnancy, iron requirements increase by approximately 1000 mg. Of this amount,
about 300 mg are used for fetal and placental development, 500 mg for the expansion of
maternal erythrocyte mass, and around 200 mg are lost through physiological processes [7].
Iron is absorbed in the duodenum in the Fe*" form, and its absorption is facilitated by vitamin
C and an acidic environment [8]. Iron is stored as ferritin in the liver, spleen, and bone
marrow. A deficiency leads to impaired erythropoiesis, increased reticulocyte count in
peripheral blood, and the appearance of microcytic, hypochromic erythrocytes with reduced
hemoglobin.content.

During the second trimester, physiological hemodilution occurs, causing a temporary
decrease in hemoglobin levels. However, if hemoglobin concentration falls below 105 g/L,
this indicates a pathological process and true anemia [9].

3. LITERATURE REVIEW

According to WHO data, 41.8% of pregnant women worldwide suffer from anemia,
and about half of these—approximately 22%—have iron deficiency anemia. Other types
include megaloblastic and hemolytic anemias [10].
In low-income countries, prevalence can reach up to 60%, whereas in more developed
countries, due to higher socioeconomic status and better nutrition, rates drop significantly to
10-20% [11].
Numerous European studies show that Balkan countries have a moderate prevalence of IDA,
with the highest rates observed in Serbia (35%), Bosnia and Herzegovina (32%), and slightly
lower rates in North Macedonia (28%) [12].
Literature and research evidence confirm that iron deficiency is primarily related to poor
nutrition, low dietary iron intake, insufficient health education, and inappropriate use of iron
supplements [13,14]. Additional risk factors include recurrent infections, frequent parasitic
infestations in some regions, and short intervals between pregnancies [15].
The WHO recommends prophylactic supplementation with 30-60 mg of elemental iron and
400 pg of folic acid daily for all pregnant women [16]. Regular supplementation significantly
reduces the incidence of anemia, improves placental blood flow, and lowers the risk of
postpartum hemorrhage [17].
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4. METHODS
A systematic analysis of data from multiple sources was performed, including the World
Health Organization (WHO Global Database on Anaemia), the Ministry of Health of the
Republic of North Macedonia (National Reports 2018-2023), the Institute of Public Health of
North Macedonia, and published scientific papers indexed in PubMed, Scopus, and Google
Scholar-(2005-2024).
Keywords used: iron deficiency anemia, pregnancy, North Macedonia, public health
strategies.
A total of 42 sources were reviewed, of which 25 were retained based on relevance and
methodological quality.

5. RESULTS

5.1 Global Trends
According to global estimates, iron deficiency accounts for approximately 70% of all anemia
cases during pregnancy [18].

5.2 Situation in North Macedonia

According to data from the Institute of Public Health, 27.4% of pregnant women in North
Macedonia in 2022 had hemoglobin values below 110 g/L. Therefore, WHO categorizes the
country among those with a moderate risk of iron deficiency anemia [19].

Women from rural areas and those with lower education levels are most affected.

Although WHO recommends routine supplementation with iron, vitamin C, and folic acid
from the first trimester, studies indicate that about 35% of pregnant women do not take iron
supplements regularly. The most commonly cited reasons include gastrointestinal side effects
and insufficient awareness or education [20].

6. DISCUSSION
Iron deficiency anemia is a multifactorial condition that requires an integrated
approach for effective prevention and management. Iron is an inexpensive and widely
available micronutrient, but the deficiency persists due to low health literacy and improper
supplement use [21].
In North Macedonia, pregnant women routinely undergo blood count testing each
trimester. However, due to limited resources and reagents, serum ferritin measurements—
which are the key indicator of iron stores—are often unavailable in smaller healthcare
facilities [22].
To reduce the incidence of iron deficiency anemia, the following actions are

recommended:

e Strengthening antenatal screening — mandatory anemia testing in the first and third
trimesters;

e Educational programs for pregnant women — provided by obstetricians and public health
nurses on proper supplement use and nutrition;

e Nutritional support programs — promoting consumption of iron- and vitamin C—rich
foods;

e Intersectoral collaboration — coordinated actions between the Ministries of Health,
Education, and media campaigns;

e Continuous monitoring — establishing a national registry for anemia in pregnancy and
ensuring state-level follow-up and support.
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Public health intervention models implemented in Croatia and Slovenia have demonstrated
excellent results, reducing prevalence below 15% [24].

7. CONCLUSION

Iron deficiency anemia is a significant health problem in North Macedonia. In order to
reduce maternal mortality and prevent poor perinatal outcome of pregnancy, effective
primary prevention, timely diagnosis of anemia and taking measures to eliminate it with
proper nutrition or the use of appropriate iron preparations are necessary.

In addition to the treatment of pregnant women, the state also needs to take preventive
measures such as implementing a national program for the prevention and early detection of
iron deficiency anemia; integrating nutrition education for pregnant women within the
framework of prenatal care;

Providing financial support and equal access to iron supplements for all women,
especially those from rural and Roma communities.

Such a strategy would improve the health of mothers and children and reduce the overall
burden of anemia in the country.
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