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Abstract:Iron deficiency anemia (IDA) is the most prevalent nutritional disorder in children
worldwide, with serious consequences for growth, cognitive development, and overall health.
This article reviews the epidemiology, risk factors, clinical manifestations, diagnostic criteria,
treatment strategies, and preventive measures for pediatric iron deficiency anemia. Emphasis is
placed on the importance of early recognition, laboratory confirmation, and public health
interventions to reduce its burden.
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Introduction

Iron deficiency anemia is one of the most common hematological conditions in children and
remains a global health problem, particularly in low- and middle-income countries. According to
the World Health Organization, approximately 42% of children under the age of five suffer from
anemia, with iron deficiency being the leading cause. Childhood is a critical period of growth
and neurodevelopment, during which adequate iron intake is essential for hemoglobin synthesis,
oxygen transport, and neurological maturation. Failure to prevent or treat IDA can result in
impaired cognitive performance, delayed psychomotor development, reduced immune function,
and increased susceptibility to infections.

Several risk factors contribute to the high prevalence of IDA in pediatric populations. These
include premature birth, exclusive cow’s milk consumption in infants, poor dietary intake of
iron-rich foods, gastrointestinal blood loss, parasitic infections, and rapid growth spurts during
adolescence. Socioeconomic conditions, poor maternal health, and lack of nutritional education
further exacerbate the problem.

Despite being preventable and treatable, iron deficiency anemia continues to pose diagnostic and
therapeutic challenges. Its nonspecific symptoms, such as fatigue, pallor, irritability, and poor
appetite, often overlap with other pediatric conditions, leading to delayed recognition. Therefore,
early diagnosis through appropriate laboratory investigations and timely management are crucial
in minimizing long-term adverse effects.

The purpose of this article is to provide a comprehensive review of the clinical features,
diagnostic approaches, treatment strategies, and preventive measures of iron deficiency anemia
in children, with an emphasis on evidence-based practices that can be applied in both clinical and
community settings.
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Iron deficiency anemia (IDA) is the most common nutritional deficiency in the pediatric
population and continues to be a major global health concern. It accounts for nearly half of all
anemia cases in children worldwide and is recognized as a leading contributor to morbidity and
developmental impairment during childhood. The World Health Organization estimates that
approximately 42% of children under the age of five are anemic, with the vast majority of cases
attributable to iron deficiency. This condition not only affects physical growth but also interferes
with cognitive, behavioral, and psychomotor development, with long-lasting consequences that
may persist into adolescence and adulthood.

Iron plays a fundamental role in hemoglobin synthesis, oxygen transport, energy metabolism,
and neurological development. In the developing brain, iron is essential for myelination,
neurotransmitter synthesis, and neuronal function. Therefore, insufficient iron availability during
critical periods of growth may lead to deficits in memory, attention, and learning capacity.
Studies have consistently demonstrated that untreated iron deficiency anemia is associated with
poorer school performance, delayed psychomotor skills, and increased vulnerability to infections
due to impaired immune response.

The etiology of pediatric IDA is multifactorial. Infants and young children are particularly
susceptible because of rapid growth rates and high iron requirements that may not be met by
dietary intake. Premature infants are at increased risk due to lower iron stores at birth. Inadequate
nutrition, exclusive cow’s milk feeding, early introduction of unfortified complementary foods,
and lack of dietary diversity further contribute to the problem. In many regions, gastrointestinal
blood loss from hookworm infestation or chronic diseases exacerbates iron deficiency. Among
adolescents, especially girls, menstrual blood loss combined with poor dietary habits
significantly increases vulnerability.

IDA disproportionately affects children in low- and middle-income countries, where food
insecurity, poverty, parasitic infections, and limited access to healthcare are prevalent. However,
even in high-income countries, IDA remains a concern due to dietary choices, rising rates of
obesity (associated with functional iron deficiency), and cultural feeding practices. The public
health burden is immense, as untreated IDA not only affects individual health but also
contributes to long-term social and economic costs by reducing productivity and educational
achievement.

Despite being preventable and easily treatable, iron deficiency anemia often remains
undiagnosed in its early stages because its clinical manifestations—fatigue, pallor, irritability,
poor appetite, and reduced activity—are nonspecific and easily attributed to other causes.
Laboratory confirmation is required, but limited availability of diagnostic tools in resource-
constrained settings hampers early detection. Moreover, the widespread inappropriate use of iron
supplements without accurate diagnosis may mask other underlying conditions or cause
gastrointestinal side effects, further complicating management.

Given its prevalence, preventability, and impact on child development, iron deficiency anemia
has been identified as a priority condition in child health programs by international organizations.
Effective strategies for its control require a combination of early diagnosis, targeted treatment,
dietary modification, maternal supplementation during pregnancy, food fortification, and large-
scale public health interventions.
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The purpose of this article is to analyze the clinical features, diagnostic approaches, management,
and prevention of pediatric iron deficiency anemia. By synthesizing current evidence and
highlighting effective strategies, this review aims to provide healthcare professionals with
practical guidance for improving outcomes and reducing the global burden of this condition.

Methods

This review was conducted by analyzing peer-reviewed articles published between 2014 and
2024 from databases including PubMed, Scopus, and Google Scholar. The keywords used were
“iron deficiency anemia,” “children,” “pediatrics,” “diagnosis,” and “treatment.” Inclusion
criteria were studies involving children aged 0–18 years with a focus on clinical features,
diagnostic strategies, treatment, and prevention of iron deficiency anemia. Excluded were studies
that concentrated exclusively on adult populations or rare hematological conditions unrelated to
iron metabolism. Relevant randomized controlled trials, systematic reviews, and meta-analyses
were prioritized.

Results

Epidemiological studies show that the prevalence of IDA is highest in children under two years
of age and in adolescent girls due to increased physiological demands. In developing countries,
parasitic infections and poor dietary intake are dominant risk factors, while in industrialized
nations, dietary habits and chronic illnesses play a greater role.

The clinical presentation of IDA in children varies depending on severity. Mild cases may
present with nonspecific symptoms such as fatigue, irritability, and poor concentration, while
moderate to severe anemia manifests with pallor, tachycardia, delayed psychomotor
development, pica, and in some cases, systolic murmurs. Long-term untreated anemia can lead to
irreversible neurocognitive impairment.

Diagnostic criteria rely on laboratory evaluation. Hemoglobin and hematocrit levels are typically
reduced. Serum ferritin is the most sensitive marker of iron stores, but it may be elevated in
inflammatory states. Additional tests, such as serum iron, total iron-binding capacity (TIBC), and
transferrin saturation, are used to confirm diagnosis. Red blood cell indices, particularly
microcytosis and hypochromia on complete blood count, are characteristic findings.

Treatment involves oral iron supplementation, usually with ferrous sulfate at a dose of 3–6
mg/kg/day of elemental iron. Therapy should continue for at least three months after
normalization of hemoglobin to replenish iron stores. In cases of malabsorption, intolerance, or
severe anemia, parenteral iron therapy may be required. Blood transfusions are reserved for life-
threatening anemia with hemodynamic instability. Dietary modifications, including increased
consumption of red meat, fortified cereals, and leafy green vegetables, are essential. Vitamin C
enhances iron absorption and should be encouraged.

Preventive measures play a central role in reducing the burden of pediatric IDA. These include
maternal iron supplementation during pregnancy, promotion of exclusive breastfeeding for the
first six months, delayed introduction of cow’s milk, and the use of iron-fortified complementary
foods. Public health interventions, such as mass deworming programs and nutrition education,
are effective in endemic regions.
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Discussion

The findings of this review highlight that iron deficiency anemia in children remains a major yet
preventable public health problem. The nonspecific nature of its clinical presentation contributes
to underdiagnosis, while inappropriate dietary practices and socioeconomic disparities perpetuate
its high prevalence. Laboratory confirmation remains essential, although limited access to
diagnostic facilities in low-resource settings continues to be a barrier.

The success of management depends on a multifaceted approach, combining clinical intervention
with public health strategies. Oral iron supplementation remains the cornerstone of treatment;
however, compliance is often poor due to gastrointestinal side effects. Therefore, newer
formulations with improved tolerability may enhance adherence. Preventive strategies,
particularly nutritional education for caregivers and promotion of iron-rich diets, are equally
important.

Future research should focus on optimizing treatment regimens to improve tolerability,
expanding fortification programs, and integrating anemia prevention into broader maternal and
child health initiatives. Collaborative efforts between healthcare providers, policymakers, and
communities are essential to reduce the long-term developmental and economic consequences of
pediatric anemia.

Conclusion

Iron deficiency anemia continues to be the most common nutritional disorder affecting children
globally, with substantial implications for growth, neurodevelopment, and overall health. Timely
recognition through careful clinical assessment and laboratory confirmation is crucial. Effective
management requires iron supplementation, dietary modification, and treatment of underlying
causes, while preventive strategies such as maternal supplementation, infant feeding counseling,
and food fortification are indispensable. Addressing the burden of pediatric IDA requires an
integrated approach at individual, community, and national levels. Strengthening awareness,
improving access to healthcare, and promoting rational nutrition policies will be fundamental to
reducing the prevalence of this condition and improving the well-being of future generations.

Iron deficiency anemia remains the most prevalent nutritional disorder in children, with
significant implications for growth, neurocognitive development, immune competence, and
overall well-being. Despite considerable advances in child health, the global burden of pediatric
IDA persists at alarming levels, particularly in low- and middle-income countries, where
nutritional deficiencies, parasitic infections, and limited access to healthcare exacerbate the
problem. Even in high-income regions, inappropriate dietary practices, obesity-related
inflammation, and insufficient screening programs contribute to its ongoing prevalence.

The long-term consequences of untreated IDA extend beyond childhood, as cognitive
impairment, reduced academic achievement, and lower physical productivity can persist into
adolescence and adulthood, creating social and economic challenges for entire communities.
This highlights the urgency of addressing iron deficiency not only as a medical issue but also as
a public health and socioeconomic priority.
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Early recognition of IDA is vital, yet its nonspecific symptoms frequently delay diagnosis.
Laboratory assessment, particularly serum ferritin and red blood cell indices, remains essential
for accurate confirmation, but resource limitations often impede timely evaluation. Effective
management involves more than pharmacological supplementation; it requires a comprehensive
approach that integrates oral or parenteral iron therapy, dietary modification, treatment of
underlying causes, and monitoring for adherence and response.

Prevention strategies are the cornerstone of long-term success. Maternal iron supplementation
during pregnancy, exclusive breastfeeding followed by timely introduction of iron-fortified
complementary foods, mass deworming in endemic regions, and fortification of staple foods
represent cost-effective interventions. Public health programs aimed at caregiver education are
equally important, as awareness of proper nutrition, hygiene, and risk factors can substantially
reduce the incidence of IDA.

In conclusion, iron deficiency anemia in children remains a preventable yet underdiagnosed and
undertreated condition with profound health and societal consequences. Reducing its prevalence
requires coordinated action at multiple levels: clinicians must improve early detection and
rational management; governments must prioritize nutrition and vaccination policies; and
international organizations must support resource-limited settings with sustainable interventions.
Only through such integrated and multidisciplinary efforts can we mitigate the developmental,
educational, and economic burdens of pediatric iron deficiency anemia and ensure healthier
futures for children worldwide.
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