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INTRODUCTION 

Iron deficiency anemia (IDA) is a global health problem affecting 30–40% of children, particularly in low- and 

middle-income countries. Iron plays a crucial role in cognitive development, immune function, and growth. 

Delay in diagnosis and treatment of IDA can lead to developmental delays and increased susceptibility to 

infections[1]. 

Iron deficiency anemia (IDA) is a widespread public health concern in India, particularly among women and 

children. The National Family Health Survey (NFHS) data indicates that over half of all women and two-thirds 

of children under the age of five in India are anemic. Specifically, NFHS-5 (2019-21) reported that 67.1% of 

children (6-59 months) and 59.1% of adolescent girls (15-19 years) in India are anemic. Among adults, 57.0% 

of women (15-49 years) and 25.0% of men (15-49 years) have anemia[2].  

Key Factors Contributing to IDA in India: Dietary deficiencies: Low intake of iron-rich foods is a major 

contributor to IDA[3-8]. Early pregnancies and inadequate maternal care: These factors can increase the risk of 
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ABSTRACT 

Background: Iron deficiency anemia (IDA) is the most prevalent nutritional deficiency 

worldwide among children. Serum ferritin is a useful biomarker for iron status and can 

aid early diagnosis of IDA. Objective: To assess the utility of serum ferritin levels in the 

detection of iron deficiency anemia in pediatric patients. Methods: A cross-sectional 

study was conducted on 34 pediatric patients (age 6 months to 12 years) clinically 

suspected of anemia. Hemoglobin and serum ferritin levels were measured. 

Demographic data and risk factors were analyzed. Results: Out of 34 children, 23 

(67.6%) had low serum ferritin (<12 ng/mL) and hemoglobin (<11 g/dL), confirming 

IDA. Risk factors such as poor dietary intake, low socioeconomic status, and recent 

infections were commonly observed. Conclusion: Serum ferritin is a reliable and 

sensitive marker for diagnosing iron deficiency anemia in children. Early identification 

through ferritin assessment can enable timely intervention and prevent 

complications. 
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anaemia in both women and children. Poor sanitation and poverty: These socioeconomic factors can exacerbate 

the problem of anemia. Lack of awareness and access to healthcare: Limited access to iron supplements and 

healthcare services can also hinder efforts to combat anaemia. Government Initiatives: Anemia Mukt Bharat 

(AMB) program: This program utilizes a 6x6x6 strategy: 6 interventions, 6 target groups, and 6 institutional 

mechanisms to address anemia. Digital tools: These tools are used to track real-time anaemia screening and 

supply data. Integration with other programs: AMB is integrated with POSHAN Abhiyaan and the School 

Health Program to reach a wider population. Regional Variations: There are significant regional variations in 

the prevalence of anemia across India[9-11]. States like Assam, Gujarat, Jammu and Kashmir, and Madhya 

Pradesh have shown higher rates of anemia, particularly among children. States like Kerala have shown lower 

rates of anemia. The prevalence of anemia also varies among different districts within states. Addressing 

Anemia: Targeted interventions: 

Programs need to focus on specific vulnerable groups, such as pregnant women, adolescent girls, and young 

children. Promoting healthy diets: Encouraging the consumption of iron-rich foods through education and 

awareness campaigns is crucial. Strengthening healthcare systems: Improving access to quality healthcare 

services, including iron supplementation and anemia screening, is essential[12-15].  

Addressing socioeconomic factors: Poverty, sanitation, and access to education are important determinants of 

anemia and need to be addressed 

 

While haemoglobin levels indicate anemia, serum ferritin offers a more specific indication of iron stores in the 

body. This study aims to assess the role of serum ferritin as a diagnostic tool in detecting IDA in paediatric 

patients. 

 

METHODOLOGY  

This study was conducted in a tertiary hospital. After obtaining institutional ethical committee approval. It was 

Cross-sectional observational study conducted on 34  patients in the department of  Paediatrics , at a tertiary 

care centre, from April / 2020 to October/2020 

Total 34 participant were approached to project among them No one were excluded in this study and Total 34 

Confirmed cases were included on the basis of fulfilling of the eligibility criteria. 

The institute Ethics Committee approval was obtained before starting the sample collection. A written and 

informed consent was taken from the patient regarding the study in his/her vernacular language and English. In 

this study Patients were subjected to: A detailed history of sign & symptoms and its duration. Detailed history 

of systemic diseases and its duration, medication were noted. Patients were subjected to General physical 

examination. 

 

Study Design: 

Cross-sectional observational study 

Study Setting: 

Pediatrics outpatient and inpatient department of a tertiary care hospital 

Sample Size: 

34 children (aged 6 months to 12 years) 

Inclusion Criteria: 

• Children aged 6 months–12 years 

• Clinical signs of anemia (pallor, fatigue, poor appetite) 

• Informed parental consent 

Exclusion Criteria: 

• Children with chronic infections, hemolytic anemia, or liver disease 

• Recent iron supplementation within the last 2 months 

Investigations: 
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• Hemoglobin (Hb) estimation 

• Serum ferritin measurement (using ELISA) 

• Other supportive labs: peripheral smear, RBC indices 

 

Flowchart: Study Methodology 

Children Aged 6 Months to 12 Years with Clinical Signs of Anemia 

                             ↓ 

               Consent Taken and Clinical Examination 

                             ↓ 

           Hemoglobin and Serum Ferritin Levels Measured 

                             ↓ 

           Classification into IDA and Non-IDA Groups 

                             ↓ 

       Analysis of Demographic Factors and Risk Factors 

                             ↓ 

                  Statistical Interpretation of Results 

 

RESULTS  

In this study we found that Iron deficiency anemia (IDA)  is associated with demographic profile  of patient.  

41.2%  Iron deficiency anemia (IDA)  is belong  to 2–6 years  age group followed by 35.3  Age 6 months – 2 

years age  group . Age is also associated factors for Iron deficiency anemia (IDA) 

 Male are more prone to suffered of Iron deficiency anemia (IDA)  as compared to female its prevalence  52.9% 

.58.8% Iron deficiency anemia (IDA)  were predominance among urban residence (Table 1) 

 

Demographic Profile of Pediatric Patients Table 1 (n = 34) 

Parameter Number (n) Percentage (%) 

Age 6 months – 2 years 12 35.3% 

Age 2–6 years 14 41.2% 

Age 7–12 years 8 23.5% 

Male 18 52.9% 

Female 16 47.1% 

Urban 20 58.8% 

Rural 14 41.2% 

 

Risk Factors of Iron Deficiency Anemia Table 2 (n = 34) 

Risk Factor Frequency (n) Percentage (%) 

Inadequate dietary iron intake 24 70.6% 

Low socioeconomic status 21 61.8% 

Recent or recurrent infections 10 29.4% 

Poor weaning practices (infants) 12 35.3% 

Parasitic infestation (e.g., worms) 8 23.5% 

Lack of iron supplementation 16 47.1% 
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Haemoglobin and Serum Ferritin Analysis 

• Total cases studied: 34 

• Children with Hb <11 g/dL: 26 (76.5%) 

• Children with low ferritin (<12 ng/mL): 23 (67.6%) 

• Confirmed IDA (low Hb + low ferritin): 23 (67.6%) 

• Normal ferritin with low Hb (non-IDA causes): 3 (8.8%) 

• Normal Hb and ferritin: 8 (23.5%) 

 

Clinical Symptoms Observed (in IDA cases) 

Symptom n (% of 23) 

Pallor 23 (100%) 

Fatigue/Irritability 17 (73.9%) 

Poor appetite 15 (65.2%) 

Pica 6 (26.1%) 

 

DISCUSSION 

This study highlights a high prevalence (67.6%) of iron deficiency anemia in the pediatric population. It 

emphasizes that serum ferritin, being a reflection of iron stores, is a superior biomarker compared to hemoglobin 

alone for diagnosing IDA[16]. 

Most of the affected children belonged to low socioeconomic groups and had poor dietary habits. Infants and 

preschoolers were more vulnerable, underscoring the need for early weaning education and preventive iron 

supplementation[17-20]. 

In this study we found that Iron deficiency anemia (IDA) is associated with demographic profile of patient.  

41.2% Iron deficiency anemia (IDA) is belong to 2–6 years age group followed by 35.3  Age 6 months – 2 years 

age group. Age is also associated factors for Iron deficiency anemia (IDA) 

 Male are more prone to suffered of Iron deficiency anemia (IDA) as compared to female its prevalence 52.9% 

.58.8% Iron deficiency anemia (IDA) were predominance among urban residence (Table 1) 

Iron deficiency anemia (IDA) in children is a common condition with several risk factors, including prematurity, 

dietary deficiencies, and certain medical conditions. Premature infants and those with low birth weight are at 

higher risk due to lower iron stores at birth and rapid growth. Dietary factors like excessive cow's milk 

consumption, inadequate intake of iron-rich foods, and early introduction of cow's milk before 12 months can 

also contribute to IDA[21-23]. Additionally, chronic illnesses, exposure to lead, and conditions like celiac 

disease can impair iron absorption, increasing the risk. 

Here's a more detailed breakdown of the risk factors: Prematurity and Low Birth Weight: 

Premature infants and those with low birth weight are born with lower iron stores and experience rapid growth, 

increasing their iron needs. Dietary Factors: Excessive Cow's Milk Consumption: Drinking more than 24 ounces 

(710 millilitres) of cow's milk per day can displace iron-rich foods in the diet and interfere with iron 

absorption. Inadequate Iron Intake Not consuming enough iron-rich foods, such as red meat, poultry, fish, leafy 

green vegetables, and iron-fortified cereals, can lead to deficiency. Early Introduction of Cow's Milk: 

Introducing unmodified cow's milk before 12 months can also increase the risk of IDA[24].  

Medical Conditions: Chronic Infections or Inflammatory Diseases: These can lead to increased iron loss or 

impaired iron absorption. Celiac Disease or Other Malabsorption Syndromes: These conditions can interfere 

with the body's ability to absorb iron from food[25-29].  

Gastrointestinal Blood Loss: Conditions like chronic diarrhoea or gastrointestinal bleeding can lead to iron 

loss. Other Risk Factors: Exposure to Lead: Lead exposure can interfere with iron absorption and 

utilization. Poverty and Low Socioeconomic Status: Poverty can limit access to nutritious foods and healthcare, 
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increasing the risk of IDA. Certain Ethnic Groups: Some ethnic groups may have a higher prevalence of genetic 

conditions that affect iron metabolism[30]. Infants of Iron-Deficient Mothers: Babies born to mothers with IDA 

may have lower iron stores at birth. Specific Populations: Adolescents: Rapid growth and, in females, the onset 

of menstruation can increase iron requirements[31]. 

Vegetarians and Vegans: Individuals following these diets may be at higher risk if they do not consume sufficient 

iron-rich plant-based foods or iron-fortified foods 

 

The findings support WHO and IAP guidelines promoting routine screening for anemia and iron 

supplementation in high-risk age groups. 

 

CONCLUSION 

Serum ferritin is an effective diagnostic marker for iron deficiency anemia in children. The study establishes a 

significant burden of IDA in the pediatric population, primarily due to modifiable risk factors. Public health 

efforts must focus on nutrition education, routine screening, and timely iron supplementation to prevent the 

long-term consequences of anemia in children. 
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