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Abstract 
Background: Anemia is a common pediatric health 

problem globally, with higher prevalence in 

developing countries. It negatively impacts physical 

growth, cognitive function, and overall health. Early 

detection and effective treatment are essential to 

reduce morbidity. 

 

Aim: To evaluate the prevalence, types, and severity 

of anemia among pediatric patients and assess 

treatment outcomes in a tertiary care hospital in 

Southern Rajasthan. 

 

Materials and Methods: A prospective 

observational study was conducted over six months 

(July–December 2024) in the pediatric department 

of Geetanjali Medical College and Hospital, 

Udaipur. Pediatric patients (≤14 years) with 

confirmed anemia were included after informed 

consent. Data on demographic characteristics, 

diagnosis, hemoglobin (Hb) levels, and medication 

therapy were recorded. Statistical analysis used 

descriptive methods and paired t-tests for Hb 

improvement. 

 

Results: Among 102 pediatric anemia cases, 54 

(52.9%) were female and 48 (47.1%) male. 

Moderate anemia was most prevalent (46.1%), 

while severe anemia occurred most often in 

adolescents (12–14 years; 40% of severe cases). 

Thalassemia was the leading cause (34.3%), 

followed by sickle cell anemia (25.5%) and vitamin 

deficiency anemia (21.6%). Rural children had 

slightly higher rates of severe anemia. Hb levels 

significantly improved after medication therapy 

across all subgroups (p<0.0001). 

 

Conclusion: Anemia in pediatric patients is most 

common in early childhood and adolescence, with 

thalassemia and sickle cell anemia contributing to 

severe cases. Focused screening and customized 

management can improve outcomes. 

 

Keywords: Pediatric anemia, thalassemia, sickle 

cell anemia, hemoglobin, rural health, iron 

deficiency 

 

I. Introduction 
Anemia is a global public health concern, 

particularly prevalent in the pediatric population, 

where it adversely affects physical growth, cognitive 

development, and quality of life. The World Health 

Organization (WHO) estimates that approximately 

40% of children worldwide are anemic, with the 

highest burden in developing countries, especially in 

Asia and Africa. 

Anemia is defined as a reduction in 

hemoglobin concentration, red blood cell (RBC) 

count, or hematocrit below the reference range for 

age and sex. In children, common symptoms include 

fatigue, pallor, irritability, poor concentration, and, 

in severe cases, cardiopulmonary compromise. 

Etiologies are multifactorial and include nutritional 

deficiencies (iron, folate, vitamin B₁₂), chronic 

diseases, bone marrow suppression, genetic 

hemoglobinopathies such as sickle cell anemia and 

thalassemia, and acute or chronic blood loss. 

In India, pediatric anemia remains a 

significant health challenge, with studies indicating 

a prevalence exceeding 50% in many regions. 

Timely diagnosis and effective management are 
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essential to prevent irreversible developmental 

impairments. 

This study was undertaken to evaluate the 

prevalence, types, and severity of anemia among 

pediatric patients attending a tertiary care hospital in 

Southern Rajasthan, and to assess the impact of 

pharmacological interventions on hemoglobin 

improvement. 

 

II. Materials and Methods 
 

Study Design 

A prospective observational study was conducted 

over a six-month period (July–December 2024) in 

the Pediatric Department of Geetanjali Medical 

College and Hospital, Udaipur, Rajasthan, India. 

 

Study Population 

Male and female pediatric patients aged ≤14 years 

with a confirmed diagnosis of anemia were eligible 

for inclusion. Anemia diagnosis was based on 

clinical evaluation and laboratory confirmation of 

hemoglobin (Hb) levels below WHO-defined age-

specific thresholds. 

 

Inclusion Criteria 

- Age below 15 years. 

- Confirmed diagnosis of anemia based on 

hemoglobin level and complete blood count (CBC). 

- Informed consent from parents or legal guardians. 

 

Exclusion Criteria 

- Hb levels above the study threshold. 

- Recent history of major surgery or significant 

acute blood loss. 

- Known bleeding disorders or current use of 

anticoagulant medications. 

 

Sample Size Calculation 

Sample size was determined using the formula: 

n = (Z₁₋α/₂² × p(1-p)) / E² 

Where: 

- Z₁₋α/₂ = 1.96 (95% confidence level) 

- Prevalence (p) = 63% 

- Absolute error (E) = 10% 

The calculated minimum sample size was 90; a total 

of 102 patients were enrolled. 

 

 

Data Collection 

A pre-designed data collection form was used to 

record: 

- Demographics (age, sex, locality). 

- Clinical details (chief complaints, past medical and 

medication history, family history). 

- Laboratory parameters (Hb, hematocrit, RBC 

indices, serum ferritin, vitamin B₁₂, folate where 

available). 

- Diagnosis and classification of anemia (mild, 

moderate, severe as per WHO age-specific cut-offs). 

- Treatment details and follow-up CBC for Hb 

improvement assessment. 

 

Data Analysis 

Descriptive statistics were used to summarize 

demographic and clinical characteristics. 

Continuous variables were expressed as mean ± 

standard deviation (SD) and categorical variables as 

frequency and percentage. Paired t-tests were 

applied to compare Hb levels before and after 

treatment, with p<0.05 considered statistically 

significant. 
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III. Results 
Demographic Profile 

A total of 102 pediatric patients with anemia were enrolled. Females constituted 54 cases (52.9%) and males 48 

cases (47.1%). The highest proportion of anemia cases was seen in the 6–59 months age group (47%). 

 

 
Severity of Anemia by Age Group 

Moderate anemia was most prevalent overall (46.1%), with the highest proportion in the 6–59 months age group 

(61.7% of all moderate cases). Severe anemia was most frequent in adolescents aged 12–14 years (40% of 

severe cases). 

 

 
Severity of Anemia by Gender 

Mild anemia was more common among males (17 cases) than females (13 cases), while severe anemia was 

higher in females (16 cases) compared to males (9 cases). 
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Severity of Anemia by Locality 

Children from rural areas accounted for 54 cases (52.9%) and urban areas for 48 cases (47.1%). Moderate 

anemia predominated in both settings, but severe anemia was slightly higher in rural children. 

 

 
Etiology of Anemia 
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Thalassemia was the most common cause (34.3%), followed by sickle cell anemia (25.5%), vitamin deficiency 

anemia (21.6%), and iron deficiency anemia (18.6%). 

 

Treatment Outcomes 

Significant improvement in Hb levels was observed across all age and gender groups after medication therapy 

(p<0.0001). The mean Hb increase ranged from +0.71 g/dL in 12–14-year-old males to +1.38 g/dL in 12–14-

year-old females. 

 

Table 5.10 Improvement of anemia based on medicine:- 

 
 

IV. Discussion 
This study evaluated the prevalence, 

severity, and causes of anemia among pediatric 

patients in a tertiary care hospital in Southern 

Rajasthan, along with treatment outcomes following 

medical intervention. 

Moderate anemia was the most frequent 

severity grade (46.1%), consistent with Chatterjee et 

al., who reported similar findings in rural 

Maharashtra pediatric populations. Severe anemia 

was particularly prevalent in adolescents, 

underscoring the need for targeted screening in this 

age group. 

Thalassemia emerged as the leading cause, 

followed by sickle cell anemia and nutritional 

deficiencies, similar to patterns observed in central 

India and high-prevalence hemoglobinopathy 

regions. The slightly higher prevalence of severe 

anemia among rural children mirrors other studies 

linking rural residence to reduced healthcare access. 

Post-treatment hemoglobin improvement 

was statistically significant across all subgroups, 

aligning with WHO recommendations that early 

intervention can rapidly reverse anemia-related 

morbidity in children. 

 

V. Conclusion 
Anemia in pediatric patients in Southern 

Rajasthan is most prevalent in early childhood and 

adolescence, with thalassemia and sickle cell anemia 

accounting for a large proportion of severe cases. 

Moderate anemia predominates overall, while 

severe anemia is more common among females and 

rural children. Pharmacological management 

significantly improves hemoglobin levels across all 

subgroups. Region-specific strategies combining 

nutritional interventions and genetic anemia 

screening are essential to reduce the pediatric 

anemia burden. 
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