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Objectives: The objective of the study were to determine Incidence of anemia in children aged six months to fifty-nine 
months in the region of northern Bihar.
Materials and methods: Data were collected from the children admitted in Darbhanga Medical Hospital, Laheriasarai. 
Blood sample were collected from the children at the time of admission.
Results: Out of 350 children, incidence of anemia in male children is 59.1% (130/220) and in female children is 61.5% 
(80/130). Incidence of anemia in 6 months to 12 months is 44 52.4%), in 13 months to 30 months incidence is 93 (67.4%), in 
31 months to 48 months incidence is 45 (52.3%) and in 49 months to 59 months incidence is 28 (66.7%). Incidence of 
microcytic anemia is 115 (54.8%), macrocytic anemia is 20 (9.5%) and normocytic anemia is 75 (35.7%). Incidence of 
Iron deficiency anemia is 70 (60.9%), beta thalassaemia trait is 15 (13.1%), beta thalassaemia is 25 (21.7%) and 
undetermined is 5 (4.3%). 
Conclusion: Incidence of anemia is high in children less than 59 months of age. Out of which incidence of iron deficiency 
anemia is higher than other microcytic anemia. Key strategy to prevent and control this public health problem is by 
raising awareness and providing health care education.
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INTRODUCTION
Anemia, defined as a low blood hemoglobin (Hb) 
concentration, is one of the most common and widespread 
disorders in the world, affecting one-quarter of the world's 
population. It is a major public health problem in several 
countries, particularly common among preschool-aged 
children and women. According to the World Health 
Organisation (WHO), for under five children, the threshold Hb 

(1)level for being anemic is less than 11.0 g/l . According to the 
2011 WHO report, anemia resulting from iron deficiency was 
one of the most important factors contributing to the global 
burden of diseases, and it increases morbidity and mortality 
in preschool-aged children and pregnant women. Globally, 
anemia affects 1.62 billion people, which correspond to 

(2)24.8% of the population . It has been estimated that among 
children below five years of age, 12% are anemic in 
developed countries and 51% are anemic in developing 

(3)countries . Childhood anemia is a preventable condition, 
which has serious consequences including growth 
retardat ion, poor  immune system and increased 
susceptibility to diseases and death and has severe socio-

(4-7)economic consequences for families and communities . 

Anemia is associated with weakness, fatigue, reduced 
(8)productivity, and inhibited immune function . Several factors 

contribute to the occurrence of anemia and nearly half of 
(43%) the anemia cases in childhood are due to iron 
deficiency. The deficiency may result from inadequate 
dietary intake of iron, malabsorption of iron, an increased iron 
demand during rapid growth in children and chronic blood 
loss. Other causes of anemia include folate and vitamin B12 
and A deficiencies, Malaria, intestinal helminths, viral 
infections, chronic disease, hemoglobinopathies, hemolysis, 

(9-10)and bone marrow disorders . 

Aim of this study to determine the incidence of anemia in 
children aged 6 months to 59 months in the admitted patients 
in DMCH, Pediatrics Department.

MATERIALS AND METHODS
The study was carried out in the Department of Paediatrics, 
Darbhanga Medical Hospital, Laheriasarai. A total of 150 

children were selected from the hospital. Permission from the 
hospital authority and ethical committee was taken before 
conducting the study.

Children aged six months to fifty-nine months, who were 
admitted in the hospital due to any acute illness like acute 
respiratory tract infection, acute gastroenteritis, etc. were 
included in the study. A detailed informed consent was taken 
from the mothers whose children were included in the study. 

Children's that were excluded from the study were those who 
have been suffer ing from chronic il lness such as 
haematological and renal disorders, severe malnutrition, 
persistent diarrhoea and who received blood transfusion 
before admission due to any cause.

A detailed history was taken from mothers and thorough 
physical examination of the children was performed. Case 
history information included family history, birth history, 
socioeconomic history and detailed dietary history of 
children. Blood sample approx 2ml was collected by the 
venipuncture in the cubical fossa of each children. Blood was 
collected in the ethylenediamine tetra acetic acid (EDTA) 
coated vial. Complete blood count with peripheral smear of 
blood was done on each sample collected. Hemoglobin value 
(Hb), erythrocyte count and mean corpuscular volume (MCV) 
was evaluated by cell counter machine. Anemia was defined 
when Hb level was below <11 g/dL according to World Health 
Organisation (WHO). Normal value of MCV was taken 
according to age. Children were divided into two groups, 
children with anemia (Hb <11gm/dl ) and children without 
anemia (Hb>11gm/dl).  Anemia was labeled as mild (Hb 10-
10.9gm/dl), moderate (Hb 7-9.9gm/dl), and severe (Hb <7 

(1)gm/dl) . On the basis of MCV value and peripheral smear of 
blood anemia was classified as microcytic (low MCV), 
normocytic (normal MCV) and macrocytic (high MCV). If 
peripheral smear of blood show microcytic hypochromic RBC, 
further investigation for serum ferritin, routine and microscopic 
examination of stool, hemoglobin electrophoresis were 
performed. Laboratory tests results were communicated to the 
parents of children.
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A p-value of <0.05 was considered as statistically significant.

RESULTS
A total of 452 children were screened during the study, out of 
which 350 children were included in the study. Overall 102 
children were excluded from the study: 84 children because 
their refused to give consent; 18 children because of 
insufficient collection of blood. Out of 350 children that were 
included in the study, 210 (60%) children have anemia 
(Hb<11 gm/dl) while 140 (40%) children have normal 
hemoglobin concentration (Hb>11 gm/dl). In the study, it was 
found that out of 210 anemic children, 60 (28.6%) children 
were mild anemic, 140 (66.7%) children were moderately 
anemic and 10 (4.7%) children were severely anemic. In the 
study, out of 220 male children, 130 (59.1%) children were 
anemic and 90 (40.9%) children have normal hemoglobin 
level.Out of 130 female children, 80 (61.5%) children were 
anemic and 50 (38.5%) children have normal hemoglobin 
level. It was not found to be statistically significant (Proportion 
test, p-value: 0.65) (Table 1). In the study, 350 anemic children 
were divided into four age groups:6 months to 12 months 84 
(25%) children, 13 months to 30 months 138 (39.4)% children, 
31 months to 48 months 86 (24.6%) children and 49 months to 
59 months 42 (12%) children. Out of 84 children of 6 months to 
12 months, 44 (52.4%) children were anemic, which was not 
found to be statistically significant (Proportion test, p-value: 
0.7). Out of 138 children of 13 months to 30 months, 93 (67.4%) 
children were anemic, which was found to be statistically 
significant (Proportion test, p-value: 0.0007). Out of 86 
children of 31 months to 48 months, 45 (52.3%) children were 
anemic, which was not found to be statistically significant 
(Proportion test, p-value: 0.7). Out of 42 children of 49 months 
to 59 months, 28 (66.7%) children were anemic, which was not 
found to be statistically significant (Proportion test, p-value: 
0.07) (Table 2). In the study, out of 210 anemic children, 
microcytic anemia was found in 115 (54.8%) children, 
macrocytic anemia was found in 20 (9.5%) children and 
normocytic anemia was found in 75 (35.7%) children. 

Out of 115 microcytic anemic children, 70 (60.9%) 
childrenhave Iron deficiency anemia, 15 (13.1%) children 
have beta thalassaemia trait, 25 (21.7%) children have beta 
thalassaemia and 5 (4.3%) children were undetermined. 
Incidence of Iron Deficiency anemia among the total anemic 
children was 33.3% (70 out of 210) (Table 3).

Table 1: Sex distribution of children that were included in 
the study (n=350).

Table 2: Distribution of anemia in children according to 
age (n=350).

Table 3: Causes of microcytic anemia (n=115)

DISCUSSION
In the present study, out of 350 children that were included the 
study, 210 children were anemic that is their hemoglobin level 
was <11gm/dl whereas 140 children were non anemic that is 
their hemoglobin level was >11gm/dl. Hence the incidence of 
anemia in children aged 6 months to 59 months was 60.

The incidence of anemia varies widely between the different 
countries. Different survey have shown that anemia is a severe 
problem among all age, population and geographic groups. 
The prevalence of anemia in India was 74.35% for 6-35 
months age group, Nepal had 78% for 6-59 months age group 
and in Kazakhstan it was 73.7% for 0-23 months age 

(11)group. The prevalence of anemia in preschool children (0-4 
yr) of WHO countries of  Africa, southeast  Asia and eastern 
Mediterranean were 67.6%, 65.5% and 46.7% cases 
respectively. The prevalence of anemia is much more lower in 
developed countries such as in  America 29.3% and Europe 

(12)21.7%.

In the study, we found that incidence of anemia also varies 
according to the level of Hemoglobin. Maximum number of 
children have moderate anemia among anemic children. 
Incidence of children having mild anemia was 28.6%, 
moderate anemia was 66.7% and severe anemia was 4.7%. In 
a study done in Nigeria showed that 70.5% (n=400) children 
had varying degrees of anemia. Among the anemic cases 
mild, moderate and severe anemia were 38.0%, 31.8% and 
0.8% respectively. The most affected age group was 6-23 
months (76.12%). This result was similar to study in Nigeria, 
where Onyemaobi et al found the most affected age group 

(13)was 12-23 months (84.8%).

In the study, we found that incidence of anemia in male 
children was 59.1% which is lesser than incidence of anemia 
in female children 61.5% which was different from the study 

(14)done in Bangladesh by Stallkamp G, et al.  in the year 2006, 
where the incidence of anemia was more in boys compared to 
girls. This variations in the incidence of anemia among girls 
can be explained by poor health and poor access of health 
education and services towards girls.

In the study, it was found that incidence of anemia was more in 
13 months to 30 months age group of children 67.4%, which 
was different from the results concluded from the study by 

(15)Montalembert M et al.  in the year 1998. This variations in the 
incidence of anemia among different age group can be 
explained by poor access to the medical services.

In the study, it was found that incidence of anemia according to 
MCV was higher in microcytic anemia 54.8%, than macrocytic 
or normocytic anemia. Among microcytic anemia incidence 
of iron deficiency anemia was 60.9% which is higher than 
other causes of microcytic anemia. The undetermined cases 
were those who had serum ferritin level > 12 microgram/ L 
and Hb electrophoresis revealed normal value. Incidence of 
Iron Deficiency anemia among the total anemic children was 
33.3% (70 out of 210).

CONCLUSION
From this study, it is concluded that Incidence of anemia is 
high in children less than 59 months of age. Out of which 
incidence of iron deficiency anemia is higher than other 
microcytic anemia. Therefore it is important to identify the 
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SEX CHILDREN WITH 
ANEMIA 

CHILDREN 
WITHOUT ANEMIA 

P-
value

Number Percentage Number Percentage

MALE 130 59.1% 90 40.9% 0.65

FEMALE 80 61.5% 50 38.5%

AGE CHILDREN WITH 
ANEMIA 

CHILDREN 
WITHOUT ANEMIA 

P
-value

Number Percentage Number Percentage 

6 months to 
12 months

(n=84)

44 52.4% 40 47.6% 0.7

13 months 
to 30 

months
(n=138)

93 67.4% 45 32.6% 0.0007

31 months 
to 48 

months
(n=86)

45 52.3% 41 47.7% 0.7

49 months 
to 59 

months
(n=42)

28 66.7% 14 33.3% 0.07

CAUSES OF MICROCYTIC 
ANEMIA 

NUMBER OF 
CHILDREN 

PERCENTAGE 
OF CHILDREN 

IRON DEFICIENCY ANEMIA 70 60.9%

BETA - THALASSEMIA TRAIT 15 13.1%

BETA - THALASSEMIA 25 21.7%

UNDETERMINED 5 4.3%



risk factors of Anemia in this age group and should be 
managed promptly. Key strategy to prevent and control this 
public health problem is by raising awareness and providing 
health care education.
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