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Abstract
Background: Anemia is a common problem in childhood, especially children aged
6months to 24 months old. In Bangladesh overall, 68 % of children aged 6-59 months
are anemic. Anemia impairs normal development, decreases physical exercise
tolerance & intellectual performance in children which may lead to a slowdown of
growth in children. It constitutes a major public health problem in young children in
the developing world with wide social & economic implications.
Objective: To see the prevalence of anemia among hospitalized children aged 6
months to 36 months.
Methodology: Children 6 months –36 months aged who were admitted in Dhaka
Shishu (Children) hospital due to some acute illness, were enrolled from 1st June,
2010 to 30th August, 2010. Children were classified as anemic when Hb level was
<11gm/dl. On the values of MCV and morphology of RBC anemic babies were further
classified as microcytic anemia, normocytic anaemia and macrocytic anaemia. Again
in children with microcytic hypochromic RBC, serum ferritin, Hb electrophoresis, stool
R/E and c-reactive protein were done to find out the cause.
Results: Among 331 admitted children, 201(61%) children had anemia (Hb <11gm/
dl), Male was 123(61.2%) and female was 78(38.8%). Mean hemoglobin concentration
was 9.2±1.2 gm/dl. Mild, moderate, severe anemia were19%, 39.3% and 2.4%
respectively. The most affected age group was 6-23 months(76%). Microcytic anemia,
macrocytic anemia, and normocytic anemia were present in 101(50.2%), 10(5%) and
90(44.8%) cases respectively. Among the microcytic hypochromic anemia, IDA was
found in 60(59.4%), which was 29.85% among total anemic children.
Conclusion: A large proportion of hospitalized children under 3 years were found
anemic. Raising awareness of the problem and providing health care education in
this group will be the key strategies to prevent and control this huge public health
problem in Bangladesh.
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Introduction
Anemia is defined as a reduction of the red blood cell
(RBC) volume or hemoglobin concentration below the
range of values occurring in healthy person.1 Anemia
is a common problem in childhood, especially children
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aged 6months to 24 months old. It has been estimated
that among children below four years of age, 12% are
anemic in developed countries and 51% are anemic
in developing countries.2 In Bangladesh 64% of children
aged 6-23 months and 42% of children aged 24-59
months are anemic.3 Another survey in Bangladesh
conducted by national Surveillance Project (NSP) of
Helen Keller International (HKI) in collaboration with
the Institute of Public Health Nutrition (IPHN) in 2004
showed that, overall, 68 % of children aged 6-59
months were anemic.4
Anemia impairs normal development in children and
it constitutes a major public health problem in young
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children in the developing world with wide social &
economic implications. Thus decreased physical
exercise tolerance & intellectual performance have
been associated with mild anemia, which may lead
to a slowdown of growth in children.5,6 Anemia is
commonly associated with nutritional deficiencies
such as iron deficiency, the main factor responsible
for microcytic anemia, while folate or vitamin B12
deficiencies are responsible for macrocytic anemia.5,7
Among the causes of anemia, iron deficiency anemia
(IDA) is the most commonly recognized form of
nutritional deficiency in developing & developed
countries. 5,8 According to the world health
organization, IDA affects 43% of the world’s children2
& according to UNICEF report, 2 billion people suffer
from anemia worldwide & most of them have IDA,
especially in underdeveloped / developing countries,
where 40-50% of children under age 5 are iron
deficient.9 This study designed to determine the
prevalence of anemia in 6months to 36 months old
hospitalized children who were admitted due to some
acute illness.
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count and mean corpuscular volume (MCV). Anemia
was defined when Hb level was below <11 g/dL
according to World Health Organization (WHO).
Children were categorized as children with anemia
(Hb <11gm/dl ) and children without anemia
(Hb>11gm/dl). Anemia was labeled as mild (Hb 1010.9gm/dl), moderate (Hb 7-9.9gm/dl), and severe (Hb
<7 gm/dl).10 Furthermore, on the value of MCV (Normal
values: 3-6mon- 76±8fl; 1 year- 78±6fl ; 2-6years81±6fl) and morphology of RBC from peripheral blood
film,11 anemia was classified as microcytic (low
MCV), normocytic (normal MCV), and macrocytic
(high MCV).12

Materials and Methods
This cross-sectional study was conducted in Dhaka
Shishu (Children’s) Hospital (DSH) over a period of
three months from 1st June 2010 to 30th August 2010.
Children aged six months to thirty six months, who
were admitted during this period due to any acute
illness like acute respiratory tract infection, acute
gastroenteritis, etc., and whose parent or guardian
provided informed consent, were eligible for enrolment.
Children who have been suffering from chronic illness
such as hematological and renal disorders, severe
malnutrition, persistent diarrhea and who received
blood transfusion before admission due to any cause
were excluded from the study.

In addition, if peripheral blood film showed microcytic
hypochromic RBC, further investigations for serum
ferritin (2ml blood, collected in a plain test tube for the
measurement of serum ferritin by immunoenzymometric examination), routine and microscopic
examination of stool, hemoglobin electrophoresis and
C-reactive protein (CRP) were performed. Iron
deficiency anemia was defined when concentration of
serum ferritin were less than 12 microgram/L.13 Serum
Iron and TIBC could not be performed due to financial
reason. Ethical permission was taken from Ethical
Review Committee of Bangladesh Institute of Child
Health. Informed written consent was obtained from
parents or primary caregivers of the children before
enrolment. Results of laboratory tests were
communicated to the parents. Advice for prevention
of anaemia was given and correction was done when
needed. The data were entered and analyzed using
SPSS version 12.0 for Windows (SPSS Inc, Chicago,
IL, USA) software. Standard test for significance using
Chi-square (Ç2) test and multivariate predictor
analysis were performed. A p-value of <0.05 was
considered as statistically significant.

At enrolment a detailed case history was taken and
thorough physical examination was performed and
recorded on standard case record forms. Historical
information included socioeconomic status (parents’
education and monthly income), birth history
(prematurity, low birth weight) and detailed feeding
practice since birth was recorded. Laboratory
investigations: Complete blood count (CBC) including
peripheral blood film was done in all cases on
enrolment. A blood sample (2 ml) was collected by
venepuncture into an ethylenediaminetetraacetic acid
(EDTA) coated tube. The cell counter machine was
used for the values of hemoglobin (Hb), erythrocyte

Results
A total of 384 children were screened during the study
period, among them 331 cases were enrolled. Fiftythree (13.8%) cases could not be enrolled because of
not giving consent for venepuncture (n=46) and
insufficient collection of blood for estimation of serum
ferritin (n=7). Out of the 331 enrolled children, 201
(61%) had anemia (Hb <11gm/dl) while 130 (39 %)
had normal hemoglobin concentration (Hb>11gm/dl)
(Fig.- 1). Among the anemic children, 63 (31.3%) had
mild anemia, 130 (64.7%) were moderately anemic
and 8 (4%) were severely anemic. Among 205 male
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children, 123 (61.2%) were anemic and among 126
female children, 78 (38.8%) were anemic; the
difference between gender was not statistically
significant (Table-I). The mean (±SD) hemoglobin levels
were 9.2± 1.2 g/dl in children with anemia, and 11.9±1.0
g/dl in children without anemia. Hemoglobin levels was
significantly low in anemic children (P =0.001) than
children without anemia (Table-II). The study patients
were divided into three age groups. Maximum number
was found in 12-23 months in both anemic and non
anemic children which was 83(41.21%) in children
with anemia and 62(47.69%) in children without
anemia. The mean (±SD) age was 15.2±8.8 month for
children with anemia and 18.6 ± 9.3 month for children
without anemia. The mean age difference was
statistically significant (p<0.001). The most affected
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group was 6-23 months age ( 76.12%) ( Table -III).
Again among total study patients (n=331), mild,
moderate and severe anemia were found as 63(19%),
130(39.3%), 8(2.4%) respectively and normal Hb
130(39.3%) (fig.-2). Microcytic anemia was observed
in 101 (50.2%) cases, macrocytic anemia in 10 (5%)
cases and normocytic anemia in 90 (44.8%) cases
(Fig.-3). Among 101 patients with microcytic
hypochromic anemia, IDA was identified in 60 (59.4%)
cases, ß -thalassaemia trait in 10 (9.9%) cases and
ß-thalassaemia in one (1%) case. However 30 (29.7%)
cases were left undetermined (Table-IV). Prevalence
of IDA among the total anemic children was 29.85%
(60 out of 201). The undetermined cases were those
who had serum ferritin level >12 microgram/ L, a normal
Hb electrophoresis pattern, and a high CRP level.

Table-I
Sex distribution of the study patients (n=331)
Sex

Male

children with anemia
(n=201)
N
%
123
61.2

children without anemia
(n=130)
n
%
82
63.1

Female

78

38.8

48

36.9

Total

201

100%

130

100%

P value

0.730ns

χ2 =0.12, df =1, p = 0.730
Table- II
Hemoglobin levels in study patients(n=331)
Children with anemia
(n=201)
9.2±1.2

Hemoglobin( g/dl)(mean ± SD)

Children without anemia
(n=130)
11.9±1.0

P values
0.001

Independent sample ‘t’ test
Table-III
Age distribution of the study patients (n=331)
Age in months

6-11 mon
12-23 mon
24-36 mon
Total
Mean ± SD
Range (Min- Max)

Children with
anemia (n=201)

15.2 ±8.8

Children without
anemia (n=130)
N
%
35
26.92
62
47.69
33
25.39
130
100%
18.6±9.3

(6 -36)

(6-36)

N
70
83
48
201

%
34.83
41.29
23.88
100%

* χ2 =3.337, df=329, p value = 0.001
** Independent sample ‘t’ test

P value

0.001*

0.001**
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Table-IV
Causes of microcytic hypochromic anaemia
((n=101)
Causes of microcytic

Number of Percentage

hypochromic anemia

patients(n)

(%)

IDA

60

59.4

BetaThalassaemia Trait

10

9.9

Beta Thalassaemia

1

1.0

Undetermined

30

29.7

Total

101

100%

Discussion
The prevalence of anemia varies widely between the
countries. Different surveys in the past have shown
that anemia is a severe problem in Bangladesh among
all age, population and geographic groups.14,15,16 In
this study, 61%( n=201) children had anemia (Hb
<11gm/dl). According to a National Surveillance Project
(NSP) of Helen Keller International (HKI) in
collaboration with the Institute of Public Health
Nutrition (IPHN), overall 68 % of Bangladeshi children
aged 6-59 months had anemia.17 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 Kazakhstain it was 73.7% for 0-23 months age
group.18 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. 19 The
prevalence of anemia is much more lower in developed
countries such as in America 29.3% and Europe
21.7%.19
By using the WHO /UNICEF/UNN classification in
this study, it was found that 19% had mild, 39.3%
had moderate and 2.4% had severe anemia (Fig.-2).
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
was 12-23 months (84.8%).20 In a study done in
Bangladesh in 1994, the prevalence of anemia was
92% among 6-11 month age group and 85% among
12-23 month age group. The most affected group was
6-23 months (87%).16 In this study the prevalence of
anemia in male was higher 123(61.2%) than female
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78 (38.8%) and the mean hemoglobin concentration
was 9.2±1.2 gm/dl. This findings are similar to a study
in Bangladesh where boys (n=641) were more anemic
than girls (n=586) and mean hemoglobin concentration
in 6-59 month age group was 10.2 gm/dl.17
Anemia was classified on the values of MCV and
morphology of RBC as microcytic, macrocytic and
normocytic anemia. In this study microcytic,
macrocytic and normocytic anemia was 50.2% (101),
5% (10) and 44.8% (90) respectively. Most ( 50.2%)
of the patients had microcytic anemia (Fig.-3). Among
101 patients having microcytic hypochromic anemia,
IDA, beta thalassaemia trait and ß Thalassaemia were
60(59.4%), 10(9.9%) and 1(1%) cases respectively.
The undetermined cases were 30(29.7%). The
undetermined cases were those who had serum ferritin
level > 12 microgram/ L and Hb electrophoresis
revealed normal and CRP was high. As ferritin is an
acute phase reactant, it increases by two to four folds
in Infections & inflammation, which reduces its
diagnostic value. So a majority of undetermined cases
might be a case of IDA which could be detected in
subsequent follow up. The prevalence of microcytic
anemia was high in this study.
Conclusion
A large proportion of hospitalized children under 3 years
were found anemic. Among all anemic children IDA
was high. This result emphasizes the importance of
identifying the risk factors of anemia in this age group.
Raising awareness of the problem and providing health
care education in this group will be the key strategies
to prevent and control this huge public health problem
in Bangladesh.
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