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INTRODUCTION 

Anaemia in children is one of the major social health 

problems in India, especially in rural India and in many 

parts of the world. Anaemic children have reduced 

exercise capacity, slower rate of growth, impaired 

cognitive development, and delayed wound healing.1 

Prevalence rate of anaemia is an important indicator of 

the nutritional status within the paediatric population.2 

According to WHO, anemia is diagnosed if Hb% is 

<11gm/dl in children of 6 months to 6 years age group 

and Hb% is <12gm/dl in children of 6 years to 14 years 

age group.3 Globally 50% of anemia is attributable to iron 

deficiency and accounts for around 841,000 deaths 

annually worldwide. National family health survey 

(NHFS)-2data shows that 74% children between the age 

of 6 - 35 months are anemic.4 

Iron deficiency occurs from 6 months of age onwards 

when the child's total body mass is expanding in the face 

of an inadequate iron intake. Iron deficiency anemia 

adversely affects health, cognitive development, school 
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achievement, and work performance. In developing 

countries, nutritional anemia due to iron deprivation 

affects more than 50% of children aged from six months 

to five years and is considered to be one of the four 

worldwide risk factors for abnormal child development 

and a serious public health problem that must be 

combated urgently.5 Thus, knowledge about correct 

breastfeeding and complimentary feeding practices are 

dismal and significantly contribute towards anemia in 

infancy. 

As anaemia accounts for significant morbidity and 

mortality, and in view of no enough studies being done in 

this age group children, there is a need for study to know 

the clinical manifestations, haematological changes in 

nutritional anaemia and its association with development 

in children in study population. 

METHODS 

The present study is a prospective observational study 

was done in Department of Paediatrics, Rohilkhand 

Medical College, Bareilly in a period of 12 months from 

1st November 2015 to 30th October 2016. A total of 410 

children presented to the OPD and out of which 205 

patients were admitted in IPD, in which 100 patients 

fulfilled the inclusion and exclusion criteria and had 

given the informed written consent were enrolled in the 

study. 

Inclusion criteria 

Children from 6 months to 5 years of age group with 

symptomatic or asymptomatic anaemia (Hb <11g/dl) 

attended in OPD or admitted in IPD were taken in the 

study. 

Exclusion criteria 

Anaemia due to acute blood loss secondary to bleeding 

disorder or trauma, malignancies, haemolytic anaemia 

and aplastic anaemia, H/O birth asphyxia, cerebral palsy, 

seizure disorder, neuro-regressive and neurodegenerative 

disorder. Children with HIV, chromosomal disorder like 

Down’s syndrome and hypothyroidism, chronic kidney 

disease, chronic liver disease, congenital heart disease. 

Method of collection of data 

A detailed history was elicited along with a thorough 

clinical examination. The required quantity of venous 

blood was collected in EDTA tubes, which was send for 

Complete hemogram, Peripheral blood smear 

examination by Leishman’s stain, Reticulocyte count by 

new methylene blue staining whenever required, bone 

marrow examination in relevant cases. Among the 

anaemic cases, only few patients agreed for bone marrow 

examination. Infants/children will be evaluated as per 

Trivandrum Developmental Scale and development 

quotient was evaluated. 

Data analysis  

Data was analyzed by SPSS version 22 and p value <0.05 

was considered statistically significant. 

RESULTS 

In the present study of 100 patients, the patients were 

distributed in 4 groups according to the age. In group 1 

(<1 years) had 9 (9%) patients, group 2 (1-2 years) had 

39 (39%), group 3(3-4 years) had 44 (44%) patients and 

group 4 (>5 year) had 8 (8%) patients (Table 1). 

Table 1: Age group distribution. 

Age group Number Percentage 

<1 year 9 9 

1-2 year 39 39 

3-4 year 44 44 

≥5 year 8 8 

Total 100 100 

In the present study of 100 patients, 68 (68%) were males 

and 32 (32%) were females. Males were more affected 

(Table 2). 

Table 2: Gender distribution. 

Gender Number Percentage 

Male 68 68 

Female 32 32 

Total 100 100 

Out of 100 patients 92 (92%) had IDA in which 62 

(67.4%) were males and 30 (32.6%) were females. Out of 

100, 8 had MBA, in which 6 (75%) were males and 2 

(25%) were females (Table 3). 

Table 3: Distribution of iron deficiency with 

megaloblastic anemia in male and female. 

Sex IDA MBA Total 

Male 62 (67.4%) 6 (75.0%) 68 (68 %) 

Female 30 (32.6%) 2 (25.0%) 32 (32 %) 

Total 92 (92 %) 8 (8 %) 100 (100) 

In the present study, the total of 100 patients were 

divided into 4 age groups <1-year, 1-2-year, 3-4 year and 

>5 years. These group patients were divided into mild, 

moderate and severe grade of anemia. Age group <year 1 

consist of total of 9 patients in which 1(11.1%) belong to 

mild anemia, 7(77.8%) belong to moderate anemia, 

1(11.1%) belong to severe anemia. Age group 1-2 years 

consists of 39 patients in which 2(5.1%) belong to mild 

anemia, 29(74.4%) belong to moderate anemia and 

8(20.5%) belong to severe anemia. Age group 3-4 years 

consists of 44 patients in which 6(13.6%) belong to mild 

anemia, 34(77.3%) belong to moderate anemia and 

4(9.1%) belong to severe anemia. Age >5 years consists 
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of 8 patients in 2(25.0%) belong to mild anemia, 

5(62.5%) belong to moderate anemia, 1(12.5%) belong to 

severe anemia (Table 4). 

Table 4: Anemia in age groups. 

 Age 

group  

Grade of anemia   

Mild Moderate Severe Total 

<1year 1(11.1%) 7(77.8%) 1(11.1%) 9 

1-2year 2(5.1%) 29(74.4%) 8(20.5%) 39 

3-4year 6(13.6%) 34(77.3%) 4(9.1%) 44 

≥5 year 2(25.0%) 5(62.5%) 1(12.5%) 8 

Total 11 75 14 100 

Out of 100 patients, 92 patients had IDA in which 85 

(92.4 %) were developmentally normal while 7 (7.6 %) 

had delay and in MBA out of 8 patients 1 (12.5 %) were 

normal while 7 (87.5%) had delay (P value= 0.000 which 

was highly significant) (Table 5). 

Table 5: Anemia / developmental delay. 

Anemia Developmental delay 

  Normal Delay Total 

Iron deficiency 

anemia 
85(92.4%) 7(7.6%) 92(100%) 

Megalo blastic 

anemia 
1(12.5%) 7(87.5%) 8(100%) 

Total 86(86%) 14(14%) 100(100%) 

DISCUSSION 

The profile, patterns and the morphological types of 

anaemia were analysed in the present study of 100 cases 

of anaemia were compared with the other similar studies. 

In the present study, more number of male children was 

found to be anaemic as compared to female children. A 

similar gender distribution was noted in the study by 

Gomber et al, whereas in a study conducted by Kapur et 

al, there was no significant difference found in the gender 

distribution.6,7 

In the present study, more patients were affected of age 

group 3-4 years which was similar with the study done by 

Pita GM et al, whereas in a study by Pandey A et al.8,9 1-2 

years age group were more affected which does not 

correlate with the present study. The difference is may be 

due to affected population in a particular area. 

In the present study, out of 100 cases, 44 (77.3%) cases 

were of moderate anaemia with p value of 0.813 which 

was not significant and which correlates with the study 

by Gibel HN et al, in which 38.8% had moderate 

anaemia. The difference is due to other factor that lead to 

anaemia is pica whereas in Pandey A et al, showed 46% 

had moderate anaemia with p value 0.07 which does not 

correlate with present study.9,10 

The per cent distribution of various morphological types 

of anaemia found in our study were microcytic 

hypochromic anaemia (92%), and macrocytic 

hypochromic anaemia (8%) which was similar to the 

study done by Kapur D et al, with maximum percentage 

of microcytic hypochromic anaemia which correlate with 

the present study.11 

In the present study, 92 (92%) patients had iron 

deficiency anemia in which 7(7.6%) had developmental 

delay whereas out of 8(8%) patients had megaloblastic 

anaemia in which 7(87.7%) had developmental delay 

with a p value of 0.000 which was highly significant 

which shows that anaemia can lead to developmental 

delay which was similar with the study done by Palti H et 

al, who found that children who were moderately 

anaemic showed lower cognitive development score at 

both 3 and 5 years of age than compared to non-anaemic 

children of the same age which correlates with the 

present study (P-Value= 0.000 which was highly 

significant).12 

Other study conducted by Cantwell RJ et al, on infants of 

6-18 months who were treated with iron and examined at 

6 and 7 years of age, the recorded observations indicated 

that the subjects who were formerly anaemic exhibited 

difficulty in the development of motor control tasks.13 

The difference in this study is in the age group and after 

given iron therapy the patients were evaluated which was 

not possible in the present study due to poor follow up of 

patients. 

Thus, the present study indicates that anaemia has its 

impact on developmental outcome in children and mainly 

in age group 3 to 5 years. Other factors that contribute are 

breastfeeding, complementary feeding and socio-

economic status which lead to poor developmental 

outcome. Further research, by comparing subgroups of 

the population with high and low prevalence, is required 

to determine potential risk factors associated with the 

prevalence of childhood anaemia. Further study is also 

needing to determine appropriate target intervention. 

Therefore, it is highly recommended that this age group 

should be compulsorily screened for anaemia to avoid its 

deleterious effects on growing children. 

CONCLUSION  

Anemia still continues to be a major health problem in 

developing countries like India and paediatric age group 

is most commonly affected. Several years elapse between 

onset of symptoms and in arriving at an accurate 

diagnosis due to lack of primary health care services, 

particularly in rural India. Rural population should be 

educated to improve their living standards and to 

recognize symptoms of illness at an early stage. It is 

highly recommended for the medical health personals to 

make an appropriate diagnostic approach towards 

anaemia, where in clinical examination and peripheral 

blood smear examination are at the baseline in the 
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diagnostic algorithm and hold a key position. Also, 

technological advances should be looked upon. If 

properly implemented, these recommendations can 

definitely help in reducing the burden of anaemia in this 

age group and hence the morbidity and mortality. 
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