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INTRODUCTION 

Nutritional anaemia especially iron deficiency anaemia is 

one of the major public health problem affecting both 

developed and developing nations with major 

consequences for human health as well as socio economic 

development.1 It has been defined by WHO as “a 

condition in which the number of red blood cells or their 

oxygen carrying capacity is insufficient to meet 

physiologic needs, which vary by age, sex, altitude, 

smoking and pregnancy status”.2 

In 2004, globally 2, 73,000 deaths were attributed to 

anaemia, with 97% deaths occurring in low and middle 

income countries.3 According to World Health 

Organization, 2011 report 29% of the World’s population 

is suffering from low haemoglobin levels with a highest 

prevalence of 42.2% among preschool children followed 

by 38% among pregnant women.3. In India, as per 

National Family Health Survey, 2014–2015 about 58.4% 

under 5 children were found to be anaemic and the 

prevalence is much higher among under 3 with more than 

79% children have haemoglobin levels below 11 gm%.4 

ABSTRACT 

 

Background: Iron deficiency anaemia constitutes more than half of the anaemia burden among the under 5 children. 

In addition to socio-demographic factors, the maternal factors plays an important role in determining childhood 

anaemia. The objective of the study was to determine the prevalence of anaemia among 1-3 year old children and to 

find their association with maternal factors.  

Methods: The present cross sectional study was conducted in a sub centre village under Machhra CHC. Sample size 

was calculated as 182 by taking the prevalence of anaemia as 79% with 7.5% relative precision and 95% confidence 

interval. From the list of 404 children obtained from MCTS data, 200 children were selected randomly. Detailed 

information regarding socio demographic factors and maternal factors was obtained on a pre tested and pre designed 

questionnaire. Hemoglobin levels were estimated using haemo check rapid diagnostic kit. The data was collected and 

analyzed on epi info 3.7.2 using appropriate statistical tests.  

Results: Out of 200 children 77.5% of them were suffering from mild to severe anaemia. Among all the maternal 

factors studied maternal education, iron folic acid consumption during pregnancy, birth order of the index case and 

history of exclusive breast feeding were found to be significantly associated with prevalence of anaemia among the 

children.  

Conclusions: The present study revealed a high prevalence of anaemia in children and maternal factors plays an 

important role in determining the disease.  
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Pre-school children and pregnant women are the worst hit 
section of the society accounting for major burden of 
morbidity and mortality. Pre School Children if suffer 
from anaemia in early stages of life, have a high 
incidence to develop delayed psychomotor development, 
impaired scholastic performance, impaired coordination 
of language and motor skills and increased morbidity 
from infectious diseases.5 

A child is made prone to develop iron deficiency anaemia 
in future right from the maternal practices adopted by 
mother from her ante natal period. Maternal factors such 
as iron and folic acid consumption during pregnancy, 
exclusive breast feeding, her education levels, the space 
between two children and the order of birth plays an 
important role in determining the children’s vulnerability 
to develop anaemia.  

Thus this study has been undertaken with the objective 
of:  

 To find the prevalence of anaemia among 1-3 year 
old children in a selected rural area of Meerut.  

 To find the association between the various maternal 
factors and the prevalence of anaemia among the 
children of 1-3 years of age. 

METHODS 

A community based cross sectional study was carried out 
among children of age 1-3 years in a sub centre village of 
PHC Amarpur of Machhra block, the field practice area 
of LLRM, Medical College, Meerut, selected by 
multistage simple random sampling.  

A sample of 182 children was estimated by taking the 

prevalence of anaemia among 1-3 year old children as 

79%, with 7.5% precision and 95% confidence interval.6 

The sample size was rounded off to 200. A list of all 

children obtained from MCTS data available from the 

Block level CHC, from which 200 children were selected 

randomly (lottery method).  

The data regarding the socio demographic factors and 

maternal factors was obtained by house to house visit on 

a pretested and predesigned questionnaire by a single 

observer. Haemoglobin levels were estimated using 

haemo check rapid kit using paper chromatography 

method and the children were divided according to 

WHO, grades of anaemia given below.7 

Table 1: WHO Grading of anaemia. 

Grade Hb concentration (g/dl) 

Mild anaemia 10–10.9 gm/dl 

Moderate anaemia 7–9.9 gm/dl 

Severe anaemia <7 gm/dl 

The information thus obtained was compiled on MS excel 

2013, evaluated using epi info software 3.7.2 and results 

were analyzed using appropriate statistical tests. 

RESULTS 

Out of 200 children studied, 77.5% (155) children were 

found to be anaemic (Figure 1). The prevalence was 

found to be comparatively higher among females (79%) 

than males (76%). A higher prevalence of anaemia seen 

in the age group 24 months to 35 months where 78.4% 

children were anaemic compared to 76.8% children of 

age 12 months to 23 months. Though no significant 

association was seen of age and sex with anaemia (Table 

2). 

 

Figure 1: Distribution of anaemia in 1-3 year old 

children (%). 

Table 2: Age and sex wise distribution of study subjects. 

Factors 
Anaemia 

Total (%) X
2
, df, p value 

Yes (%) No (%) 

Sex 
Male 70 (76) 22 (24) 92 (100) X2=0.195, df=1,  

p=0.659 Female 85 (79) 23 (21) 108 (100) 

Age 
12–23 Months 86 (76.8) 26 (23.2) 112 (100) X2=0.745, df=1,  

p=0.785 24–35 Months 69 (78.4) 19 (21.6) 88 (100) 

 

Maternal factors 

In the present study 200 children’s mother were 

interviewed and the association of various maternal 

factors with anaemia in children is shown in Table 3. A 

significantly high prevalence of anaemia was seen with 

number of iron folic acid consumed by mother during 
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index case pregnancy, birth order of the child, exclusive 

breast feeding and mother’s education level.  

A direct association was seen with iron and folic acid 

tablets consumed during pregnancy, with a higher 

prevalence of anaemia (90%) was seen among the 

children whose mother had not consumed at-least 100 

tablets in full course of pregnancy of the index case 

(Table 3). 

Children who were not exclusively breast fed for 4 to 6 

months were found to be having a significantly higher 

prevalence of anaemia (82%) compared to children who 

were exclusively breast fed (70%) (Table 3). 

A twin peak of high prevalence was seen with the birth 

order, with higher prevalence of anaemia was seen 

among children with order either 1st (88%) or 4th or more 

(88%) compared to children born 2nd or 3rd (67%) (Table 

2). 

Table 3: Association between maternal factors and prevalence of anaemia. 

Maternal factors 
Anaemia (n=200) 

χ2, df, p value 
Yes (%) No (%) Total (%) 

Mother’s age when 

Index child born 

15–19 yrs 27 (81.82) 06 (18.2) 33 (100.0) 
X2=1.79, df=2, 

p>0.05 
20–29 yrs 109 (75.2) 36 (24.8) 145 (100) 

≥ 30 yrs 19 (86.4)  03 (13.6 22 (100) 

 

Maternal education 

Illiterate 51 (89) 06 (11) 57 (100) 

X2=25.7, df=4, 

p=0.00 

 

Primary 50 (85) 09 (15) 59 (100) 

Middle 32 (80) 08 (20) 40 (100) 

High 09 (50) 09 (50) 18 (100) 

Secondary & above 13 (50) 13 (50) 26 (100) 

Antenatal check-

ups 

<4 ANC 114 (80) 29 (20) 143 (100) X2=1.42, df=1, 

p=0.234 ≥4 ANC 41 (72) 16 (28) 57 (100) 

IFA consumptions 
<100 IFA 142 (80) 36 (20) 178 (100) X2=4.80, df=1, 

p=0.02 ≥100 IFA 13 (59) 09 (41) 22 (100) 

Birth order 

1ST 64 (88) 09 (12) 073 (100) 
X2=12.1, df=2, 

p=0.002 
2nd–3rd 68 (67) 33 (33) 101 (100) 

≥4th  23 (88) 03 (12) 026 (100) 

Birth interval 
<3 Yrs 30 (27) 82 (73) 112 (100) X2=0.284, df=1, 

p=0.594 ≥3 Yrs 5 (33) 10 (67) 15 (100) 

Birth weight 
<2.5 Kg 28 (85) 05 (15) 33 (100) X2=1.22, df =1, 

p=0.269 ≥2.5 Kg 127 (76) 40 (24) 167 (100) 

Breast feeding 

Exclusive breast feeding 101 (82) 22 (18) 123 (61.5) 
X2= 3.90, df=1, 

p=0.048 
Non exclusive breast 

feeding 
54 (70) 23 (30) 77 (38.5) 

Table 4: Multiple logistic regression analysis. 

Term Odds ratio 95% CI Coefficient Standard error P value 

Maternal 

education 

Illiterate 
3.18 1.26–8.02 1.16 0.47 <0.05 

Literate 

IFA 

consumption 

≥100 tablets 
18.21 6.21–53.40 2.90 0.55 <0.01 

<100 tablets 

Birth order 

1st 

1.34 0.82–2.21 0.29 025  <0.05 2nd–3rd 

4 or more 

Breast feeding 

Exclusive for 6 months 

1.95  0.99–3.83 0.67 0.34 >0.05 Not exclusive breast 

feeding 

 

Mother’s education level was found to be directly 

associated with the haemoglobin levels of the children 

with increasing literacy was associated with increase in 

haemoglobin levels (Table 3). 

No significant association was observed between number 

of antenatal visits conducted by mother during 

pregnancy, birth weight of the child and birth spacing 

from the elder sibling (Table 3). 
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On multivariate multiple logistic regression analysis, the 

following factors: mother’s education, Iron and folic acid 

tablet consumption by mother during pregnancy and birth 

order were found to be statistically significant (p<0.05), 

while association of exclusive breast feeding with 

prevalence of anaemia was not found to be statistically 

significant (p>0.05). However the factors, iron folic acid 

consumption by mother during pregnancy was strongly 

associated with anaemia (p<0.01) (Table 4). 

DISCUSSION 

The prevalence of anaemia found in this study was 77.5% 

which is similar to national average of 79% (NFHS 3).6 

and state average of 81% (CAB report, 2014).8 Similar 

findings were seen in the study conducted by Alarappa et 

al, Parischa et al and Venkatesh et al where the 

prevalence were 81%, 75.3% and 81.2%.9-11  

In the present study, the prevalence was found to be 

higher among the females, similar to findings by Jain et 

al and Awasthi et al while as per National Family Health 

Survey 3, almost equal prevalence of anaemia was seen 

in both sexes.12,13  

Maternal education has been found to play an important 

role in determining the anaemia status in children with a 

significant association of education levels with 

prevalence of anaemia. The findings are similar to NFHS 

3 (2004-05), Singh et al, Ray et al and Mishra et al who 

reported increase in prevalence with decreasing maternal 

education levels.6,14-16 While the studies by Jain et al and 

Alarappa et al revealed no significant association.12,17 

Birth order was found to be significantly associated with 

anaemia with an increasing prevalence of anaemia was 

seen in the studies by Deeksha et al, Singh et al, Ray et 

al, Mishra et al and National Family Health Survey 3 

where no significant association was seen by Jain et 

al.6,12,14-16 

Exclusive Breast feeding for 4 to 6 months prevents the 

child from recurrent infections and reduces the child from 

developing anaemia, this study also reveals similar 

outcome which is quite similar to study by Lordes et al 

and Derr et al.19,20 

A child born to anaemic mother has more chances to have 

anaemia in early stages of life, to combat this iron and 

folic acid supplementations are given to antenatal 

mothers. A significant association with this iron 

supplementation was depicted in this study. 

CONCLUSION  

The present study shows a high prevalence of anaemia 

among the children aged 1-3 years residing in rural parts 

of the country. A significant association of the prevalence 

of anaemia was seen with maternal factors like Iron and 

folic acid tablet consumption during pregnancy of index 

case, Mother’s education level, birth order of the child 

and breast feeding practices by mother. 

Recommendations  

This study thus recommends there is need to increase the 

awareness of the masses and peripheral workers about the 

importance of iron supplementation, exclusive breast 

feeding and adopting family practice methods to control 

births as well as to have proper spacing between two 

children.  

This study further recommends there is a need for 

strengthening the health infrastructure with capacity 

building of the workers. 
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