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ABSTRACT

Background: The major nutritional problem among young children in India is
anaemia that affects the ability to study and work and is significantly associated
with increased morbidity and mortality.

Objectives: To analyze the prevalence of anaemia among Indian children of under-
five years and to identify the significant risk factors associated with it.

Methods: Data of 35851 children from NFHS-IlI, India were analyzed and binary
logistic regression model was fitted by using SPSS 15.0 software. Anaemia was
defined as haemoglobin concentration level below 11 g/dl. HemoCue Hb 201+
analyzer was used to measure haemoglobin concentration.

Results: Overall, 69.5 percent were anaemic with the highest proportion in Bihar
and the least in Goa. The age and birth order of child; religion, caste and wealth
index of household; anaemia level, education, age at first birth, intake of iron
supplements during pregnancy and vegetarian habit of mother showed significant
influence on child anaemia.

Conclusion: Child anaemia prevails significantly in India and the findings suggest for
urgent prevention and treatment measures giving importance to the different socio-
economic characteristics.

Keywords: Anaemia, NFHS, O.R (Odds Ratio), Cl (Confidence Interval), Binary
Logistic.
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INTRODUCTION

Childhood anaemia has become a major public health
problem worldwide and is associated with serious
consequences including poor growth, impaired motor
and cognitive development, and increased morbidity
and mortality. Estimates suggest that 47.4% of children
under five years of age are anaemic globally.”> The most
significant contributor to the onset of anaemia is iron
deficiency and World Health Organization estimates that
iron deficiency anaemia affects 50 percent of women
and 40 percent of children in developing countries. Iron
deficiency is a curse that affects the ability to study and
work and is the major nutritional problem among
infants and young children in India and is a leading
cause of morbidity and mortality worldwide.** Studies
have also shown that iron deficiency and anaemia are
most prevalent among pregnant women and young
children with the highest prevalence in low income
countries.” The important determinants of anaemia
most often cited in the literature are low family income
and low maternal level of education, more children in
the family, lack of access to healthcare services,
inadequate sanitary conditions and a diet with
insufficient quantities of iron.*® Research in developing
countries has shown that children of formally educated
or literate mothers had a less risk of stunting.’®!!
Several studies have found a negative association
between socioeconomic situation and anaemia
prevalence.’**

Childhood anaemia has a significant impact on life-
long health and is important to identify determinants of
this condition early in the child’s life. If the iron
requirements of a growing child are not fulfilled,
learning ability, work efficiency, and immune
functioning will decline and can also result in height and
weight disturbances. However, early detection and
subsequent preventive measures can help the child
grow into a healthy adult. Keeping in mind the
importance of prevention of childhood anaemia the
study was designed with the objective of identifying
some socioeconomic risk factors for anaemia in children
of less than five years of age, in India, by means of

MATERIALS AND METHODS

The study was based on the database that was
compiled in National Family Health Survey (NFHS)
during 2005-06, in all the 29 States of India, under
Ministry of Health and Family Welfare, Govt. of India.”
The NFHS is a large-scale, multi-round survey conducted
in a representative sample of households throughout
India with features on the quality of health and family
planning services, domestic violence, reproductive
health, anaemia, the nutrition of women, and the status
of women, HIV prevalence etc. The data of 35851
children of India, whose haemoglobin concentration
was measured, of age 6-59 months, was taken and
weighted analysis was performed by using SPSS 15.0
software to study the influence of some socio economic
factors on anaemia. Haemoglobin concentration was
measured by HemoCue Hb 201+ analyzer and a child
was anaemic if concentration level fell below 11.0 g/dl.
The binary logistic regression was used to fit a
predictive model on anaemia and also to assess the
degree of dependence of anaemia on the risk factors
taken into study. In the logistic analysis backward-
stepwise procedure was used, with reference category
as the first category for all the predictors; and Hosmer
& Lemeshow test value was used to test the goodness
of fit of the model.

The response variable was a dichotomous ‘anaemia
level’(0 = non anaemic, 1 = anaemic) and predictors are:
age of child in years (Less than 1, 1-2, 2-3, 3-4 and 4-5),
birth order of child (1, 2, 3, 4 and 5 or above), place of
residence (1=urban,2=rural),religion(1=Hindu,
2=Muslim, 3=Christian, 4= other), type of caste or tribe
(1=SC,2=ST,3=0BC, 4=0thers), wealth index(1=poorest,
2=poorer, 3=middle, 4=richer and 5=richest), mother’s
anaemia level (0=non-anaemic, 1=anaemic), mother’s
educational level(0=no education,1=primary,
2=secondary, 3=higher), father’s educational level (O=no
education, 1=Primary, 2=secondary, 3=higher), mother’s
age at first birth (1=below 18, 2=18-24 and 3=25 or
above), iron supplements for mother during pregnancy
(0O=No, 1=Yes) and vegetarian status of mother (1=
vegetarian, 2= non-vegetarian). The wealth index was
constructed using household asset data. Each
household asset was assigned a score generated
through principal components analysis; and the
resulting scores were standardized and summed up for
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Figure 1: Waterfall chart shows the proportion of anaemic in the Indian states
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for each household.™ Individuals were ranked according
to the score of the household in which they resided. The
sample was then divided into five groups with an equal
number of individuals in each. Educational level was
classified on the basis of years of completion of formal
education; no education referred those who never
attended school; primary, secondary and higher
education included individuals of 5 years, 10 years and
12 or higher years of completed schooling respectively.
The logistic regression model is:

ni= Probability that a child would be anaemic for given
values of predictors

= P(Y=1| X1=X1, X2=X2, vy Xp=Xp)

ez(x)

T 1+
where, z(x)=fo+ Bixi+ PBixi+..+ PBpX, is the
transformation of the logistic regression model.

RESULTS AND DISCUSSION

In the study 75.7% lived in rural areas and while 24.3
percent lived in urban areas (table 1). Nationwide 25.4%
reported form households of poorest wealth index,
22.5% poorer, 19.9% middle, 18.2% richer and 14.0% of
richest wealth index. Overall 69.5% of the children were
anaemic with mean haemoglobin concentration 10.097
g/dl and standard deviation 1.565. The proportion of
anaemic among rural children was more (71.6%) as

logit
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Table 1: Mean haemoglobin concentration and prevalence rates of anaemia by population subgroup

Mean
Age (years)
Less than 1 4196 (10.3) 9.82
1-2 9101 (22.3) 9.53
2-3 9027 (22.1) 9.90
3-4 9338 (22.8) 10.34
4-5 9222 (22.6) 10.73
Sex
Male 21654 (53.0) 10.09
Female 19231 (47.0) 10.10
Birth order
1 11998 (29.3) 10.24
2 11256 (27.6) 10.14
3 6762 (16.5) 10.04
4 4274 (10.5) 9.96
5 or above 6595 (16.1) 9.91
Place of residence
Rural 30944 (75.7) 10.04
Urban 9941 (24.3) 10.29
Religion
Hindu 32227 (78.8) 10.08
Muslim 6734 (16.5) 10.14
Christian 764 (1.9) 10.50
Others 1127 (2.8) 10.06
Caste or tribe
SC 8515 (21.5) 9.94
ST 3858 (9.7) 9.83
OBC 16744 (42.3) 10.08
Other 10486 (26.5) 10.32
Wealth Index
Poorest 10402 (25.4) 9.89
Poorer 9197 (22.5) 9.95
Middle 8130 (19.9) 10.08
Richer 7437 (18.2) 10.25
Richest 5718 (14.0) 10.53
All children 40885 (100.0) 10.097

95% CI % 95% CI
9.77-9.86 80.6 78.98-82.06
9.49-9.56 83.1 82.01-84.21
9.87-9.93 74.6 73.89-75.05
10.31-10.37 62.8 61.99-64.10
10.70-10.76 53.1 52.02-54.17
10.07-10.11 69.2 69.01-70.02
10.08-10.13 70.0 69.00-71.01
10.21-10.27 65.1 64.10-66.11
10.11-10.17 68.6 67.82-69.20
9.99-10.08 71.7 70.79-75.10
9.92-10.01 73.2 72.02-74.13

9.87-9.95 74.7 74.11-76.22
10.02-10.05 71.6 70.25-72.33
10.26-10.32 63.1 62.16-64.28
10.06-11.00 69.8 69.24-70.31
10.10-10.17 69.7 68.88-71.12
10.39-10.61 60.3 57.45-64.34
9.97-10.16 67.3 65.22-69.96

9.90-9.97 72.5 69.66-73.10

9.78-9.87 77.1 76.41-78.50
10.06-10.10 70.2 69.76-71.16
10.29-10.35 64.0 63.20-65.33

9.86-9.92 76.6 76.16-77.30

9.92-9.99 73.7 72.90-75.32
10.04-10.11 69.4 68.38-70.41
10.21-10.28 64.7 63.92-66.14
10.49-10.57 56.6 55.21-58.34
10.08-10.11 69.5 68.82-70.20

compared to urban children (63.1%); and male and
female were almost equally anaemic (69.2% and 70.0%
respectively). Age group shows that children of 1-2 years
had highest proportion of anaemic; however there was
a decreasing tendency from 2 years onwards.
Prevalence rates showed an increasing tendency as birth
order number increased. Among different Indian States,
the highest proportion of anaemic was in Bihar (77.9%)
followed by UP (74.0%) and MP (74.0%), Haryana

(72.5%), Chhattisgarh (72.1%) respectively; and the
least was in Goa (38.9%) followed by Manipur (41.6%),
Mizoram (44.2%) respectively (fig. 1). The findings of
binary logistic regression using backward stepwise
process (table 2) revealed that age of child, birth order,
religion, type of caste or tribe, wealth index, mother’s
anaemia level, mother’s education, intake of iron
supplements for mother during pregnancy and
vegetarian habits of mother were significantly (p-value<
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Table 2: Binary logistic regression model parameters for the final step

L.B U.B
Age of child in years
Less than 1’
1-2 .004 1.159 1.049 1.281
2-3 <.001 .690 .624 .762
3-4 <.001 .370 335 .410
4-5 <.001 .237 213 .263
Birth orde‘r of child
1
2 .002 1.110 1.046 1.220
3 .017 1.118 1.020 1.225
4 .043 1.120 1.003 1.250
5 or above .043 1.122 1.004 1.231
Religion
Hindu"
Muslim .002 1.158 1.056 1.270
Christian .048 .803 .657 1.015
Others .612 1.046 .879 1.244
Type of caste or tribe
sc’
ST .005 1.195 1.056 1.352
OBC .020 .909 .839 .985
Other <.001 .768 .702 .840
Wealth Index
Poorest’
Poorer .016 .893 .815 .979
Middle <.001 .798 725 .878
Richer <.001 .738 .665 .818
Richest <.001 .588 .523 .662

Mother’s anaemia level
Non-anaemic
Anaemic <.001 1.663 1.571 1.761
Mother’s education
No education”

Primary education .027 .902 .823 .988
Secondary education <.001 .819 .754 .889
Higher education <.001 .639 .552 .738

Mother’s age at first birth
Below 18 years

18to 24 .360 .969 .905 1.037
25 or above .002 .828 .736 .932
Iron supplements for mother
No'
Yes <.001 .864 .808 .923

Vegetarian status of mother
Vegetarian

Non-vegetarian <.001 .809 .756 .865
Constant <.001 5.919
" Reference category Hosmer and Lemeshow Test value for the final step :7.982 (p-value 0.435)
Variables removed (not
significant): place of residence
and father’s education.
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0.05) associated with the anaemia status of children.
Hosmer and Lemeshow Test value for the final step was
7.982 (p-value 0.435), i.e., the final model fitted data at
an acceptable level. Estimates of parameters showed
that children of 1-2 years were more likely to be
anaemic (O.R. 1.159, 95% Cl 1.049-1.281) than those of
less than 1 year; however as age increased the risk of
anaemia decreased significantly. The odds ratio showed
that the level of anaemia increased as the birth order
increased. Muslim children were at higher likelihood of
becoming anaemic (O.R. 1.158, 95% CI 1.056-1.270);
whereas Christian children were at lower likelihood
(O.R. 0.803, 95% ClI 0.657-1.015) as compared to Hindu
children. Children of ST category were more vulnerable
towards anaemia (O.R. 1.195, 95% Cl 1.056-1.352) as
compared to SC; where as OBC and other categories
were less vulnerable. Wealth index had significant affect
on developing anaemia. The estimates revealed that a
child of richest category was at lower risk of anaemia
(O.R. 0.558, 95% Cl 0.523-0.662) than a child of poorest
category. Mother’s anaemia level had strong association
with the child’s anaemia. The findings showed that the
risk of anaemia among children of anaemic mothers was
1.663 times (95% Cl 1.571-1.761) of that among children
of non-anaemic mothers. The risk was lower if mother
took iron supplements during pregnancy (O.R. 0.864,
95% Cl 0.808-0.923). The odd ratio showed that if age
of mother at first birth was 25 or above, the risk of
anaemia for their children was significantly less (O.R.
0.828, 95% CI 0.736-0.932). Adoption of non-veg food
habit for mother reduced the risk of anaemia for
children (O.R. 0.809, 95% Cl 0.756-0.865).

CONCLUSION

Given the importance of severe consequences of
anaemia, many countries have conducted interventions
to reduce anaemia; particularly in the groups most
vulnerable to its devastating effects: pregnant women
and children. But the problem seems to be unchecked
in India. The gravity of the findings makes it clear that
there is a need of implementation of urgent prevention
and treatment measures for anaemia for children giving
importance to the different background characteristics,
such as age, place of residence, parents’ education,
wealth index, ethnic group, dietary habit, etc.
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