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Abstract

Background: The various maternal and childhood well-being programs have been designed to address
childhood malnutrition in India. The levels and the inequality in child nutrition are higher among economically
poor and socially backward communities within the state.

Objective: To estimate and compare the inequality in child nutrition status across socio-demographic
characteristics in the Uttar Pradesh state of India.

Methods: Data from the National Family Health Surveys (NFHS-4 & NFHS-3) was used for Uttar Pradesh
— the most populous state of India. The nutrition status was assessed in terms of undernutrition (weight-for-
age), stunted (height-for-age), wasted (weight-for-height) and anaemia level. Health inequalities indices, the
absolute difference, Ratio, Population Attributed Risk, and Population Associated Fraction were calculated
using WHO HEAT 2.0 software.

Results: The nutrition and anaemia levels vary according to background characteristics; however, the levels
of undernutrition and anaemia among children were high in all groups. The wasting and anaemia levels
were higher among younger children, whereas the proportion of underweight and stunted was higher in
older children. The inequality indices showed a substantially higher burden of undernutrition among socially
backward scheduled castes and tribes, and those residing in rural areas.

Conclusion: The study illustrated that despite the declining trend of childhood malnutrition in Uttar Pradesh,
the socially backwards have a disproportionately higher burden of malnutrition. There is a need to reassess
the ongoing nutritional programs concerning pervasive social inequality in child nutrition and anaemia level.
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Introduction

Malnutrition among children has been a major public
health problem globally, and especially in developing
countries. It continues to exert a heavy toll and affect
tens of millions of children! (UNICEF, 2019). Globally,
the prevalence of child stunting and wasting in 2019 was
21.3 % (144 million) and 6.9 % (47 million) among under-
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five children respectively?. The 2019 edition of The State
of the World’s Children (SOWC) reported that despite
progress in the last two decades, at least one-third of
children are not getting the nutrition they need to grow
well (stunted, wasted or overweight), and two-thirds are
at risk of malnutrition and hidden hunger because of the
poor quality of their diets!. Asia is home to more than
half of the total undernourished children in the world — it
accounts for 54 % of all stunted children in the world?.
Asia has shown progress in reducing the numbers of
undernourished children. But in recent years, in South
Asia, 58.7 million children under 5 years were stunted
and 25.9 million were wasted in 2018, and contributed
to 39.4 and 59.6 per cent of global stunted and wasted
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under five children* In India, about 54% were not getting
the nutrition they need to grow well (stunted, wasted
or overweight) compared to 50 % in South Asia. India
accounts for the highest proportion of stunting (38 %)
and wasting (21 %) in the region®*.

The prevalence of malnutrition among children
in India has reduced, stunting to 38.4% from 48.0%,
underweight 35.7% from 42.5% and wasting 22.9% from
34.2% during NFHS-3 (2005-06)° and NFHS-4 (2015-
16)5. However, India topped the list of the countries
with the most number of stunted and wasted among
under-five children. India is among 88 countries that
are identified to miss global nutrition targets by 2025’
The evidence suggested that the country’s progress is not
on track to achieve the World Health Assembly (WHA)
nutrition target for 2025 and the SDG Zero Hunger
target by 2030'?. Malnutrition was the primary reason
behind about 68 % of deaths of under-five children in
India*®°. However, the national patterns can cover up
inequalities in nutrition indicators within the country
and by socio-demographic characteristics. India has also
been identified as one with the highest rates of domestic
inequalities in malnutrition’ and child survival'®. The
malnutrition Disability-adjusted life years (DALY) rate
was much higher in states with lower social development
indicators and was recorded highest in the states of Uttar
Pradesh®!%12, The stunting level in Uttar Pradesh is
over 40% and their rate among individuals in the lowest
income group is more than double those in the highest
income group at 22.0% and 50.7%, respectively®. Also,
stunting prevalence is 10.1% higher in rural areas
compared to urban areas®. Elucidating social inequalities
in nutritional indicators is pivotal for informed priority-
setting, guiding the equitable distribution of resources
and targeting interventions according to need. This
paper examines social inequality in nutrition indicators
by age and sex of child, religion and caste of the head of
household and place of residence.

Material and Methods

Study site and population: The analysis was
restricted only to under-five children to identify the
inequality in the nutrition status in Uttar Pradesh state
in the view of existing relatively very high malnutrition.

Data: The data for the present analysis is taken from
published reports of NFHS-4 (2015-16)% and NFHS-

3 (2005-06)°. The National Family Health Surveys
provide information on population, health, and nutrition
for India and each state and union territory.

Outcome variable:

Three
anthropometric indices viz. underweight (weight-for-

Anthropometric measurement —
age), stunted (height-for-age), and wasted (weight-for-
height) were used to classify the malnourished among
under-five children. In the NFHS survey Z-scores for
weight-for-age (WAZ), height-for-age (HAZ), and
weight-for-height (WHZ) were calculated using 2006
WHO standards or reference'. Children whose weight-
for-age is below —2 SD from the reference population
median were classified as underweight; Stunting was
calculated based on height-for-age. Z-score (HAZ)
below —2 SD from the median of the WHO reference
population. The wasting was calculated using weight-
for-height and children below —2 SD from the reference
median %13,

Anaemia - Anaemia was classified into four
categories - mild, moderate, severe or not anaemic with
respective cut-off values of anaemia were 10.0-10.9 g/dl
(mild), 9.0-9.9 g/dl (moderate), < 9.0 g/dl (severe) and
> 11 g/dl (not anaemic). Further, for the analysis, it was
grouped dichotomously as < 11 g/dl (anaemic) and > 11
g/dl (not anaemic).

Statistical Analysis: The analysis was performed
using SPSS.20 statistical software and MS Excel.
Further, health inequality indices were computed using
WHO HEAT software 2.0'*13. Four inequality indices,
the absolute difference (D), Ratio (R), Population
Attributable Risk (PAR), and Population Attribution
Fraction (PAF) were computed with a 95% confidence
interval. i). Absolute Difference (D) - The absolute
difference is a simple, unweighted measure of inequality
that shows the absolute in equality between highest and
lowest subgroups values, D = Yhigh - Yiowii). Ratio (R)
— The ratio is a simple, unweighted relative measure of
inequality that shows the relative inequality between
highest and lowest subgroups values, D = Yhigh - Yiow.
ii). Population Attributable Risk (PAR) —PAR is a
complex, weighted measure of inequality. This explains
the potential of improvement in a health indicator if all
subgroups reached the same level of health as a reference
subgroup. PAR is calculated as the difference between
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the estimate for the reference subgroup Yref and the
average |, = Yref - p. iv). Population Attributable
Fraction (PAF) — The PAF is a complex, weighted
relative measure of inequality. It shows the relative
potential of improvement in a nutrition indicator that
could be achieved if all subgroups reached the same level
of health as a reference subgroup. The PAF is calculated
by dividing the population attributable risk (PAR) by the
average value p and multiplying the fraction by 100, .
PAF = PAR /u * 100.

The higher value of D and R indicates higher absolute
inequality, and the zero value of absolute difference and
one of the ratio indicates the existence of no inequality.
Similarly, the larger values of PAR and PAF indicate a
larger degree of inequality. The zero value of PAR and
one of PAF indicates that all subgroups have reached the
same level of health as the reference subgroup.

Results

Malnutrition among children

In the NFHS-4 survey, 40% and 12% of children
under five years of age were underweight and severely
underweight respectively. Forty-six per cent and
21% of children under five years of age were stunted
and severely stunted respectively. Eighteen per cent
were wasted or too thin for their height, and six per
cent of children were severely wasted. The children’s
nutritional status in Uttar Pradesh had improved since
NFHS-3 by some measures, but not by all measures.
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Stunting decreased from 57% to 46% in the 10 years
between NFHS-3 and NFHS-4, and the percentage of
underweight children decreased marginally from 42% to
40%. However, in the same period, wasting increased
from 15% to 18%. Thus, despite recording gains in
stunting and underweight during the last decade, child
malnutrition is still a major problem in Uttar Pradesh
state (Figure 1). There were only small differences in
the level of undernutrition by the age and gender of the
child. The proportion of underweight and stunted was
lowest for youngest children (<12 months), but they
were having the highest wasting (weight for height).
Male children (19%) recorded more wasting compared
to female children (16.6%). Children born in Schedule
Caste (SC) and Scheduled Tribe (ST) households were
relatively more malnourished compared to children
belonging to other castes households (Table 1). No
differences in child nutrition were observed by the
religion of the head of household. But children from
rural areas were relatively more underweighted (41%)
compared to urban (33.7%) areas, however, there was no
difference in severely underweighted children by place
of residence. In the case of stunting, more rural children
were stunted (48.5% vs 37.9%) and severely stunted
(22.7% vs 15.4%) compared to their urban counterparts,
however, and no such difference was observed in the
case of wasting.
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Figure 1: Level of malnutrition among children (0-59 months) in NFHS-3 and NFHS-4
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Anaemia among Children

Anaemia is a condition that is marked by low levels
of haemoglobin in the blood. Iron deficiency is estimated
to be responsible for about half of all anaemia globally,
but anaemia can also be caused by malaria, hookworm
and other helminths, other nutritional deficiencies,
chronic infections, and genetic conditions (NFHS-4).
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Among children aged 6 and 59 months, more than three-
fifth (62.2%) of children were anaemic, including 26.4%
mildly anaemic, 34% moderately anaemic, and 2.4%
suffering from severe anaemia. The level of anaemia had
declined from 73.9% in NFHS-3 to 62.2% in NFHS-4
and severe anaemia level declined from 3.6% in NFHS-
3 to 2.4% in NFHS-4 (Figure 2).
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Figure 2: Level of anaemia among children (6-59 months) in NFHS-3 and NFHS-4

The level of anaemia (<11 g/dl) declined by age
of children, more than three-fourths of children of age
group 12-23 months were anaemic compared to about
half of children aged 36-59 months. There was no
difference in the prevalence of anaemia among girls and

boys. Similarly, caste wise no difference was observed in
the anaemia level, except Scheduled tribe children who
had a slightly higher prevalence of anaemia (65.7%).
Children belonging to Muslim households and residing
in urban areas were relatively more anaemic.
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Table 1: Prevalence of underweight (weight-for-age), stunted (height-for-age), wasted (weight-for-height)

and anaemia among under-five children by background characteristics, NFHS-4

8 Underweight Wasted
(Weicht-for- Stunted (Weight-for- | Anaemia

Background Age) (Height-for-Age) Height) (<=11.0
characteristics -3SD | -2SD -3SD | -2SD | -3SD [ -25D | gm/dl) | Sample
Child Age
<12 11.1 31.7 10.6 21.7 12.5 | 285 714 7047
12-23 12.9 40.1 23.9 504 6.2 202 77.1 7396
24-35 13.5 42.0 251 54.1 4.8 15.1 69.4 7319
36-59 11.8 41.5 229 50.9 3.5 12.8 514 15398
Gender
Male 123 394 21.6 463 : 19.1 63.2 19505
Female 12.1 39.6 20.8 46.2 54 16.6 63.1 17655
Caste
sSC 14.1 44 4 25.0 523 6.6 18.6 63.4 9413
ST 14.6 46.0 26.2 50.9 7.6 223 65.7 580
OBC 124 40.2 21.1 46.5 5.8 18.0 62.9 20226
Others 8.7 30.0 15.7 36.7 54 16.2 63.3 6848
Religion
Hindu 12.1 394 212 46.1 6.1 18.0 61.8 29243
Muslim 12.5 39.7 212 46.5 5.6 17.5 68.4 7917
Place of Residence
Urban 10.2 33.7 15.4 379 6.0 18.0 65.0 7768
Rural 10.7 41.0 227 48.5 5.8 17.8 62.7 29392
Total 12.2 30.5 21.1 46.2 6.0 17.9 63.2 34357

Inequality in child nutrition and anaemia level

The inequality in child nutrition level is studied
using four outcome indicators viz. underweight (<
-2SD), stunting (< -2SD), wasting (< -2SD) and any
anaemia (<11 g/dl). Although nutrition and anaemia

vary
characteristics, these remain widespread in all groups.

levels somewhat according to background
In the case of underweight (weight for age), there was
an absolute difference of about 10% point and the ratio
of 1.3 between the highest and the lowest prevalence
of underweight among age-groups. The value of PAR
and PAF were 7.8 and 19.7 respectively, indicating a
significant decline of 7.8 % points, and 19.7% decline in
underweight level if the level of malnutrition in all age
groups brought down to the level of the reference group
(<12 months). There was no significant difference in
underweight level by gender of child and religion of the

head of household. But the level of underweight varied

by caste and place of residence, and there would be a
decline of 9.5 and 5.8 % points if the level of underweight
brought down to the respective level of underweight
among ‘other castes’ and urban. In the case of stunting
(height for age), the absolute difference was even much
larger (32.4 % or a ratio of 2.5) between the level of
stunting among children in the age group <12 months
and 24-35 months. The PAR and PAF values were 24.2
and 52.8 respectively, indicating that if the percentage of
stunting could be brought down to a level of that in <12
months for all age groups, a decline of 24.2% points or
52.8% decline in stunting could be achieved. But there
was no significant difference in stunting by gender and
religion. However, stunting varied considerably by caste
and place of residence, and a decline of 9.5 and 8.4 % in
overall stunting could be achieved if the level of stunting
could be brought down to the level of that among ‘other
castes’ and urban respectively.
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Table 2: Inequality indices for underweight (< -2SD), stunted (< -2SD), wasted (< -2SD)
and anaemic (<11 gm/dl) among under-five children by background characteristics in Uttar

Pradesh, NFHS-4

Characteristies | Index Underweight Stunting Wasting Anaemia
{(Weight-for- (Height-for- (Weight-for-
Age) Age) Height)
Child age D 103 (3.8 -11.9) | 32.4(309-33.9) | 16.7(15.5-17.9) |25.7(24.5-26.9)
R 13(13-14) 2.5(24-26) 23(22-24) 1.5(1.5-1.5)
PAR | 78¢68-88) |242033-251)| 51(46-35 [125(119-13.1)
PAF [ 107(17.2-222) | 52.8(50.8-354.7) | 28.4(26.0-30.9) [19.5(18.6-20.4)
Sex D 0.2 (0.8-1.2) 0.1(08-11) 2.5(1.7-33) | 01¢09-11)
R 1.0(1.0-1.0) 1.0(1.0-1.0) 12(1.1-1.2) 1.0 (1.0- 1.0)
PAR | 01(04-06 | 01(05-0.6) 13009-17) | 0.1(-05-06)
PAF 02(-1-14) 0.1(1.0-13) 73(5.0-96) | 0.1(-07-09)
Caste D | 160(11.8-202) | 15.6(14.1-17.1) | 61(26-96) | 28(-1.1-6.7)
R 15(14-1.7) 1.4(14-13) 14(12-16) 1.0(1.0-1.1)
PAR | 95(835-10.3) 9.5 (8.5 — 10.6) 1.7009-25) | 02(-02-0.7)
PAF | 240(21.5-26.5 | 206(184-22.09 | 94(5.0-13.9) | 04(03-11D)
Religion D 03(-09-15) | 04(-09-186 0.5(-0.5-1.4) 6.6 (5.5-7.8)
R 1.0 (1.0 -1.0) 1.0 (1.0-1.0) 1.0(1.0-1.1) L1(1.1-L1)
PAR | 01(02-03) | 01(02-03) 04(-04-11) | 14(12-17)
PAF | 02(05-08) | 02(04-07) 21(20-63) | 22(1.8-26)
Place of D 73(6.1-28.5) 106(94-118) | 02¢(08-12 | 23(11-35
residence R 12(12-13) 13(1.2-13) 10(1.0-11) | 10(10-L1)
PAR | 58(48-6.7) 8.4(7.4-9.4) 00(02-02 | 035(02-07)
PAF | 14.6(12.2-17.0) | 18.1(16.0-202) | 02(09-14) | 08(04-1.2)

Note: D = Absolute Difference; B = Ratio; PAE. = Population Attributable Risk;

PAF=Population Attributable Fraction.

There was a significant difference of 16.7%
(15.5-17.9%) and a ratio of 2.3 (2.2-2.4) between the
level of wasting among children <12 months and 36-
59 months. Overall, a decline of 5.1 % points (PAR)
or 18.5% (PAF) decline in overall wasting could be
achieved if wasting in all age group brought down to a
level of 36-59 months. There was an absolute difference
0f 2.5% and 6.1% in wasting by sex of child and caste of
the head of household. However, a 7% and 9% decline in
overall wasting level could be achieved if all respective
groups could arrive at a level of the lowest category,
i.e. females and ‘others’ castes. However, there was
no significant difference was observed by the religion
of the head of household and place of residence. In the
case of anaemia, only child age showed major variation,
all inequality indexes illustrated significant variation.
An absolute difference of 25.7% (24.5-26.9%) points

and a ratio of 1.5 was observed in the level of anaemia
between the age group <12 months and 36-59 months.
The overall level of anaemia could be brought down
by 12.5% points or a 19.5% decline in anaemia level if
all age groups had anaemia level equal to that in 36-59
months. No inequality by sex of the child and caste of
the head of the household was observed. However, the
religion of the head of household and place of residence
showed minor variation in anaemia level.

Discussion

Malnutrition among children has been a major
problem in Uttar Pradesh - the most populous state of
India®. This paper contributes to growing empirical
literature on inequalities in child malnutrition that are
predominantly unnecessary, avoidable and unjust. The
findings suggest that Uttar Pradesh have a very high
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burden of underweight, stunting, wasting, and anaemia

among under-five children. Inequality was more
predominant in underweight and stunting compared to
wasting and anaemia. Similar results were also reported

by some other studied'®!’.

The higher prevalence
of child malnutrition in the state may be attributed to
poverty and maternal undernutrition'®. Undernutrition
during pregnancy has been reported as one of the major
causes of low birth weight because underweight women
are likely to give birth to low birthweight babies'®!°.
Other than poverty, the factors associated with maternal
undernutrition in India, such as the early marriage of
women, adolescent pregnancy, shorter birth intervals,
beliefs and taboos associated with pregnancy, and
breastfeeding practices, raring and caring of children
20—27' The

studies revealed that though the anaemia levels varied

are also responsible for child malnutrition

somewhat according to background characteristics,
anaemia among under-five children is widespread in all
socio-demographic groups. Anaemia among children
impaired cognitive performance, motor development,
and scholastic achievement. Anaemia is a major health
problem in Uttar Pradesh, especially among under-five
children®.

The underweight and stunting were lower in
younger children (< 12 months), whereas wasting
and anaemia was higher among children less than
two years. Malnutrition during the first two years of a
child’s life is quite important because if the foundation
for good nutrition is not properly established during
this period a child may not be able to grow to its full
potential in the future?!3*-32, The proportion of children
who were underweight or stunted increased rapidly
with age, till months 24-25 months, whereas wasting
among children decreases with increasing child’s age.
The study showed no significant gender differences
in underweight, stunting and anaemia level in Uttar
Pradesh, however, wasting was significantly higher
among male children compared to female children. But
similar to the present study, Jose (2017)*! reported no
gender gap in malnutrition at the all India level according
to NFHS-III (2005-2006) data. However, the state-level
analysis showed gender differential in malnutrition level
in many states and reported higher wasting among male
children compared to female children in many states of
India. Some studies reported a significant difference in

3235 while

stunting between male and female children
others did not find any such difference?®. Zere et al.
(2003)° reported significantly higher stunting among
male children but no gender difference was reported in

underweight and wasting in south-Africa.

The key findings of the study suggest that Uttar
Pradesh have vast social disparities on several indicators
of malnutrition including underweight, stunting, and
wasting. It showed that the socially backward castes have
a higher burden of child malnutrition and the resultant
inequalities were higher for all malnutrition indicators
except for anaemia. These findings are consistent with
the results of previous studies that socioeconomic
backward groups have a disproportionally higher burden
of malnourishment!6-20-22.2836-38 " The contribution of
social castes to the inequalities in childhood malnutrition
could be due to differences in their economic status,
availability of food and other resources, utilization
of maternal and childhood health services. However,
no such difference was observed by the religion of
the head of household. But some studies reported that
Hindu children were malnourished compared to Muslim
children in India’***. The rural-urban difference was
significant in underweight and stunting, but no such
difference was observed in wasting and anaemia level.
Several earlier studies have also reported a higher
prevalence of underweight and stunting among children
from rural areas®>37.

The use of simple and complex measurement
of absolute and relative inequalities in childhood
malnutrition makes this paper very unique. Furthermore,
inequalities in indicators of malnutrition by social castes
are notable finding in this study. The PAR and PAF
measurement revealed that a considerable improvement
can be achieved in the average underweight, stunting
if malnutrition indicator reached to the level of
‘other castes’ children. However, the study has some
limitations, it analysed select socio-demographic
indicators, and several important maternal and household

level indicators are not considered in the present study.

Conclusion

The recent Lancet series on maternal and child
undernutrition progress 2021 reiterated the importance
of delivering nutrition interventions within the first
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1,000 days of life to curtail child malnutrition and
mortality*®. The present study also added that apart
from these international experiences and guidelines,
and the ongoing national nutrition programmes and
interventions in the state, more specific efforts are
required to design and implement these programmes
on a priority basis, keeping in view the nature of
social inequality in childhood malnutrition in the Uttar
Pradesh state. The study revealed that the sorry state
of malnutrition continued in the state despite ongoing
national programme. Programme like integrated child
development scheme (ICDS), Mid-day meal schemes,
Special Nutrition Programs (SNP), Balwadi Nutrition
Programs (BNP) has not brought the desired results.
The social gradient of long-term malnutritional status
among children needs special focus. More intensive and
community focused nutrition programmes involving all
stakeholders need to improve child nutrition across all
social group within the state. The constant monitoring
of social inequalities in child nutrition will help in lining
up the targets of interventions for improving child health
and survival and assessing the progress towards the
SDGs goals.
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