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ABSTRACT

Introduction: Malnutrition among under-five children is a topic of major concern for the health authorities in India. Uttar Pradesh
is the most populous state of India which contributes 16.50% of India’s total population. There is no improvement in the nutri-
tional status of children in Uttar Pradesh over the years.

Aim: The present paper aims to assess the risk factors associated with malnutrition among under five-year children in Uttar
Pradesh.

Materials and Methods: This analysis is based on the data from the National Family Health Survey (NFHS-4, 2015-16). Stunt-
ing, wasting and underweight act as dependent variables. Various socio-economic and demographic factors like age, literacy,
schooling, religion, caste/tribe, etc were taken as independent variables. The logistic regression technique is used to estimate
the odds of being malnourished.

Results: Age of child and mother’s education, wealth index and preceding birth interval had a significant association with stunt-
ing and underweight. The result shows that age (odds ratio>1) had a positive and preceding birth interval, mother’s education
and wealth index had a negative relation with stunting.

Conclusion: The deeper the roots the greater the fruits. Similarly, the more healthy, more educated and more aware the mother
will be, the more nourished the baby will be. Therefore the government should spread awareness of birth spacing among par-
ents and should enhance the medical facilities for mothers and their newborn children so that they can be assessable to people
belonging to poor families.
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INTRODUCTION wasting. Nearly 20% of children under five years of age in

India are wasted.
Malnutrition, according to the World Health Organization

(WHO), refers to deficiencies, excesses, or imbalances in
a person’s intake of energy and/or nutrients. Malnutrition
among under-five children is a topic of major concern for the
health authorities in India. According to a study, low birth
weight is the major factor among all indicators of malnutri-
tion. The World Bank reported India as one of the highest-
ranking countries in the world is malnutrition. The preva-
lence of underweight children in India is nearly double that
of Sub Saharan Africa which have a serious effect on mobil-
ity, mortality, productivity and economic growth. ! Accord-
ing to the 2019 Global Hunger Index (GHI) report, out of of malnutrition. Studies show that Uttar Pradesh is one of

117 countries India ranked 102 with a serious issue of child ~the highest .malnutriti.o.n states in the country. .There is no im-
provement in the nutritional status of children in Uttar Pradesh

Uttar Pradesh, with a population of nearly 200 million, is the
most populous state of India. According to census 2011, Ut-
tar Pradesh is contributing 16.50% of India’s total population.
So our state’s poor performance in health indicators can affect
our country a lot. That’s why it is a cause of concern for the
country. According to the NitiAayog Health indicator report
of 2019, the overall score of Uttar Pradesh in health declined
from 33.69 in 2015-16 to 28.61 in 2017-18. 2 One of the im-
portant causes of this decline is low birth weight. The lack of
the right amount of nutritional intake leads to various forms
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over the years. Though the percentage of stunted declined over
the year in U.P. however it is higher than the national average.

Mother’s nutritional status, lactation behaviour, women’s
education, and sanitation are some factors responsible for
malnutrition in the country. Here we will analyze our data
using three indicators of malnutrition, termed stunting, wast-
ing and overweight. According to a study done by Dessie et
al. (2019) in Ethiopia, it was found that maternal education,
nutritional status, anaemia, place of delivery, and preceding
birth interval were associated with malnutrition among chil-
dren of age 6-59 months.? The studies of Rao and Rao (1994)
also showed that there is some association of malnutrition
with socio-economic factors, nutritional intake, mother’s
education, climate, and religion.* The study of Hong et al.
(2006) on children of Bangladesh showed that household
wealth inequality has a strong association with childhood ad-
verse growth rate stunting.’ In their study Saha et al. (2008)
showed that the current infant feeding practices have a posi-
tive effect on the growth of infants and young children.® In
this paper, we will analyze the nutritional status of under 5
age children in Uttar Pradesh through height-for-age, weight
for age and weight for height.

Aim: The present paper aims to assess the risk factors as-
sociated with malnutrition among under five-year children
in Uttar Pradesh.

Objective: The objectives of the study are:

(1) To assess the category-wise prevalence of stunting,
wasting and underweight in children of 0-Syears of
age in Uttar Pradesh,

(2) To analyze the associations of socio-economic and
demographic factors at the individual and household
level with child malnutrition.

LITERATURE REVIEW

One of the most important public health problems in India
is malnutrition in children. Malnutrition harms future hu-
man performance. A recent study estimated that about 53%
of all deaths in young children are attributable to being
underweight.”According to a study on the nutritional status
of school-age children, the risk of malnutrition was signifi-
cantly higher among children living in joint families, chil-
dren whose mother’s education was (less than or equal to) 6"
standard and children with working mothers.’In their study
Best C. et al. found that underweight and thinness was most
prevalent in populations from South-East Asia and Africa,
whereas in Latin America, it was generally below 10%.°The
anthropometric results of a study in QwaQwa also indicated
that 2.8% of the total group of respondents was severely
stunted and that 11.3% were stunted.!In South Africa, stunt-
ing and underweight remain a public health problem in chil-
dren, with a prevalence of 20% stunting and almost 10% un-
derweight. ' In the Dietary Diversity and Nutritional Status

of Adolescent Girls in Selected Urban Slum of Dhaka City, A
study was conducted to assess the relationship between nu-
tritional status and individual dietary diversity. It was found
that about 80% had normal weight, 3.3% of the girls were se-
verely thin, 10% of the girls were moderately thin, and 6.7%
were overweight. Again 10% of the girls were found severely
stunted and 24% of girls were found to be mild to moderately
stunt. The nutritional status and individual dietary diversity
of the adolescent girls were positively related. '

METHODOLOGY

DATA SOURCE

This analysis is based on the data from the National Fam-
ily Health Survey (NFHS-4, 2015-16) which is fourth in the
series of NFHS. International Institute for Population Sci-
ences (ITPS), Mumbai conducts this survey in collaboration
with many other organizations as ORC Macro, Calverton,
Maryland, USA and the East-West Center, Honolulu, Ha-
waii, USA. The International Institute for Population Sci-
ences (IIPS) acts as the nodal agency for this project by the
Ministry of Health and Family Welfare, Govt. of India New
Delhi which provides coordination and technical guidance
for NFHS.

The NFHS-4 sample is a stratified two-stage sample. Four
rounds of NFHS has been done till now NFHS-1 for 1992-
93, NFHS-2 for 1998-99, NFHS-3 for 2005-06 and NFHS-4
for 2015-16. Unlike NFHS-3, NFHS-4 provided data on Hu-
man Immunodeficiency Virus (HIV) prevalence for all 29
states and union territories including 640 districts. NFHS-
4 also collected data from a slum population of 8 big cit-
ies, namely Delhi, Chennai, Hyderabad, Mumbai, Kolkata,
Indore, and Meerut. The NFHS-4 sample covered 699,686
women aged 15-49 and 112,122 menage 15-54 residing in
all the states and union territory. The survey collected data on
men and women’s background characteristics e.g., age, lit-
eracy, schooling, religion, caste/tribe, etc. the Information on
nutritional status, maternal factors of fertility, marriage, fam-
ily planning, and women’s empowerment, HIV or Acquired
Immune Deficiency Syndrome (AIDS) etc. is also provided
by NFHS-4.

Mothers having at least one child of fewer than 5 years of age
were taken as units for our study. The survey collected data
on the height and weight of children of less than 60 months.
The socio-economic and demographic factors influencing
child malnutrition which we have taken in our study are Age
group: “<I1 year”, and “>=1" years; Place of residence: Ru-
ral, and urban; Religion: Hindu, Muslims, and others; Caste:
SC, ST, and others; Sex: male and female; Breastfeeding:
more than 6 months and up to 6 months; Preceding birth in-
terval: “<24 months” and ‘“>=24 months”; Mother’s educa-
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tion level: >=primary, secondary and higher; Wealth index:
low, medium, high; Working status: Currently working, and
not currently working; Place of residence: Rural, and urban;
Religion: Hindu, Muslims, Christian and others; and Caste:
SC/ST, OBC and others.

METHOD

The present study focuses on the effect of all socio-economic
and demographic factors on child stunting, wasting and un-
derweight. In this study, the nutritional status of the children
is analyzed using three indicators of malnutrition: stunting,
wasting and underweight. Stunting is measured by height-
for-age z-scores (HAZ), wasting is measured by weight-
for-height Z-score (WHZ) and underweight is measured by
weight for age Z-score (WAZ). According to WHO criterion
based on standard deviation(SD) units, a child is termed as
‘severely stunted’ if the children’s height for age Z-score be-
low—3, ‘moderately stunted’ if the child has Z-scores greater
than or equal to —3 and less than —2. “Well nourished’ chil-
dren are those whose height for age Z-scores are greater than
or equal to —2. A child is said to be severely wasted if the
children’s weight for height Z-score is below —3SD, moder-
ately wasted if the child weights height Z-scores greater than
or equal to —3 and less than —2. Otherwise, he/she will be
termed as normal. Similarly, a child is termed as underweight
if he/she weights age z-score below -2 SD, overweight if the
weight for height Z score is above +2SD. Otherwise, he/she
will be termed as normal.

In the second step of the analysis, the logistic regression
technique is used to estimate the odds of being malnourished
of the groups that have a higher or lower risk of malnutrition
in the study population. An odds ratio (OR) measures the
strength of the association between two events. The odds ra-
tio represents the ratio of the odds of an outcome in the pres-
ence of a particular exposure and the odds of that outcome
in the absence of that exposure. In the logistic regression
table, the exponential function of the regression coefficient
(EXPB) is the odds ratio associated with a one-unit increase
in exposure. To create the dependent variable, children whose
z-scores are below—2 are coded 1 and those with z-scores of
—2 or higher are coded 0. The predictor (independent) vari-
ables are entered into the regression equation, thus the results
obtained are compared with the reference category. In this
paper statistical software package SPSS (20 version) is used
for the statistical analysis. P<0.05 is considered statistically
significant.

RESULT

In NFHS-4, 41751 children (from Uttar Pradesh) under the
age of 5 years were surveyed out of which 5286 were miss-
ing cases. In our study, 78.1% of the cases belonged to the

rural area and 21.9% belonged to the urban area. The per-
centage of males was 52.5% and females were 47.5%. 57%
of the mothers had <primary education and 10.2% of the
mothers had higher education. The percentage of children
who belong to poor families was 55.3%. 78.1% of the chil-
dren belong to the Hindu religion.

Table 1: Age-group-wise percentage distribution of
stunted, wasted and underweight children in U.P.

STATE
UTTAR PRADESH

Agegroup Stunted n Wasted n Under
(months) weight

0-<3 19.00% 247 3110% 404 25.20% 327
3<-6 22.00% 413 29.60% 556 31.70% 596
6<-9 23.10% 469 28.10% 571 31.60% 643
9-<12 20.10% 529 27.00% 490 34.70% 631
12-<18 43.90% 1560 21.20% 754 36.40% 1201
18-<24 56.10% 2127 18.90% 716 42.70% 1619
24-<30 51.80% 1801 16.30% 568 40.30% 1402
>=30 51.50% 9596 13.10% 2433 41.20% 7679
Total 45.90% 16742 17.80% 6492 38.90% 14188

Table 1 displays the age-wise distribution of stunted, wasted
and underweight children. The overall percentages of stunt-
ing, wasting and underweight children in Uttar Pradesh were
45.9%, 17.8%, and 38.9% respectively which means the
prevalence of stunting in children was higher than wasting
and underweight. An increasing trend in the percentage of
stunted children in Uttar Pradesh was observed up to the age
of 24 months and thereafter it decreased. The same trend was
found in the case of underweight children up to the age of
24 months after that it oscillates. The percentage of wasted
children showed a decreasing trend throughout the ages.
Prevalence of stunting and underweight was found to be the
highest in the age group 18-24 months (56.1% and 42.7%
respectively) whereas the maximum prevalence of wasting
was found in the age group 0-3 months (31.1%).

Differentials of malnutrition among 0-5 year children in Ut-
tar Pradesh had been observed by taking child, mother and
household level factors. Here we had seen the relationship
of these factors with height for age, weight for height and
weight for age. Table 2 shows the percentage distribution
of 36465 children of less than 60 months by selected child,
mother, and household-level characteristics. Table 2 clearly
shows that there was no difference between females and
males in terms of percentage of stunted and underweight but
wasting was higher for males (19%).

Percentage of stunted, wasted and underweight children in
Uttar Pradesh among illiterate or primary level educated
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mothers were 53.4%, 18.1% and 44.8% respectively which
dropped rapidly to 24%, 16.9% and 22.2% among higher-
educated mothers. Children living in rural areas had a higher
prevalence of stunting (47.9%), wasting (17.9%) and under-
weight (40.4%) as compared to children of the urban area.
Similarly, the children having a low wealth index had a per-
centage of 54.2% stunted, 18.6% wasted and 45.5% under-
weight which falls to 31.1%, 16.3% and 27.6% respectively
among children having a higher wealth index. Schedule caste
and schedule tribe had higher stunting (51.8%), wasting
(19.2%) and underweight (44.1%) percentages. The preva-
lence of stunting and underweight were highest in Muslims
which is 46.8% and 39.1% respectively whereas wasting was
highest in Hindu (18%). This clearly shows that the percent-
age of stunted, wasted and underweight children decreases
with an increase in levels of mother’s education, household
condition index and changing the place of residence.

Table 2: Percentage distribution of children <60
months by background and family characteristics in
U.P.

STATE
UTTERPRADESH
Stunted [ n |x2 ] Wasted l n [Xz | Underweight ] n ]ZZ
Sex of child
Male [ 4590% | 8787 [ 0.007(0.935) [ 19.00% | 3646 [42.328(0.000)] 38.90% | 7439 | 0.177(0.915)
Female [Ta590% | 7955 | 1640% | 2846 3900% | 6749 |
Total [ 4590% | 16742 | | 1780% | e492 | | 3s90% | 14188 |
Type of place of
residence
Urban 38.90% 3167 |207.123(0.000)| 17.50% 1426 1.917(0.383) 33.90% 2756 |123.508(0.000)
Rural 47.90% | 13575 17.90% | 5066 4040% | 11432
Total 45.90% 16742 17.80% 6492 38.90% 14188
Ethnicity
scheduled castes/ 5180% | 4947 [388.814(0.000)| 19.20% | 1834 [31.837(0.000)| 44.10% 4217 |347.488(0.000),
schrduled tribes
other backward classes 46.30% 9373 17.70% 3582 39.50% 7985
others 3620% | 2372 1620% | 1068 20.70% 1956
Total 4590% | 16692 17.90% | 6484 38.90% | 14158
Breastfeeding
Up to 6 months 2000% | 1791 [666.457(0.000) 2370% | 1465 P04.515(0.000] 30.80% 1902 [177.047(0.000)|
more than 6 months 47.60% 9681 18.40% 3737 39.90% 8108
Total 4330% | 11472 | 1960% | 5202 | | s780% | 10010
Preceding birth interval
<24 5250% | 3879 |69.205(0.000) | 2370% | 1288 [14.761(0.001)] 4440% | 3282 | 59.396(0.000)
>=24 46.70% 8371 18.40% 3201 39.20% 7025
Total 4840% | 12250 1960% | 4489 4070% | 10307
Mother's education
<=primary 53.40% | 10962 [1359.823(0.000] 18.10% | 3712 [11.968(0.018)] 44.80% 9188 [880.806(0.000)|
secondry 40.10% 4874 17.60% 2141 34.20% 4162
higher 24.00% 906 16.90% 639 22.20% 838
Total 4590% | 16742 17.80% | 6492 38.90% | 14188
Resondent currently
working
No 45.70% 2330|4 437(0.035) | 1830% 933(1.972(0.373) 39.70%|  2023(4.672(0.097)
Yes 49.70% 405' 16.70% 163 42.90% 350
Total 46.30% 27@ 18.10% 1069 40.20% 2373
Household condition
index
low 54.20%|  10798]1452.740(0.000_18.60%] 3697]27.212(0.000) 45.50%]  9058[927.319(0.000)
medium 43.10% 2833 17.80% 1170 36.20% 2774]
high 31.10% 311 16.30% 1625 27.60% 2756,
Total 45.90% 15742‘ 17.80% 242‘ 38.90% ldmj
Religion
hindu 4580%]  13043[32.946(0.000) | 18.00%|  5141]17.762(0.007) 38.90% _11098[24.582(0.000)
mushlim 4680%| 3681 1710% 1342 39.10%| 3074
christian 10.00% 2 10.00% 2 15.00% 3
others. 20.80% 16| 9.10% 7 16.90% 13,
Total 45.90% 16742‘ 17.80% 642‘ 38.90% 14@

Table 3 shows the results of the logistic regression of stunt-
ing, wasting and overweight respectively on the socio-
economic and demographic characteristics of the children
aged less than 60 months in Uttar Pradesh. The table gives
standard errors, odds ratio and the level of significance along
with the coefficients. It shows that among all individuals and
household level factors, the age of children, preceding birth
interval, mother’s education level, and household condition
index are the most important factors affecting malnutrition.

It was found that there was a significantly higher risk of stunt-
ing and underweight among children with the increasing age,
children with preceding birth interval <24months, children
whose mother had low educational attainment (<=primary),
and children with low Household condition index, whereas
the risk of wasting was significantly higher in children hav-
ing higher age i.e. as the age of the children increases, the
risk of stunting and underweight decreases whereas the risk
of wasting increase with increasing age.

This leads to the conclusion that the child’s age and moth-
er’s education, wealth index and preceding birth interval
had a significant association with stunting and underweight
whereas wasting only had a statistically significant associa-
tion with the age of the children. Some remaining factors like
gender, place of residence and work of parents did not have
a significant association with stunting, wasting and under-
weight whereas breastfeeding and ethnicity were showing a
mixed effect on malnutrition.

As we know if the odds ratio is greater than 1, the relation-
ship is positive and if it is less than 1, the relationship is
negative. Thus age (odds ratio=3.935, C.I= (3.164, 4.893))
had a positive and preceding birth interval (odds ratio=0.743,
C.I=(0.627, 0.881)), mother’s education (odds ratio=0.622,
C.I= (0.446, 0.869)) and wealth index (odds ratio=0.768,
C.I= (0.600, 0.983)) had a negative relation with stunting.
The same was also true for underweight but in case of wast-
ing, age of children (odds ratio=0.432, C.I= (0.346, 0.539))
had a negative relation and preceding birth interval (odds ra-
tio=1.237, C.I= (1.004, 1.525)) had a positive relation

DISCUSSION

Uttar Pradesh is the most populous state of India where the
problem of malnutrition is very big. According to NFHS-4,
in rural U.P. the children of age 6-23 months not receiving
an adequate diet is only 5%. Among the malnutrition indica-
tors, stunting wasting and being underweight are some of the
biggest contributors to disease burden. The state and Central
governments have adopted several interventions to tackle the
problem of malnutrition, such as the State Nutrition Mission
(SNM-UP), Integrated Child Development Services (ICDS)
and the National Nutrition Mission (NNM). In India, 706
thousand children died in 2017 only due to malnutrition. Ut-
tar Pradesh accounts for 15% of these deaths which implies
a loss of over 100 thousand children.

In our study, it was seen that there is no statistically signifi-
cant difference between females and males in terms of per-
centage of stunted and underweight which is similar to those
of Kaur et al. and Chuc et al.'*!*It was found that the risk
of stunting and underweight increases with age and attains
its maximum value between the age 18-24 months and then
goes downward which was also found by Martorell et al.!s
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Table 3: Logistic regression analysis of stunting, wasting and underweight on socio-demographic character-
istics

Stunting Wasting Underweight

OR 95% C.I. for OR OR 95% C.I. for OR 95% C.I. for OR
Lower Upper Lower Upper Lower Upper

Age

<1 month

>1months 3.935" 3.164 4.893 0.432" 0.346 0.539 1.515* 1.24 1.852
Sex

Male

Female 0.98 0.843 1139 0.942 0.786 1.127 1.043 0.901 1.207
Breastfeeding

up to 6 months

more than 6 months 1.289* 1.042 1.595 0.935 0.74 1182 1.127 0.919 1.382

Preceding birth
interval

>24 0.743% 0.627 0.881 1.237* 1.004 1.525 0.851* 0.722 1.002
Education

<Primary

Secondary 0.622% 0.446 0.869 0.736 0.49 1.105 0.551% 0.394 0.771
Higher 0.753 0.542 1.045 0.699 0.47 1.038 0.656* 0.471 0.914

Respondent currently
working

No
Yes 0.869 0.711 1.062 1.06 0.83 1.354 1.028 0.846 1.249

Household condition
index

low
Medium 0.487* 0.387 0.612 0.816 0.619 1.074 0.605* 0.484 0.756
High 0.768* 0.6 0.983 0.833 0.622 1.16 0.879 0.69 1.12

Type of place of resi-
dence

Urban

Rural 1.017 0.827 1.251 0.864 0.677 1.102 0.986 0.805 1.206
Religion

Hindu

Muslim 0.654 0.072 5.978 o o o o

Christian 0.461 0.05 4.222 o) o o o

Others 9.22E+08 0 0.941 o 1.962 o

Ethnicity

Sc/ St’s

Other backward 0.734* 0.568 0.949 1.094 0.809 1.479 0.735* 0.572 0.944
classes

Others 0.869 0.697 1.084 1125 0.869 1.456 0.822 0.662 1.022
Constant 4.584 2.39E+09 1.89E+09

Where; * indicates p<o0.05
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Preceding birth interval is one of the important factors affect-
ing malnutrition in children. Studies show that if pregnancies
and births are spaced too closely, women may not have the
opportunity to replenish their nutritional stores stressed dur-
ing pregnancy and/or breastfeeding, which results in predis-
posing infants and children to adverse outcomes, including
preterm birth, low birth weight, as well as stunting and un-
derweight.'® It is clear from our study that the risk of stunting
and being underweight was significantly higher in the case of
the short birth interval which was also found by Gribble et al.
(2008).!7 According to their study, the odds of stunting sig-
nificantly increases in the birth intervals less than 24 months
and intervals of 24-35 months in comparison to intervals
of 36-59 months (<1.30; 95% CI: 1.05-1.64) = 1.52;
95% confidence interval (CI): 1.21-1.92; 25-36 months
OR = 24 months Odds Ratio (OR).

Maternal education is highly associated with the health of
a child. A child born to a well-educated mother suffers less
from malnutrition. Increasing parental education had a posi-
tive effect on child nutrition. The parents with high levels of
schooling provide their children with a better environment
to grow and have a good knowledge of nutrients. Results
from the present study showed that the mother’s education
had a significant association with stunting and underweight
with an odds ratio>1 which means the risk of malnutrition
decreases with the increase in the mother’s educational sta-
tus. This finding was similar to those of Som et al., Dubey et
al., Abuya et al. and by many others.!® %20

Poor household condition of children is also a factor for poor
nutritional status in children. In our study, Household Condi-
tion Index (HCI) was negatively associated with stunting and
underweight which was found similar to the study done by
Kasay et al.?! According to their study, the poorest wealth in-
dex had a higher risk of malnutrition. Their result was based
on data from the Ethiopian Demographic and Health Survey
(EDHS) 2016 conducted by the Central Statistical Agency
(CSA) of Ethiopia. All other factors except for mother’s edu-
cation, HCI, preceding birth interval and child age, fail to
significantly explain the health status of children.

CONCLUSION

Health is the first need of our country. The Lack of the right
amount of nutritional intake leads to various forms of mal-
nutrition therefore the government should make various
policies to eradicate the problem of malnutrition and should
improve the health status of children. Improving women’s
status in the country should be a necessary step taken by the
health authorities. Results show that the risk of stunting and
underweight is highest in the age group 18-24 months there-
fore the government should focus on providing better nutri-
tion to children of nearly 2 years of age. The government

should spread awareness of birth spacing among parents and
should encourage them by making policies. Many policies
and interventions should be made to give the children a bet-
ter environment to grow. This paper inspires us for the better
education of girl children. Government should enhance the
medical facilities for mothers and their newborn children so
that they can be assessable to people belonging to poor fami-
lies. The deeper the roots the greater the fruits similarly the
more healthy, more educated and more aware the mother will
be, the more nourished the baby will be.
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