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ABSTRACT

Introduction: Undernutrition is continuing to be a major public health problem in India. Moreover, India houses more than 30% of
the world’s stunted children aged under 5 years. There was a paucity of a community-based cross-sectional study on the nutrition of
children aged under 5 years in urban Delhi. Therefore, we conducted this study to assess the prevalence of undernutrition and their
associated factors in children aged under 5 years in urban South Delhi. Materials and Methods: A cross-sectional community-based
study was conducted in the Mehrauli area of South Delhi with a semi-structured questionnaire. Systematic random sampling without
replacement was implemented. Informed written consent was sought from the parents of participants. Questions were asked
regarding demography and sociocultural factors of the participants. Anthropometry measurements were obtained. Underweight and
stunting were defined using WHO child growth standards 2006. Results: A total of 520 participants in 695 houses were contacted
and interviewed. Prevalence of underweight and stunting were 34.0% and 42.6%, respectively. Sociocultural factors, associated with
underweight and stunting, found in current study were fathers’ education (with both, Pvalue < 0.05), mothers’ education (with both,
Pvalue < 0.05), poverty status (with both, P value <0.05), overcrowding (stunting only, P value <0.05), fathers’ alcohol abuse (with
both, P value < 0.05) and exclusive breastfeeding for 6 months (stunting only, P value <0.05). Conclusions: There was a very high
prevalence of underweight (34.0%) and stunting (42.6%) in children under 5 years age in Mehrauli.
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to preventable or treatable illnesses, and half of these deaths are
directly or indirectly caused by undernutrition.”!

Introduction

Undernutrition is a silent public health emergency worldwide. It

is continuing to be a major public health problem in India. Itis  The World Health Assembly in 2012 aimed to reduce the global

not the only indicator of poor nutrition but also a threat to the
social and economic development of the population.!"! Globally,
itis one of the most common causes of morbidity and mortality
among children.”! Each year, about 10 million children die due
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burden of malnourishment in children aged under 5 years by
40% by 2025 from a pool of 171 million in 2010.1 Sustainable
Development Goals (SDG) also aimed to end all forms of
malnutrition by 2030.P! India, which has more than 30% of the
global burden of stunted children aged under 5 years, succeeded
to reduce the prevalence of malnutrition from 42.5% to 35.7%
over the last decade.” Improved socioeconomic conditions, a
reduced burden of infectious diseases, and changes in treatment
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modalities and their approach were the key factors that played
a major role. In spite of this continuing progress, the country
is still burdened with 8.1 million children suffering from severe
acute malnutrition.® This undernutrition, over a petiod of
time, results in delayed physical growth, impaired cognitive and
motor development, low IQ (intellectual quotient), deteriorated
cognitive performance, poor social skills, behavior problems, and

susceptible to contracting diseases.P!

At the community level, poor sanitation, the practice of open
defecation, and repeated infections (diarrhoea, pneumonia,
malaria, and worm infestations) have been implicated as
the cause of such a high proportion of undernutrition in
India."" Undernuttition among children is also associated with
inappropriate infant and young child-feeding practices including
prelacteal feeding and faulty exclusive breastfeeding, late
introduction of solid food, low quality of complementary foods,
food insecurity and high rates of gastrointestinal infections, and

parasitic infestations.”' '’

Nutritional status of preschool children is a sensitive indicator
of community health and nutrition."™* Therefore, it will be
very useful for primary healthcare providers to have information
about risk factors for undernutrition in children. Nutritional
status of children aged under 5 years and its associated factors
are not uniformly distributed within the country and varies from
state to state. Although undernutrition in under-five children
in India have been adequately studied,!>" but undernutrition
and associated factors among migrant workers' children has not
been studied thoroughly. Therefore, we planned this study to
assess prevalence and risk factors of underweight and stunting
in children under 5 years of age in an urban area of South Delhi.

Materials and Methods

A community-based cross-sectional study was conducted in
Mehrauli, New Delhi, India. This is a relatively lesser developed
area of South Delhi comprising of 9 administrative wards. One
ward (no. 9) was selected by simple random sampling. Majority
of the residents of this ward were migrant laborers working in
unorganized sectors.

According to Census 2001, population of Mehrauli was
1,10,635 distributed among 23,675 houses divided into 9 wards.
Of these, an estimated population of 14000 reside in nearly
2500 houses in ward 9, of which around 2100 (15%"" of 14000)
were with children aged under 5-year. An equal distribution of
children aged under-five years was considered across the 2500
houses for the sampling frame. The calculated sample size was
566 considering prevalence of 42.2% of underweight under
5 years of age children (NFHS-3),?!1 10% relative precision and
10% nonresponse rate using formula (1.96*p*q)/d* [Figure 1].

Systematic random sampling without replacement was employed
and every fourth house was visited in ward 9 of Mehrauli.

All eligible subjects (and their families) in every visited house
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Figure 1: Sampling methods

were contacted and invited to participate in the study. Those
subjects, whose family provided consent, were enrolled in the
study. Children of under 5 years (less than 60 months) of age
were included in this study. Age was verified with birth records
if available. If birth records were not available, parents (or
caretaker) were interviewed for confirmation of age using
memories of indigenous calendar dates and local events that
coincided with the birth of the child. Data collection was done
in the year 2010.

A semi-structured questionnaire was used to collect data. It
comprised of questions related to the demography of the
participants, anthropometry of participants, sociocultural, and
dietary characteristics. Interview of the mother, father, or any
other caretaker of children was done.

The weight was measured using an infant weighing scale for
less than 2 years of age and for more than 2 years of age
portable electronic scale (precision 100 g) was used. Standard
fiberglass infantometer (range 30—-110 cm, precision 1 mm)
was used to measure the length of children up to 2 years of
age and portable stadiometer (precision of 1 mm) was used
for height measurement of children of more than 2 years of
age. Nutritional assessment was done using WHO child growth
standards (2006).*? Children with less than 2 standard deviation
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cutoffs of weight-for-age and height-for-age were considered as
underweight and stunted, respectively.

Father was considered as having alcohol abuse if he was observed
fulfilling one or more criteria of DSM-4 criteria (Diagnostics
and Statistical Manual of Mental Disorders-IV)?! for more
than 1 year. The DSM-4 criteria’s were as follows (i) role
impairment (e.g; failed work or home obligations); (ii) hazardous
use (e.g. driving, swimming or operating machinery while
intoxicated); (iii) legal problems related to alcohol use; (iv) social
or interpersonal problems due to alcohol.

The children who were found malnourished were referred to a
nearby urban primary health center. The study was approved by
the Institutional Ethics Committee of Lady Hardinge Medical
College, New Delhi. A patient information sheet was provided
to all participants (and their families) and was included in the
study only after obtaining written informed consent of one of
the parent. No funding was taken for this study.

Data entry and statistical analysis were performed using SPSS
version 18.0 (SPSS Inc., Chicago). All the categorical variables
were presented as frequency tables. Hypothesis testing was done
using the Chi-square test for the categorical variable. A P value
less than 0.05 was considered statistically significant.

Results

A community-based data collection study was conducted. On
the survey, it was found that there were 2780 houses in ward 9
of Mehrauli. Total 695 houses (every fourth house) were visited
and 578 children of under 5 years of age were available in those
houses. Families of 40 children refused to participate in the study
and 18 children were found to be not available on 3 repeated
visits. Thus, 58 subjects were excluded from the final analysis and
data were entered and analyzed for 520 children only.

There were 51.2% (# = 265) gitls and 48.8% (# = 255) boys with
most common age group involved being 12—-24 month (z = 151,
29.0%) followed by 0-12 month (» = 122, 23.5%). Most
participants were Hindus (#z = 429, 82.5%) and belonged to
nuclear families (z = 445, 85.6%). Only few (# = 27, 5.2%)
participants were belong to families that had below poverty line
card (BPL card).

Prevalence of underweight children was 34.0% (177 out of
520). In the gender-wise distribution of underweight children,
31.4% (80 out of 255) males were underweight as compared
to 36.6% (97 out of 255) females (nonsignificant). Children
belong to nuclear families were having a prevalence of 35.1%
underweight as compared to 28.0% in children belong to joint
families (nonsignificant). Prevalence of underweight children in
houses where overcrowding was present by “person per room

criteria”!!"l

was 39.1% as compared to 32% in those, where
overcrowding was absent (nonsignificant). Those children

who had exclusive breastfeeding for 6 months showed 57.9%
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prevalence of underweight as compared to 30.0% in those
who were exclusively breastfed for less than 6 months or not
exclusively breastfed for any duration (nonsignificant) [Table 1].

In the present study, important factors associated with the
underweight occurrence were fathers” education, mothers’
education, poverty status, and fathers’ alcohol abuse status.
Fathers’ education beyond 10™ class had a significantly lower
prevalence of 16.7% of underweight as compared to fathers’
education up to or below 10™ class where underweight prevalence
was 40.3% (P < 0.001). Similatly, mothers’ education beyond
10* class witnessed only 8.7% underweight as compared
to 39.5% when mother’s education was up to or below
10" class (P < 0.001). Below povetty line families showed a 70%
prevalence of underweight as compared to only 32.0% in families
above the poverty line (P < 0.001). Fathers’ alcohol abuse status
also affected the prevalence of underweight among under 5 years
children. Children with fathers’ having alcohol abuse, showed
57.9% prevalence of underweight whereas it was only 30.0%
in children without this factor (significant, <0.001) [Table 1].

Prevalence of stunting was 42.6% (222 out of 520 children) among
all children aged under 5 years. Significantly (P < 0.05) associated
factors with stunting were fathers’ education (50.5% in education
up to 10*, 21.0% in education 11" or more, P value <0.001),
mothers’ education (47.7% in education up to 107, 19.6% in
education 11" or more, P value <0.001), poverty status (92.6%
in BPL, 40.0% in APL, P value <0.001), overcrowding (51.7%
in children with overcrowding present, 39.0% in children
with overcrowding absent, P value 0.008), fathers’ alcohol
abuse (77.6% in children with fathers’ alcohol abuse, 36.7% in
children having father without alcohol abuse, P value <0.001),
and exclusive breastfeeding for 6 months (21.3% in children
exclusively breastfed for 6 months, 46.3% in children less than
months or not exclusively breastfed, P value <0.001) [Table 2].
Other factors such as gender, religion, and family type were not
found to be associated with stunting [Table 2].

Discussion

In our study, the prevalence of underweight and stunting
were 34.0% and 42.6%, respectively. This shows a very high
prevalence of malnutrition. Similar results were also concluded
by other studies. As per the National Family Health Survey
4 (NFHS-4)" 2015-2016, 35.7% children (<5 yeats) were
underweight, 38.4% were stunted, and 21.0% were wasted
in the country. In the same survey (NFHS-4) in Delhi,
32.3%, 17.1%, and 27.0% children of under 5 years were
stunted, wasted, and underweight, respectively. Meshram
et al. (2012)P" conducted a community-based cross-sectional
survey on malnutrition in 1751 preschool children of 1 to
5 years of age with WHO growth standards. In their survey,
they found that the prevalence of underweight, stunting,
and wasting was 64.0%, 61.0%, and 29.0%, respectively.
Jeyakumar e al. (2019)®! conducted a cross-sectional study
among under 2 years of age children in an urban slum in
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Table 1: Association of underweight and sociocultural factors

Sociocultural factors Weight for age <2 SD Weight for age >2SD Chi-square
(underweight) numbers n=177 numbers n=343 test, P

Gender 1.584, 0.21
Male 80 (31.4) 175 (68.6)
Female 97 (36.6) 168 (63.4)

Religion 0.56, 0.812
Hindu 147 (34.3) 282 (65.7)
Muslim/Christian/Sikh 30 (33.0) 61 (67.0)

Family Type 1.423, 0.233
Nuclear 156 (35.1) 289 (64.9)
Joint 21 (28.0) 54 (72.0)

Fathet’s education 25.24, <0.001
Schooling up to 10" 154 (40.3) 228 (59.7)
Schooling 11* or more 23 (16.7) 115 (83.3)

Mothet’s education 31.97, <0.001
Schooling up to 10™ 169 (39.5) 259 (60.5)
Schooling 11™ or more 8 (8.7) 84 (91.3)

Poverty (BPL card) 16.74, <0.001
Below poverty line 19 (70.4) 8 (29.6)
Above poverty line 158 (32.0) 335 (68.0)

Overcrowding (person per room criteria) 2.4,0.121
Present 59 (39.1) 92 (60.9)
Absent 118 (32.0) 251 (68.0)

Father alcohol abuse 22.56, <0.001
Yes 44 (57.9) 32 (42.1)
No 133 (30.0) 311 (70.0)

Exclusive breastfeeding for 6 months 2.98, 0.085
Present 19 (25.3) 56 (74.7)
Absent 158 (35.5) 287 (64.5)

Figures in parentheses represent row-wise percentages

Pune, Maharashtra. They found that the prevalence of
stunting, wasting, and underweight were 34%, 15.3%, and
21.8%, respectively. Swami e# a/. (2001)['"1 reported a high
prevalence (51.6%) of protein-energy malnutrition in 1286
preschool children in Chandigarh. Sahu e a/. (2019)P9 also
documented a very high prevalence (as per the WHO growth
chart) of underweight (60.3%) and stunting (46.5%). Similar
high prevalence of underweight (25.1%) and stunting (31.2%)
was found by Huey ¢# a/. (2019, Western Mumbai).”!

In the current study, the prevalence of underweight in
male participants was 31.4% as compared to 36.6% in
female participants (nonsignificant difference). Jeyakumar
et al. (2019)P also found no significant association with gender
and undernutrition. Results of Meshram e# /. (2012)* were
different from our study. They found a significant association
of gender (more in males as compared to females) with
undernutrition (underweight, stunting, and wasting).

In our study, the prevalence of underweight and stunting
in Hindu (underweight 34.3%, stunting 41.7%) and other
religions (underweight 33.0%, stunting 47.3%) were found to
be not significantly different from one another. In this study,
we found that family types (nuclear or joint) have no significant
differences in the prevalence of underweight or stunting.
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In our study, we found that fathers’ education, as well as mothers’
education (up to 10* class or 11* or more classes), have significant
impact on underweight (P-value <0.001 for both mother’s and fathers’
education) and stunting (P-value <0.001 for both mother’s and
fathers’ education) prevalence in participants. Meshram eza/. (2012)P4
also found similar results. They found that underweight prevalence
is significantly associated with literacy status (more in illiterates) of
the parents. Ray ¢ a/. (2001)'¥ also reported that malnutrition in
under 5 years children is associated with parents’ educational status
whereas, Jeyakumar ez al. (2019)P! found no significant association
between mothers education and undernutrition.

In this study, we found that poverty is an important associated
factor with underweight and stunting. Participants having
below poverty line card have significantly higher prevalence of
underweight (BPL 70.4%, APL 32.0%, P value < 0.001) and
stunting (BPL 92.6%, APL 40.0%, P value < 0.001). These results
are in accordance with Meshram ez 4/. (2012),PY where they found
that lower wealth index participants had a higher prevalence of
undernutrition as compared to higher wealth index participants.
Our results are different from the results obtained by Jeyakumar
et al. (2019),”) where they have not found any significant
association between socioeconomic class and undernuttition.

In this study prevalence of underweight in participants whose
families have overcrowding is 39.1% as compared to 32.0% in
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Table 2: Association of stunting and sociocultural factors

Sociocultural factors Height/length for age <2 SD Height/length for age >2 SD Chi-square
(stunting) numbers n=222 numbers n=298 test, P

Gender 2.47,0.116
Male 100 (39.2) 155 (60.8)
Female 122 (46.0) 143 (54.0)

Religion 0.938, 0.333
Hindu 179 (41.7) 250 (58.3)
Muslim/Christian/Sikh 43 (47.3) 48 (52.7)

Family Type 3.138,0.077
Nuclear 197 (44.3) 248 (55.7)
Joint 25 (33.3) 50 (66.7)

Fathet’s education 36.082, <0.001
Schooling up to 10" 193 (50.5) 189 (49.5)
Schooling 11" or more 29 (21.0) 109 (79.0)

Mothet’s education 24.436, <0.001
Schooling up to 10" 204 (47.7) 224 (52.3)
Schooling 11™ or more 18 (19.0) 74 (80.4)

Poverty (BPL card) 28.984, <0.001
Below poverty line 25 (92.6) 2 (7.4)
Above poverty line 197 (40.0) 296 (60.0)

Overcrowding (person per room criteria) 6.98, 0.008
Present 78 (51.7) 73 (48.3)
Absent 144 (39.0) 225 (61.0)

Father alcohol abuse 44.412, <0.001
Yes 59 (77.6) 17 (22.4)
No 163 (36.7) 281 (63.3)

Exclusive breastfeeding for 6 months 16.342, <0.001
Present 16 (21.3) 59 (78.7)
Absent 2006 (46.3) 239 (53.7)

Figures in parentheses represent row-wise percentages

those where overcrowding was absent (difference nonsignificant).
Effect of overcrowding on stunting (overcrowding present 51.7%,
overcrowding absent 39.0%) prevalence was significant (P-value
0.008) in our study. In our study, fathers’ alcohol abuse is
significantly (P-value < 0.001 for both underweight and stunting)
associated factor with underweight (fathers’ alcohol abuse present
57.0%, fathers’ alcohol abuse absent 30.0%) and stunting (fathers’
alcohol abuse present, fathers’ alcohol abuse absent) in participants.

In this research, we found that exclusive breastfeeding for
6 months is significantly (P-value <0.001) associated with poor
stunting indicators but not with poor underweight indicators.
These tesults are in accordance with Jeyakumar ez a/. (2019),!
where they found that the introduction of complementary feeding
before 6 months is associated with a higher occurrence of wasting,

Conclusions

In our study, the prevalence of underweight and stunting in
children under 5 years of age were 34.0% and 42.6%, respectively
in Mehrauli area of South Delhi. Significantly (P-value <0.05)
associated factors with the underweight occurrence, found in
the current study, were fathers’ education, mothers” education,
poverty status, and fathers’ alcohol abuse status. Furthermore,
important factors that were significantly (P-value <0.05)
associated with stunting were fathers’ education, mothers’
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education, poverty status, overcrowding, fathers’ alcohol abuse,
and exclusive breastfeeding for the months.
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