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ABSTRACT
Background: Feeding practices both in terms of quality as well as quantity is of great importance
in the initial years of life for the optimal growth especially the “critical window period”. Urban
slum dwellers are at higher risk of poor child feeding status. The study aims to assess the IYCF
indicators related to complementary feeding in an urban slum of East Delhi and to explore its
association with the socio-demographic factors. Methodology: A cross-sectional study was
conducted in an urban slum of Sunder Nagari in East Delhi. One hundered and eighty one children
between 6-24 months of age were included in the study. The infant and young child feeding
(IYCF) status data was collected using pretested and pre-validated questionnaire adapted from
the standard WHO-IYCF questionnaire. Socio-demographic characteristics were also recorded.
Chi-square tests were applied to explore the association of socio-demographic variables with
IYCF status. Results: Early initiation of breastfeeding was practiced in around half of the children.
Minimum Dietary Diversity (MDD), Minimum Meal Frequency (MMF) and Minimum Acceptable
Diet (MAD) was found to be 17.7%, 69.1% and 16.6%, respectively. These complementary
feeding indicators were found to be better (p<0.05) among higher age group children, mothers
with higher level of education and middle socio-economic class in comparison to lower socioeconomic section of the study population. Conclusion: Infant and young child feeding practices
were found to be poor in the present study. More impetus is needed to promote IYCF practices
in urban slums.
Key words: IYCF indicators, Complementary feeding, Minimum Dietary Diversity, Minimum
Meal Frequency, Minimum Acceptable Diet.
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Adequate nutrition in the early childhood is the key
towards healthy and prosperous adult life. Optimal
breastfeeding during the early childhood has
protective effect on infections including diarrhoea
and respiratory infections.1 Nearly 2.4 million deaths
among under 5 children can be averted by effective
nutritional interventions including breastfeeding,
complementary feeding and other micronutrient
supplementation like zinc and vitamin A.2 Feeding
practices both in terms of quality as well as quantity
is of great importance, as stunting has been reported
even in presence of optimum breast feeding practices,
due to lack of quality complementary feeds during
later months of this “critical window” period.3
As reported by the National Family Health Survey
(NFHS), national level values for the IYCF indicators
have improved from NFHS 3 to NFHS 4.4 A major lag
still exists in reaching the Sustainable Development
Goal 2 to achieve Zero Hunger.5 Children in urban
slums are at an increased risk of under nutrition
but data from urban slums are lacking. Most of the
published studies have focused on breastfeeding and
studies on complementary feeding are limited.
The study aims to assess the IYCF indicators related
to complementary feeding in an urban slum of East

Delhi and to explore its association with the sociodemographic factors.

METHODOLOGY
A cross-sectional study was conducted in an urbanslum of Sundar Nagari in East Delhi from February
2018 to March, 2018. Considering the estimated
prevalence of Minimum Meal Frequency as 48.6%,6
for a confidence interval of 95% and 15% relative
allowable error the required sample size of 181 was
calculated using the following formula: n = (Z2 × P
(1 – P))/e2, where Z = value from standard normal
distribution corresponding to desired confidence
level (Z=1.96 for 95% CI), P = prevalence, e =
permissible error.
Children between the age group of 6 months to 24
months were included in the study. The population
of Sundar nagari is around 80,000 and the majority of
the families belong to middle or lower socioeconomic
status. Consecutive sampling was used to collect
data by house to house survey from the mothers or
primary caregivers of the eligible children. They were
interviewed face to face, after obtaining informed
consent.
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Data collection tool
The data was collected using pretested questionnaire based on standard
WHO-IYCF questionnaire. The data collection tool was designed to
collect 10 key WHO IYCF indicators.7 The questionnaire was divided
into three sections namely, socio-demographic profile, breast feeding
practices and complementary feeding practices.
Socio-demographic profile included, type of family, education and
occupation of mother and socio-economic status of the family (calculated
using Modified Kuppuswamy Scale). The WHO-IYCF indicators
included 6 breast feeding related indicators (Early initiation of breast
feeding, Continued breast feeding at 1 and 2 years age, age appropriate
breast feeding and child ever breast fed) and 4 complementary feeding
indictors (Introduction of solid, semi-solid soft foods, Minimum Meal
Frequency (MMF), Minimal Dietary Diversity (MDD) and Minimum
Adequate Diet (MAD)), that were calculated based on the standard
method devised in WHO-IYCF guideline. Previous day recall method
was used to calculate all the IYCF feeding indicators except “early
initiation of breast feeding” and “child ever breast fed”.7

Data analysis
The data collected was entered into computer-based spreadsheet and
cleaned using MS-Excel and analysed using SPSS 20.0 (Statistical Package
for Social Sciences version 20.0). The Complementary feeding indicators
are presented as proportions, whereas the continuous variables such as
age are presented as means and standard deviations. Chi-square test
was used to test the statistical association of the complementary feeding
indicators and the socio-demographic characteristics. P value of less
than 0.05 was considered as statistically significant.

RESULTS
Mean (SD) age of the study participants was 14 (5.13) months, with nearly
44.8%, 35.9% and 19.3% in 6-12, 12-18 and 18-24 months age group,
respectively. The study population had nearly equal distribution among
both genders (50.3% male and 49.7% female) and type of family (51.4%
Nuclear and 48.6% Joint). Out of 181 participants, 94.5% of the mothers
of study participants were unemployed. 41 out of 181 participants were
from middle socio-economic status.

The association of complementary feeding indicators with certain
socio-demographic characteristics is shown in Table 2. All the three
Complementary feeding indicators including adequate MDD, MMF and
MAD, were significantly higher among the older age group children as
compared to younger age group. Other significant socio-demographic
factors were higher educational status of the mother and higher socioeconomic status of the family.

DISCUSSION
Under nutrition still affects majority of the children particularly
belonging to the impoverished urban slums regions, leading to multiple
morbidity and mortality in later ages.8,9 Optimal feeding practices during
Table 1: Infant and Young Child Feeding Indicators.
Percentage

94

51.9

Breast Milk

151

83.4

Early initiation of breast
feeding (n=181)
First feed given to the child
(n=181)

Formula Milk

19

10.5

Honey /Ghutti

4

2.2

Animal Milk

7

3.9

Ever Breast-feed (n=181)

178

98.3

Continued breast feeding till 1
year of age (n=35) *

26

74.3

Continued breast feeding till 2
year of age (n=56) $

27

48.2

Age appropriate breast feeding
(n=181)

163

90.1

Introduction of solid and semisolid food (n=28) ¥

22

78.6

Bottle feeding ever introduced
(n=181)

80

44.2

Adequate Minimum Dietary
Diversity (n=181)

32

17.7

Adequate Minimum Meal
Frequency (n=181)

125

69.1

Adequate Minimum
Acceptable Diet (n=181)

30

16.6

Infant and Young Child Feeding Practices (Table 1)
Almost half of children had their first feed within 1 hr of life. Although,
nearly 15 % of those infants received formula or animal milk or honey/
ghutti as their first feed. Almost 90% of the children were appropriately
breastfed as per their age, where “age appropriate breastfeed for children
6 months to 23 months” is defined as “children who received breast milk,
as well as solid, semi-solid or soft foods, during previous day.” Continued
breast feeding at 1 and 2 year of age was found in almost three fourth and
half of the study participants, respectively.
Although age appropriate feeding was found in majority of the children,
nearly half of the children were bottle fed. Only 17% of the children
received their meal constituting 4 or more food group out of 7 food
group, i.e., grains, roots and tubers, legume and nuts, dairy products,
flesh foods, eggs, vitamin A rich fruits and vegetables and other fruits
and vegetable (MDD). Figure 1 shows the distribution of food groups
received by the children the previous day. MMF, defined as the children
who received solid, semi-solid or soft foods minimum number of times
the previous day (2, 3 and 4 times for breast fed 6-8 months, 9-23 month
and non-breastfed 6-23-month children, respectively), was found in
almost 70 % of children. Children who had both MDD and MMF were
known to have Minimum Acceptable Diet, as per WHO-IYCF definition,
was seen in only 16% of children.

Frequency

*Among children 12-15 months of age, $Among children 20-23 months of age,
¥Among children 6-8 months of age

Figure 1: Distribution of food groups received by the children on previous
day
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Table 2: Association of Minimum Dietary Diversity, Minimum Meal Frequency, Minimum Acceptable Diet with sociodemographic determinants among study participants (n=181).

Age Range

Frequency
(Percentage)

Minimum Dietary
Diversity
[n (%)]

Minimum Meal
Frequency
[n (%)]

Minimum
Acceptable Diet
[n (%)]

6-12 months

81 (44.8%)

6 (7.4%)

50 (61.7%)

6 (7.4%)

12-18 months

65 (35.9%)

17 (26.2%)

44 (67.7%)

15 (23.1%)

18-24 months

35 (19.3%)

9 (25.7%)

31 (88.6%)

9 (25.7%)

0.005

0.016

0.012

p-value
Gender

Male

91 (50.3%)

12 (13.2%)

59 (64.8%)

12 (13.2%)

Female

90 (49.7%)

20 (22.2%)

66 (73.3%)

18 (20.0%)

0.111

0.216

0.218

p-value
Religion

Hindu

116 (64.1%)

20 (17.2%)

82 (70.7%)

20 (17.2 %)

Muslim

65 (35.9%)

12 (18.5%)

43 (66.2%)

10 (15.4%)

0.836

0.527

0.747

Nuclear

93 (51.4%)

14 (15.1%)

61 (65.6%)

13 (14.0%)

Joint

88 (48.6%)

18 (20.5%)

64 (72.7%)

17 (19.3%)

0.341

0.299

0.334

Illiterate

50 (27.6%)

5 (10.0%)

24 (48%)

4 (8.0%)

High School Certificate
or Below

94 (51.9%)

16 (17.0%)

70 (74.5%)

15 (16.0%)

Intermediate or post high
school diploma above

37 (20.4%)

11 (29.7%)

31 (83.8%)

11 (29.7%)

p-value
Type of Family

p-value
Education status
of mother

p-value

0.05

<0.01

0.02

Occupation of
mother

Unemployed

171 (94.5%)

29 (17.0%)

116 (67.8%)

27 (15.8%)

Employed

10 (5.5%)

3 (30.0%)

9 (90.0%)

3 (30.0%)

0.38*

0.17*

0.24*

Socio-economic
Status#

Middle Class

41 (22.7%)

15 (36.6%)

34 (82.9%)

15 (36.6%)

Lower Class

140 (77.3%)

17 (12.1%)

91 (65.5%)

15 (10.7%)

p-value

p-value
Total

<0.01

0.020

<0.01

32 (17.7%)

125 (69.1%)

30 (16.6%)

As per Modified Kuppuswamy Scale *Fischer exact test

#

the initial developmental years of life forms the foundation towards
healthy life.
Even though early initiation of breast feeding i.e. within 1 hr of birth was
found to be higher (52%) in comparison to the National Family Health
Survey- 4 (NFHS), Delhi (28%).10 With almost 85 % of the deliveries being
conducted at institutions, such a figure still remains non-promising.
Similar findings were observed by multiple studies conducted across the
country.11,12 Reasons for delayed initiation of breast feeding could be lack
of knowledge among new mothers, caesarean section deliveries or other
prevalent cultural practices.
Continued breastfeeding till the age of 1 and 2 year was reported to
be almost 75% and 50%, respectively in the current study. A study by
Chaudhary SR et al.13 in an urban slum of Ahmedabad reported only
30% of 12-23 months children who received breastfeed till 2 year of age,
whereas almost similar findings as current study was reported by Khan et
al.7 and Deshmukh et al.11 Longer duration of breastfeeding well beyond
one year of age not only provides an additional source of energy along
with other key nutrients, also carries multiple benefits to the lactating
mother.14,15
128

Nearly 45 % of the children were fed on bottle feed in the current
study. Introduction of bottle feed among infants and young children,
especially in coherence with poor hygiene practices makes the child
more susceptible to risks of added infections.16,17 Also, early introduction
of bottle feed is found to be associated with lack of suckling effort by the
infant.17
Introduction of complementary feeds at 6 months of age forms a critical
window period, with any delay leading to faltering growth and other
nutritional deficiencies. Timely introduction of solid or semi-solid soft
food was reported among 22 out of 28 children among the age group
of 6 to 8 months of age. A similar study in the urban slums of Gujarat
also reported timely initiation of complementary feed among 60% of the
infants.18
Minimum Dietary Diversity (MDD) was found to be adequate only
among 17.7% of the study participants. Consumption from minimum 4
groups signifies high likelihood of consumption of at least one animalsource food and one fruit or vegetable with a staple food grain. MDD
was found to be significantly associated with higher age group children,
higher education level of the mother and higher socio-economic status.
Similar association was reported in study by Solomon D et al.19 in
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Ethiopia. Although, MDD score was found to be much higher in their
study. Chaudhary SR et al.13 reported similar MDD score of nearly 15%
in an urban slum of Ahmedabad. Higher percentage of MDD was also
reported by Khan et al. in Delhi7 and Deshmukh U et al. in Maharashtra.11
Age appropriate Minimum Meal Frequency (MMF) was observed in
almost 70% of the study participants, inclusive of both breast fed and
non-breastfed children. Similar findings were also reported by studies
done in other geographic regions of the world.11,13,19,20 Although study by
Khan et al. in Delhi reported lower meal frequency.7 Different regional
and cultural beliefs, practices and variable socio-demographic profile
could be the reason behind disparity in findings with in the studies. A
similar association of MMF among higher age group was also reported
by Tegegne M et al.20 Thus, signifying higher diversity as well as
frequency with increasing age of the children. High economic stability
and purchasing power could be the reason behind higher MDD and
MMF scores among higher socio-economic section of participants.
Our study reported only 17% of the infants and children receiving a
Minimum Acceptable Diet (MAD), similar to the findings of other
related studies conducted in the country.7,11,13,18 A study by Mulat E. et al.
report even less frequency of MAD in west Ethiopia.21 Higher education
status of the mother was found to be a significantly associated with
higher MAD, as also reported by Mulat E et al.21
The study was conducted in a single urban slum of Delhi and therefore its
external validity is limited. The association between the complementary
feeding indicators and certain socio-demographic indicators is
exploratory as the sample sizes and study design was primarily for a
descriptive study and not a comparative study.

CONCLUSION
The IYCF indicators related to complementary feeding were found to
be poor in the present study. More efforts focused on children living in
urban slums is needed to improve their IYCF status.
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