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ABSTRACT
Objectives. To examine the current complementary feeding practices among infants and young children aged 6 to 23 
months in India, and factors influencing these practices at child, parental, household and community levels. 
Material and methods. Data on 74,095 last-born children aged 6 to 23 months used in this study were obtained from 
the 2015 India Demographic and Health Survey (IDHS). Complementary feeding indicators (timely introduction of 
complementary foods to infants aged 6 to 8 months old, minimum meal frequency, minimum dietary diversity, and 
minimum acceptable diets) were estimated, and their associated factors were identified using descriptive and multivariate 
(logistic regression) analyses. 
Results. The prevalence of the timely introduction of complementary foods to infants aged 6 to 8 months was 45.1%. 
The proportion of children between ages 6 to 23 months who received the minimum meal frequency, minimum dietary 
diversity and minimum acceptable diets were 36%, 21% and 9.1%, respectively. Findings from the multivariate analyses 
revealed that mothers of infants delivered at home, mothers who had no antenatal check-up, mothers who are Hindus, 
mothers living in rural areas or those from the Western/Northern geographical regions of India were at higher risk of 
suboptimal complementary feeding practices.
Conclusions. Our findings indicate that, among other factors, achieving the recommended four or more antenatal visits 
was consistently associated with improved complementary feeding practices. Thus, policies that ensure increased 
coverage and quality of antenatal check-up could improve complementary feeding practices of mothers in India, and help 
towards achieving sustainable development goal 2, targeted at eradicating hunger and malnutrition.

Key words: complementary feeding, infant and child nutrition,  India,  developing countries

INTRODUCTION

Nutrition in early childhood is a  fundamental 
determinant of survival, health and productivity 
of an individual throughout lifetime [3]. In 2016, an 
estimated 5.6 million children under the age of five 
died worldwide. The International Food Policy and 
Research Institute on global nutrition reported that 
more than two–thirds of these deaths are associated 
with suboptimal infant and young child feeding 
practices which occur during child’s first two years 
of life [12]. Globally, age-appropriate and safe 
complementary feeding practices have been shown 
to improve physical growth and mental development 
of children. However, in low - and middle - income 
countries, children between the ages of 6 and 23 

months still have the highest risk of growth faltering 
due to malnutrition [29].

Micronutrient deficiency, stunting, underweight 
and wasting are the major implications of childhood 
malnutrition in developing countries [15, 20]. India 
still records one of the highest rates of poor child 
nutritional status in the world. According to the 2017 
national family health report, it was estimated that 
about 38.4% of children under-five were stunted, 21% 
were wasted and 35.7% were underweight in India [13]. 
These outcomes are a reflection of missed opportunities 
during the complementary feeding period. Nutritional 
deficit that occur during the complementary feeding 
period has immediate consequences of increased 
mortality, morbidity, poor development of the child’s 
brain and other components of the nervous system [ 
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20]. In addition, these deficits are almost impossible 
to compensate for after the first two years of life [6, 
15]. Thus, complementary feeding period provides 
a  critical window of opportunity for the prevention 
of malnutrition, and accordingly, the reduction in its 
related burden of retarded growth and development, 
morbidity and mortality.

In 2007, the World Health Organization (WHO) 
developed four core complementary feeding 
indicators, which are: time of introduction to solid 
foods, semi-solid or soft foods; minimum meal 
frequency; minimum dietary diversity; and minimum 
acceptable diet [30]. WHO and the United Nations 
Children’s Fund (UNICEF) recommended exclusive 
breastfeeding for the first six months of a child’s life, 
after which complementary feeding should gradually 
be introduced, alongside continued breast feeding 
up until child’s second year or beyond. Despite 
numerous efforts to promote appropriate and safe 
feeding practices in India and several parts of the 
developing world, challenges during complementary 
feeding continues to pose a threat to proper nutrition 
in infants and young children. Although most of these 
challenges are context specific, many are common 
across different settings and are often characterized by 
suboptimal feeding practices and poor dietary quality 
of complementary foods [5, 16, 24]. Previous studies 
have shown that achieving optimal complementary 
feeding practices is influenced by socio-economic 
and demographic characteristics such as child’s age, 
gender, breast feeding status, preceding birth interval, 
maternal education and age, mother’s working status 
and exposure to media, father’s educational and 
occupational status, household family size, household 
wealth index and geographical location [4, 8, 10, 17, 21].  

Other factors include knowledge about infant’s 
nutritional needs, cultural beliefs, taboos on child 
feeding practices, health care utilization, antenatal 
care visits and complementary feeding counselling by 
health professionals [2, 14].

Few studies in India had reported on the 
determinants of complementary feeding practices 
using the IDHS data. However, these studies did 
not include data on non-breastfed children in 
the computation of the minimum acceptable diet 
indicator, apparently because the relevant data were 
not collected in the 2006 IDHS and earlier surveys [13, 
22]. Interestingly, the most recent IDHS (2015–2016), 
used in this present study, collected data for non-
breastfed children [13]. This is therefore the first study 
on India to include the data on non-breastfed children 
in the computation of the minimum acceptable diet 
indicator. These data are very important to getting 
more accurate estimates of complementary feeding 
practices. Thus, the present study would provide 

valuable and updated information for health policy 
makers and children nutrition programme managers.

MATERIALS AND METHODS

This is a  population-based cross-sectional study 
using data from IDHS, 2015-2016. This nationally 
representative survey is the fourth and the most recent 
in the IDHS series for India. Data collection took place 
from January 2015 to December 2016 (International 
Institute for Population Sciences (IIPS) and ICF 2017). 
The survey covered the thirty-six (36) states/union 
territories of India, and utilizes a  stratified sample 
selected in two stages. A total of 601,509 households 
and 699,686 women were interviewed. The response 
rates for all eligible households and women were 98% 
and 97%, respectively [13]. Comprehensive details 
about the sampling design and survey methodology 
can be found in IDHS report [13]. Based on WHO 
recommendation Ickes et al. [10] analyses in this study 
only included data on children between the ages of 
six and twenty-three months, that were alive and were 
last-born of mothers between the ages of 15 and 49 
years. The total analytic sample size for this study was 
74,095.

Outcome
This study examined complementary feeding 

as the outcome of interest. The first indicator of 
complementary feeding in infants and young children 
is the timely introduction of solid, semi-solid or soft 
foods, defined as the proportion of children aged 6 
to 8 months who received solid, semi-solid or soft 
foods. The second indicator is minimum dietary 
diversity, defined as the proportion of children aged 
6 to 23 months who received foods and drinks from 
four or more of seven food groups in the previous day. 
The seven food groups are grains, roots and tubers; 
legumes and nuts; flesh foods (meat, fish, poultry and 
liver/organ meats); dairy products (milk, yogurt, and 
cheese); eggs; vitamin-A  rich fruits and vegetables; 
and other fruits and vegetables [31]. The third indicator 
is minimum meal frequency, defined as the proportion 
of children aged 6 to 23 months who received solid, 
semi-solid or soft foods at least 2 times for breast-
fed infants aged 6 to 8 months, 3 times for breast-fed 
children aged 9 to 23 months, and 4 times for non-
breast-fed children aged 6 to 23 months (including 
milk feeds for non-breast-fed children) the previous 
day. The fourth indictor is minimum acceptable diet, 
defined as the proportion of children aged 6 to 23 
months who received both minimum dietary diversity 
and minimum meal frequency the previous day [31].

Dependent variables (introduction to 
complementary feeding at 6 to 8 months, minimum 
dietary diversity, minimum meal frequency and 
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minimum acceptable diet) were coded 0 = no (i.e. the 
recommended minimum was not achieved) or 1= yes 
(i.e. the recommended minimum was achieved).

Potential factors of interest
The independent factors included in this study 

were chosen a priori based on evidence from previous 
studies. These variables are child characteristics (child’s 
age, current breastfeeding status, stunting, diarrheal, 
birth weight); maternal characteristics (mothers age, 
body mass index (BMI), working status, education, 
those who watch television); household characteristics 
(wealth index, maternal decision making on household 
purchases); and community characteristics (place of 
child delivery, number of antenatal clinic visits, place 
of residence and geographical region)

Statistical analysis
Descriptive statistics was deployed to express the 

characteristics of the study population. Categorical 
data were describe using frequencies and percentages. 
Univariate, bivariate and multivariate analyses were 
performed on the data using statistical package for 
social sciences (SPSS) version 25. Multivariable logistic 
regression was used to determine the independent 
effect of potential factors on the complementary 
feeding practice indicators. Associations between the 

variables were calculated at 95% confidence interval 
and statistical association for all tests was considered 
significant at p-value less than 0.05. Underlying 
assumptions for logistic regression were checked 
while variance inflation factor was used to check 
for multicollinearity. The fitness of the model was 
assessed using Akaike information criterion (AIC).

RESULTS

Table 1 presents the descriptive characteristics of 
the 74,095 last born children aged 6 to 23 months, 
enrolled in IDHS 2015-2016, according to attributes 
of the individual child, parent, household, health 
care services and the community. Well over half of 
the children (66%) are a year or older. The majority 
of mothers in the study were in the age bracket of 
20–34 years (88.9%) and only a very small proportion 
were teenagers (4.2%). Additionally, the proportion of 
mothers and fathers with no formal education were 
28.3% and 17.0%, respectively. Most of the mothers 
(85.4%) were not currently working and nearly half 
(48.6%) belonged to poor families. About 20.2% of the 
mothers had no antenatal clinic (ANC) visits, and only 
45.8% met the recommended minimum of four ANC 
visits.

Table 1. Child, parental, household, and community level characteristics of children 6 to 23 months of age, India 2015–
2016

Characteristics n      percentage Characteristics n      percentage

Child characteristics
Sex of child (74,095)
Male
Female
Age of child (74,095)
6–8
9–11
12–17
18–23
Birth interval (46,496)
<24 months
>=24 months
Currently breastfed (74,095)
No
Yes
Stunting (68,221)
No
Yes
Birth weight (74,095)
Small <2.5kg
Normal >2.5kg
Diarrhoea (74,095)
No
Yes

38728	 52.3
35367	 47.7

13048	 17.6
12138	 16.4
24701	 33.3
24208	 32.7

12004	 25.8
34492	 74.2

10804	 14.6
63291	 85.4

43639	 64.0
24582	 36.0

10134	 13.7
63961	 86.3

63616	 85.9
10479	 14.1

Religion (74,095)
Hindu
Muslim Christian
Others
Reads newspaper (74,095)
No
Yes
Listens to radio (74,095)
No
Yes
Watches television (74,095)
No
Yes
Household characteristics
Wealth Index (74,095)
Poorest
Poorer
Middle
Richer
Richest
Decision making (12,964)
Mother involved
Mother not involved

53567	 72.3
11667	 15.7
6052	 8.20

2809	 3.80
61039	 82.4

13056	 17.6
67455	 91.0

6640 	 9.00
29 474	 39.8

44 621	 60.2
18821	 25.4
17203	 23.2
15065	 20.3
12644	 17.1

10362	 14.0
8940	 69.0
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Table 2. Adjusted determinants of complementary feeding indicators of children aged 6 to 23 months in India (2015 – 
2016)

Characteristics TIC (6-8 months)
AOR (95%CI)

MDD
AOR (95%CI)

MMF
AOR (95%CI)

MAD
AOR (95%CI)

Child age
6-8
9-11
12-17
18-23
Currently breastfeeding
No
Yes
Stunting
Not stunted
Stunted
Birth weight
<2500
>2500
Diarrhoea
No
Yes
Mother age
15–19
20–34
35–49
Mother’s BMI (kg/m2)
Overweight/obese
Too thin <18.50
Normal =18.5-24.99

----
-----
1.00
0.99 	 (0.79-1.24)

1.00
1.26 	 (0.95-1.66)

-----
-----

1.00
1.24 	 (0.89-1.73)

0.97	 (0.73-1.29)
1.00

1.24	 (0.91-1.70)
1.20	 (0.93-1.56)
1.21	 (0.81-1.80)

1.00
1.00 	 (0.77-1.30)
1.91***	 (1.19-3.06)

1.00
2.20***	 (1.33-3.62)
5.31***	 (3.43-8.21)
7.21***	 (4.65, 11.17)

1.00
0.67***	 (0.52-0.87)

1.00
0.85 	 (0.68-1.06)

1.00
1.09 	 (0.79-1.50)

1.00
1.29 	 (0.99-1.69)

1.00
0.83 	 (0.50-1.38)
0.88 	 (0.46-1.71)

1.00
1.30 	 (0.89-1.90)
1.23 	 (0.88-1.72)

1.00
0.67***	 (0.49-0.90)
1.19 	 (0.93-1.52)
1.19 	 (0.92-1.53)

1.00
3.90***	 (3.07-4.97)

1.00
1.00 	 (0.84-1.20)

1.00
0.68***	 (0.52-0.89)

1.00
0.78 	 (0.63-0.96)

1.00
0.78 	 (0.52-1.14)
1.00 	 (0.58-1.71)

1.00
1.10 	 (0.80-1.51)
1.06 	 (0.80-1.41)

1.00
1.02 	 (0.77-1.35)
2.21***	 (1.76-2.77)
2.62***	 (2.09-3.28)

1.00
1.21**	 (1.02-1.43)

1.00
1.10 	 (0.96-1.26)

1.00
0.80**	 (0.66-0.98)

1.00
0.90 	 (0.75-1.08)

1.00
1.06 	 (0.74-1.51)
1.37 	 (0.90-2.09)

1.00
0.91 	 (0.73-1.14)
0.99 	 (0.82-1.20)

Characteristics n      percentage Characteristics n      percentage

Parental characteristics
Mother’s age (74,095)
15–19 years
20–34 years
35–49 years
Mother’s education (74,095)
No education
Primary
Secondary
Higher
Mother’s literacy (73,591)
Cannot read
Can read
Working status (13,110)
Not working
Working
Mother’s BMI (74,095)
Too thin <18.5
Normal =18.5-24.99
Overweight/obese>25.0
Father’s education (13,057)
No education
Primary
Secondary
Higher

3145	 4.20
65861	 88.9
5089	 6.90

21000	 28.3
10355	 14.0
34905	 47.1
7835	 10.6

28575	 38.8
45016	 61.2

11192	 85.4
1918	 14.6

19876	 26.8
44826	 60.5
9393	 12.7

2217	 17.0
1775	 13.6
7245	 55.5
1820	 13.9

Community level characteristics
Place of delivery (74,095)
Home
Health facility
Antenatal visits (74,095)
None
1-3
4+
Residence (74,095)
Urban
Rural
Region (72,063)
North
East
West
South
Central
North-East

4024	 31.0
15437	 20.8

58658	 79.2
14939	 20.2
25212	 34.0

33944	 45.8
17579	 23.7

56516	 76.3
20537	 28.5
15781	 21.9
9745	 13.5
6197	 8.60
9284	 12.9
10519	 14.2

Due to no response or missing values, the total for each variable is different and is stated within brackets next to the 
variable.
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Mother’s education
No education
Primary
Secondary
Higher
Parent’s religion
Hindu
Muslim
Christian
Others
Mothers working status
Not working
Working
Reads newspaper
No/< once a week Once 
a week/every day
Listens to radio
No/< once a week
Once a week/every day
Watches television
No/less than once a
once a week/every d
Household Wealth Index
Poorest
Poorer
Middle
Richer
Richest
Decision making
Mother involved
Mother not involved
Place of delivery
Home
Health centre
Antenatal
No
1-3
4+
Type of residence
Urban
Rural
Geographical region
North
East
West
South
Central
North-East

1.21 	 (0.72-2.02)
1.00
1.50***	 (1.13-1.98)
1.00

1.04 	 (0.79-1.37)
1.00
1.15 	 (0.83-1.59)
1.00

1.10 	 (0.87-1.40)
1.00

1.45**	 (1.09-1.94)
1.40* 	 (1.00-1.98)

1.29 	 (0.87-1.91)
1.09 	 (0.70-1.68)

1.00
0.87 	 (0.71-1.06)

1.00
1.45** 	 (1.09-1.94)
1.40*  	 (1.00-1.98)
1.29   	 (0.87-1.91)
1.09   	 (0.70-1.68)

1.00
0.87  	 (0.71-1.06)

1.00
0.91 	 (0.70-1.18)

1.00
0.99 	 (0.74-1.32)
1.51***	 (1.12-2.03)

1.00
0.74** 	 (0.58-0.95)

1.00
0.99 	 (0.75-1.29)
0.72**	 (0.53-0.96)
1.46**	 (1.02-2.10)
0.79 	 (0.57-1.11)
1.39* 	 (0.95-2.03)

1.00
0.68**	 (0.46-0.99)
0.82 	 (0.61-1.09)
0.81 	 (0.52, 1.24)

1.00
1.26 	 (0.95-1.66)
1.73** 	 (1.08-2.75)
0.86 	 (0.46-1.62)

1.00
1.14 	 (0.86-1.51)

1.00
0.96 	 (0.70-1.31)

1.00
1.28 	 (0.92-1.78)

1.00
1.36** 	 (1.24-1.48)

1.00
1.10	 (0.80-1.50)
1.33 	 (0.91, 1.93)
1.34 	 (0.87-2.04)
1.36 	 (0.84-2.22)

1.00
0.79** 	 (0.63, 0.99)

1.00
1.23 	 (0.93-1.64)

1.00
0.85 	 (0.63-1.14)
1.41** 	 (1.05-1.90)

1.00
1.38 	 (1.01-1.88)

1.00
1.26 	 (0.95-1.67)
0.50***	 (0.31, 0.80)
3.31***	 (2.31-4.73)
1.20 	 (0.78-1.87)
2.20***	 (1.45-3.35)

1.00
1.18 	 (0.89-1.57)
1.08 	 (0.85-1.36)
1.00 	 (0.70-1.45)

1.00
1.00 	 (0.74-1.26)
1.14 	 (0.74-1.74)
0.85 	 (0.50-1.45)

1.00
0.92 	 (0.73-1.15)

1.00
1.11 	 (0.85-1.45)

1.00
0.80 	 (0.60-1.07)

1.00
0.99 	 (0.80-1.23)

1.00
1.02 	 (0.80-1.30)
1.09 	 (0.80-1.47)
1.15 	 (0.81-1.62)
1.39 	 (0.93-2.09)

-----

-----

1.00
1.47***	 (1.16-1.86)
1.80***	 (1.41-2.31)

1.00
1.87 	 (0.67-1.14)

1.00
0.82* 	 (0.65-1.02)
0.67** 	 (0.49-0.92)
0.96 	 (0.69-1.33)
1.17 	 (0.84-1.64)
0.86 	 (0.60-1.27)

1.00
0.94 	 (0.73-1.19)
1.22** 	 (1.01-1.47)
1.21 	 (0.92-1.59)

1.00
1.38***	 (1.16-1.64)
1.54***	 (1.19-2.01)
1.17 	 (0.84-1.63)

1.00
0.76***	 (0.64-0.90)

1.00
1.10 	 (0.92-1.31)

1.00
0.68***	 (0.56-0.83)

1.00
1.07 	 (0.90-1.27)

1.00
1.24* 	 (1.00-1.54)
1.26* 	 (0.99-1.61)
1.24 	 (0.94-1.63)
1.35* 	 (0.99-1.84)

1.00
1.18** 	 (1.02-1.37)

1.00
1.26** 	 (1.05-1.52)

1.00
1.11 	 (0.90-1.38)
1.94***	 (1.58-2.38)

1.00
0.83** 	 (0.70-0.98)

1.00
1.23** 	 (1.01-1.51)
0.46***	 (0.35-0.61)
2.17***	 (1.76-2.67)
1.06 	 (0.83-1.35)
1.32** 	 (1.03-1.68)

***P < 0.01, **P < 0.05, *P < 0.1.
TIC, timely introduction to complementary foods; MDD, minimum dietary diversity; MMF, minimum meal frequency; 
MAD, minimum acceptable diet; AOR, adjusted odd ratios.

Determinants of timely introduction to 
complementary foods

The independent determinants of timely 
complementary feeding practice among children are 
shown in Table 2. Mothers dwelling in rural areas were 
less likely (AOR = 0.74, 95% CI: 0.58-0.95, p<0.05) 

to introduce complementary foods at the appropriate 
age, compared with mothers living in urban areas.

Working mothers were 50% more likely (AOR = 
1.50, 95% CI: 1.19-3.06, p<0.01) to introduce solid 
food on time than mothers who were not working, and 
those in the poorer quintile (AOR =1.45, 95% CI: 1.09-
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1.94, p<0.05) were less likely to delay complementary 
feeding, more than mothers in poorest quintile. Mothers 
who attended four or more antenatal check-ups were 
more likely to introduce complementary feeding at 
the appropriate age (AOR = 1.51, 95% CI: 1.12-2.03, 
p<0.01), compared with those who did not attend any 
antenatal clinics. Mothers who are Christians (AOR 
=1.91, 95% CI: 1.19-3.06, p<0.01) were significantly 
more likely to introduce complementary feeding at the 
appropriate age than Hindu mothers.

Determinants of minimum dietary diversity
Mothers from Western India (AOR = 0.50, 95% CI: 

0.31-0.80, p<0.01) were at increased risk of suboptimal 
dietary diversity, compared with Northern mothers. 
However, mothers in the Southern (AOR = 3.31, 95% 
CI: 2.31-4.73, p<0.01) and North-Eastern regions (AOR 
= 2.20, 95% CI: 1.45-3.35, p<0.01) are 3.31 and 2.20 
times more likely to offer varied diets than those from 
the North. Higher rates of achieving minimum dietary 
diversity were observed among children of mothers 
who watched television at least once a week or almost 
every day (AOR = 1.36, 95% CI: 1.24-1.48, p<0.05) 
and also among those who had four or more antenatal 
clinic visits (AOR =1.41, 95% CI: 1.05-1.90, p<0.05), 
compared to those with no visits. Children aged 9-11, 
12-17 and 18-23 months were more likely to receive 
a varied diet compared with children aged 6-8 months 
old, (AOR = 2.20, 95% CI: 1.33-3.62, p<0.01), (AOR 
= 5.31, 95% CI: 3.43-8.21, p<0.01) and (AOR = 7.21, 
95% CI: 4.65-11.17, p<0.01) respectively. Breastfed 
children were less likely to receive a varied diet when 
compared with those not breastfed (AOR = 0.67, 95% 
CI: 0.52-0.87, p< 0.01). Compared with uneducated 
mothers, those who had only primary education were 
less likely (AOR = 0.68, 95% CI: 0.46-0.99, p<0.05) 
to offer their children the minimum dietary diversity. 
Also, children of mothers not involved in decision 
making about household purchases (AOR = 0.79, 
95% CI: 0.63-0.99, p<0.05) were at increased risk of 
inadequate dietary diversity. However, mothers who 
are Christians (AOR =1.73, 95% CI: 1.08-2.75, p<0.05) 
have significantly higher rates of offering a varied diet 
than Hindu mothers.

Determinants of minimum meal frequency
Mothers with children aged 9-11 were significantly 

at greater risk (AOR = 0.67, 95% CI: 0.49-0.90, 
p<0.01) of not meeting the minimum meal frequency, 
compared to those with children in the youngest age 
bracket (6 to 8 months). Those still breastfeeding 
are 3.90 times more likely to achieve adequate meal 
frequency (AOR = 3.90, 95% CI: 3.07-4.97, p<0.01) 
compared to children not presently breastfed. Also, 
mothers that had four or more antenatal clinic visits 
(AOR = 1.80, 95% CI: 1.41-2.31, p< 0.01) and those 

who had between one and three visits (AOR = 1.47, 
95% CI: 1.16-1.86, p<0.01) were more likely to achieve 
minimum meal frequency, compared to those without 
antenatal visits. Children with normal birth weights 
(AOR =0.68, 95% CI: 0.52-0.89, p<0.01) and those 
living in Western region of India (AOR = 0.67, 95% CI: 
0.49-0.92, p<0.05) as opposed to those in the Northern 
region, were more likely at risk of suboptimal meal 
frequency.

	
Determinants of minimum acceptable diet

Children in the 12-17 (AOR = 2.21, 95% CI: 1.76-
2.77, p<0.01) and 18-23 (AOR = 2.62, 95% CI: 2.09-
3.28, p < 0.01) months age brackets were at 2.21 and 
2.62 times higher odds to meet minimum acceptable 
diets, as opposed to those in the youngest age group 
(6 to 8 months). Compared with uneducated mothers, 
those with secondary education were 1.22 times more 
likely to offer the minimum acceptable diet (AOR = 
1.22, 95% CI: 1.01-1.47, p<0.05). Mothers who were 
Christians (AOR =1.54, 95% CI: 1.19-2.01, p<0.01) 
and Muslims (AOR = 1.38, 95% CI: 1.16-1.64, p<0.01) 
have significantly higher rates of feeding children 
the minimum acceptable diet than Hindu mothers. 
As compared with mothers living in the Northern 
region of India, the Southern (AOR = 2.17, 95% CI: 
1.76-2.67, p<0.01), North-Eastern (AOR = 1.32, 95% 
CI: 1.03-1.68, p<0.05) and Eastern (AOR = 1.23, 95% 
CI: 1.01-1.51, p<0.05) regions of India had higher rates 
of meeting the recommended minimum, whereas the 
Western (AOR = 0.46, 95% CI: 0.35-0.61, p<0.01) 
region of India were less likely to meet this minimum. 
Having a  child with normal weight at birth (AOR 
=0.80, 95% CI: 0.66-0.98, p<0.05), working (AOR = 
0.76, 95% CI:0.64-0.90, p<0.01) and living in rural 
areas (AOR = 0.83, 95% CI: 0.70-0.98, p< .05) were 
significant risk factors for suboptimal diet. Mothers 
currently breastfeeding their children (AOR = 1.21, 
95% CI: 1.02-1.43, p<0.05), not involved in decision 
making about household purchases (AOR = 1.18, 95% 
CI: 1.02-1.37, p<0.05), those that delivered child in 
health centre rather than at home (AOR = 1.26, 95% 
CI: 1.05-1.52, p<0.05) and those who met the minimum 
four or more antenatal visits compared with those who 
had none (AOR = 1.94, 95% CI: 1.58-2.38, p<0.01) had 
higher odds of achieving minimum acceptable diets.

DISCUSSION

Findings from this study have demonstrated 
that almost half of children in the 6 to 8-month age 
bracket had been introduced to solid and semi-
solid foods. About two-fifths of the children met 
minimum meal frequency while one-fifths of them 
had minimum dietary diversity and one out of ten of 
the children satisfied the minimum acceptable diet 
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requirement. Apart from being alarmingly low, these 
rates indicate a decline in trend for the proportion of 
infants and young children that received adequate 
complementary feeding in India. Specifically, the rate 
of achieving timely introduction to complementary 
foods was reduced from 54.6% in 2006 to 45.1% in 
2016; minimum meal frequency satisfaction rate 
reduced from 41.5% in 2006 to 36% in 2016; minimum 
acceptable diet satisfaction rate reduced only slightly 
from 9.2% in 2006 to 9.1% in 2016. Only the minimum 
dietary diversity indicator had improved satisfaction 
rate, increasing from 15.2% to 21%, over the ten-year 
period between the two national surveys [13, 22].

The poor rates of meeting minimum recommended 
complementary feeding practice indicators were 
reflected in the physical condition of children in 
India over the same period. For example, wasting 
increased slightly from 20% in 2006 to 21% in 2016. 
Also, it could have been expected that incidences of 
underweight would have reduced drastically over 
the ten-year period, given the huge efforts made by 
the Indian government to promote optimal feeding 
practices [7, 19]. Rather, the condition reduced only by 
7% over the ten-year period [13, 22].

Results from the multivariate analyses show 
(among the child-related factors) that child age was 
significantly associated with minimum dietary 
diversity (MDD), minimum meal frequency (MMF) 
and minimum acceptable diet (MAD), with infants 
in the youngest age group at highest risk of poor 
complementary feeding. The negative impact of 
a child being in the youngest age bracket on maternal 
complementary feeding practices was also reported 
by [4, 14]. Inadequate complementary feeding in 
the youngest age group may be because mothers of 
these infants consider them too young to receive the 
minimum recommended complementary feeding. 
Breastfeeding status was also associated with feeding 
practices. Breastfed children are less likely to receive 
a varied diet when compared to non-breastfed children. 
However, the reverse is the case for achieving MAD 
and MMF, with non-breastfed children less likely to 
receive the minimum recommendations.

Consistent with previous studies, results from this 
study show that maternal factors are significantly 
associated with complementary feeding indicators 
[10, 17]. Mothers with secondary education have 
a higher odd of meeting the minimum acceptable diet, 
compared to mothers with no education. Similar to 
results from the secondary analyses of the 2006 IDHS 
of India, [22] mothers who were Christians in the 
present study were more likely to introduce their child 
to complementary foods at the right age, achieving 
MDD, and achieving MAD, respectively, compared 
with those who were Hindus. Muslim mothers were 
also more likely to meet MAD than those of the Hindu 

religion. Working mothers are at risk of not meeting the 
minimum acceptable diet for their children. A study 
in Lebanon by Batal et al. [1] also found that women 
in employment were almost twice as likely than those 
who were unemployed, to introduce semi solid or solid 
foods before their infants reached four months of age 
[1 ]. Timely introduction by working mothers may be 
because of the need to leave the children in the care of 
other persons while they are away at work.

Watching television at least once a  week or 
almost every day was significantly related to higher 
odds of meeting the minimum dietary diversity. 
The association between watching television and 
achieving a varied diet could be attributed to a better 
standard of living and the increased awareness among 
mothers who had access to a  television set. This is 
corroborated by findings from a study by Paul et al. 
[23] which showed that a  significant proportion of 
mothers received advice on complementary feeding 
from watching television.

Household wealth index was not significantly 
associated with complementary feeding indicators, 
except the timely introduction to complementary 
feeding. Those in the poorer households were found 
to be at higher risk of delaying complementary 
feeding than those in the poorest households. This 
result suggests that, apart from food insecurity, 
cultural barriers may contribute to late introduction to 
complementary food in India. Mothers not involved in 
decision making about household purchases were less 
likely to meet minimum dietary diversity, but more 
likely to meet minimum acceptable diets. A previous 
study found that mother’s increased decision-making 
autonomy generally had a  positive impact on their 
feeding practices [27].

Several studies had provided indication that 
maternal access to healthcare services would augment 
desirable feeding practices [9, 18, 25]. This was 
confirmed by results from this study, which shows 
that meeting the recommended minimum of four or 
more antenatal visits, compared with no antenatal, is 
predictive of timely introduction to complementary 
foods, achieving minimum dietary diversity, meal 
frequency and acceptable diets. Likewise, mothers 
who gave birth to their children in health facilities 
rather than at home were more likely to achieve 
minimum acceptable diets. There is considerable 
evidence that receiving nutrition counselling on 
infant and young child feeding (IYCF) practices 
from trained health workers can effectively improve 
complementary feeding practices, and consequently 
the child’s nutritional status [11, 26, 28, 32].

Furthermore, we found that mothers living in 
rural areas were 74 % and 83% less likely than those 
living in urban areas to achieve timely introduction 
to complementary foods and minimum acceptable 
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diets, respectively. Mothers from the Southern, 
North-Eastern and Eastern regions had higher rates 
of achieving the minimum recommended practices 
compared to mothers living in the Northern region of 
India, whereas mothers living in the Western region 
are at a  higher risk of not meeting minimum meal 
frequency and minimum acceptable diets. These 
findings are consistent with those from the secondary 
analysis of the 2006 IDHS in India [22] indicating 
that the disparity between regions in India concerning 
complementary feeding practices has not changed 
over the last decade. Finally, mother’s age and BMI, 
stunting, and occurrence of diarrhoea in the last 
two weeks’ prior interviews, were not found to be 
significantly associated with complementary feeding 
practices in the multivariate analyses of India IDHS.

Data from DHS are considered one of the most 
reliable on mother and child’s health in developing 
countries [8]. However, being a cross sectional survey, 
causal relationships between variables of interest 
cannot be assessed. Also, because the data were self-
reported, there is the possibility of social desirability 
bias and recall bias. Mothers’ 24-hour recall of the 
types of food and number of times given may not 
correctly reflect their actual feeding practices. The 
possibility of residual confounding factors can also 
not be ruled out. Despite these limitations, a  major 
strength of this study is the fact that it used a  large, 
nationally representative sample, thereby providing 
useful evidence for policy makers and researchers 
to develop appropriate interventions to improve 
complementary feeding practices in all of India. 
Additionally, this study used a more accurate estimate 
of minimum acceptable diets, as it included data for 
non-breastfed children in its statistical computations, 
unlike previous studies which did not take into account 
the non-breastfed children [17, 22].

CONCLUSIONS

The rate of compliance with optimal complementary 
feeding practices remains abysmally low in India. This 
study showed that multiple factors including child 
age, birth weight, maternal education, breastfeeding, 
antenatal care uptake, place of delivery, maternal 
involvement in decision-making, access to media, 
religion, employment, household wealth index, place 
of residence, and region are driving complementary 
feeding practices in India. Findings from this study 
will serve as vital information for health policymakers 
and health program implementers for developing and 
deploying interventions and health policies to optimize 
complementary feeding practices in India.
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