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Abstract

Improving infant and young child feeding practices will help South Asian countries achieve the Millennium
Development Goal of reducing child mortality. This paper aims to compare key indicators of complementary
feeding and their determinants in children aged 6–23 months across five South Asian countries – Bangladesh,
India, Nepal, Pakistan and Sri Lanka. The latest Demographic and Health Survey and National Family Health
Survey India data were used. The analyses were confined to last-born children aged 6–23 months – 1728 in
Bangladesh, 15 028 in India, 1428 in Nepal, 2106 in Sri Lanka and 443 infants aged 6–8 months in Pakistan.
Introduction of solid, semi-solid or soft foods, minimum dietary diversity, minimum meal frequency and
minimum acceptable diet, and their significant determinants were compared across the countries. Minimum
dietary diversity among children aged 6–23 months ranged from 15% in India to 71% in Sri Lanka, with Nepal
(34%) and Bangladesh (42%) in between. Minimum acceptable diet among breastfed children was 9% in India,
32% in Nepal, 40% in Bangladesh and 68% in Sri Lanka. The most consistent determinants of inappropriate
complementary feeding practices across all countries were the lack of maternal education and lower household
wealth. Limited exposure to media, inadequate antenatal care and lack of post-natal contacts by health workers
were among predictors of inappropriate feeding. Overall, complementary feeding practices among children aged
6–23 months need improvement in all South Asian countries. More intensive interventions are necessary
targeting the groups with sup-optimal practices, while programmes that cover entire populations are being
continued.
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Introduction

Globally, child undernutrition is the underlying cause
of 3.5 million deaths, 35% of the disease burden in

children under 5 years of age and 11% of total global
disability-adjusted life years (Black et al. 2008). South
Asia has the highest burden of infant and child
malnutrition and mortality in the world (Black et al.
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2008). Sub-optimum complementary feeding prac-
tices including inadequate feeding frequency, low
energy density and insufficient micronutrients are
associated with undernutrition in young children
(Brown et al. 1998). Therefore, improving infant and
young child feeding (IYCF) practices will be of great
importance in helping countries in South Asia achieve
their Millennium Development Goal of reducing
child mortality by two-thirds between 1990 and 2015
(United Nations 2005).

From 6 months onwards, when breast milk or
formula milk alone is no longer sufficient to meet all
nutritional requirements, infants need complemen-
tary feeding during which they make a gradual tran-
sition from breastfeeding/milk feeding to eating
family foods. The incidence of malnutrition rises
sharply during the period from 6 to 23 months of
age in most countries, and the deficits acquired at this
age are difficult to compensate for later in childhood.
Despite the numerous benefits of appropriate com-
plementary feeding practices during early childhood,
it has been previously shown that timely complemen-
tary feeding rates in South Asian countries were
grossly inadequate (Dibley et al. 2010).

During the past decade, there has been consider-
able improvement in breastfeeding practices in many
countries; however, similar progress has not been
made in the area of complementary feeding. While
research and development have contributed to an
expanding evidence base for recommendations on
appropriate feeding and effective interventions for
children after 6 months of age, the translation of this
new knowledge into action has lagged behind (WHO
2002).

It is important to recognise the factors that are
common to South Asia, as the member countries

share many common socio-economic and cultural
attributes. Identification of the modifiable factors,
which are consistent across several countries, would
be essential for building effective nutritional inter-
ventions by targeting individuals, families and com-
munities at risk for suboptimal feeding behaviours.
Despite these commonalities, some countries lag
behind in their ability to improve infant feeding prac-
tices, and consequently reduce child undernutrition,
and those countries could potentially learn from
others that have lower rates of undernutrition (Inter-
national Institute for Population Sciences 2007).
Across-country comparisons may thus be useful to
understand these unique characteristics of each
country and develop locally acceptable inter-
ventions to improve their infant feeding practices.
These comparisons may also be beneficial to regional
development assistance partner organisations for the
purpose of resource allocation and programme
evaluation (Dibley et al. 2010).

Previously, a comparison of key IYCF indicators
has been compiled in the Infant and Young Child
Feeding Update using the Demographic and Health
Survey (DHS) results by Mukuria et al. (2006);
however, the new complementary indicators were not
available when this report was prepared. Recently, the
World Health Organization (WHO) has compiled
country profiles using the new IYCF indicators, but
there was no comparison according to socio-
demographic or other characteristics (WHO et al.
2010a). The present paper aims to compare the key
indicators of complementary feeding in children aged
6–23 months among five South Asian countries –
Bangladesh, India, Nepal, Pakistan and Sri Lanka –
using the latest available DHS data. It also aims to
identify and discuss the socio-demographic and other

Key messages

• Complementary feeding practices among children aged 6–23 months were not satisfactory across the South
Asian countries, with the lowest rate in India and the highest in Sri Lanka.

• The most consistent determinants of inappropriate complementary feeding practices across all countries were
the low level of maternal education and household poverty.

• Limited exposure to media was also found to be a predictor for poor practices.
• Inadequate antenatal care, untrained assistance at delivery and lack of post-natal contacts by health workers

were among the health service factors that were associated with inappropriate feeding.
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factors associated with inappropriate complementary
feeding practices across these countries.

Methods

Data sources

The present analysis included the most recent DHS
data of Bangladesh 2007 (National Institute of Popu-
lation Research and Training et al. 2009), Nepal 2006
(Ministry of Health and Population 2006), Sri Lanka
2006–2007 (Department of Census and Statistics &
Ministry of Healthcare and Nutrition 2009), Pakistan
2006–2007 (National Institute of Population Studies
& Macro International Inc. 2008) and the third
National Family Health Survey (NFHS) of India
2005–2006 (International Institute for Population Sci-
ences 2007). Data on types of food and feeding fre-
quency were not available in the Pakistan DHS data
set; thus, the analysis was restricted to the introduc-
tion of complementary foods.

Survey designs

The details of survey methodology, sampling proce-
dures and the questionnaires are available in the
respective DHS and NFHS reports and are also
described in the individual country papers in this
supplement. All surveys have used a multi-stage
cluster sampling design and interviewed ever-married
women in the reproductive age group from the
selected households. The response rate of ever-
married women in the age group 15–49 years was
98.4% in Bangladesh, 94.5% in India, 98.4% in Nepal
and 97.5% in Sri Lanka. The corresponding rate in
women aged 12–49 years in Pakistan was 94.5%. The
present analysis was confined to last-born children
aged 6–23 months living with the respondent and
included 1728 children in Bangladesh, 15 028 in India,
1428 in Nepal and 2106 in Sri Lanka. The number of
infants aged 6–8 months in Pakistan was 443. All
surveys have followed similar data collection methods
using standard questionnaire; however, the number of
individual food items listed in the questionnaires
varied from country to country because of the
different country-specific foods available for young
children.

Data sets for Bangladesh, Nepal, India and Paki-
stan were available in the public domain, while special
permission was obtained from the relevant authority
for the data from Sri Lanka. The data used in these
analyses were de-identified; thus, no ethical clearance
for these secondary data analyses was required.

Complementary feeding indicators and
explanatory factors

Analyses for all the countries, except Pakistan, used
the new and updated IYCF indicators recommended
by the WHO (Daelmans et al. 2009; WHO et al.
2010a), which were based on mother’s recall of foods
given to her child in the 24 h before the survey. These
indicators were: the introduction of solid, semi-solid
or soft foods (the proportion of infants 6–8 months of
age who receive solid, semi-solid or soft foods); the
minimum dietary diversity [the proportion of children
6–23 months of age who receive foods from four or
more food groups of the seven food groups – (1)
grains, roots and tubers; (2) legumes and nuts; (3)
dairy products; (4) flesh foods; (5) eggs; (6) vitamin-
A-rich fruits and vegetables; and (7) other fruits and
vegetables]; the minimum meal frequency (the pro-
portion of children 6–23 months of age who receive
solid, semi-solid or soft foods the minimum number of
times or more) and the minimum acceptable diet for
the breastfed child (the proportion of breastfed
children 6–23 months of age who had at least the
minimum dietary diversity and the minimum meal
frequency during the previous day).The calculation of
minimal acceptable diet was not possible for non-
breastfed children, thus confined to breastfed children
only, because the minimum number of non-breast
milk feeds as in the definition was not available in the
DHS data. The consumption of iron-rich or iron-
fortified foods was also not estimated because the
required information especially about consumption of
iron-fortified foods was not collected in these surveys.

For the purpose of better interpretation of results,
the independent variables were grouped as character-
istics of the child, parents, household, health care ser-
vices and the community. The child characteristics
included sex, age, birth order and having common
childhood illnesses. Education of mother and father,
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age of mother and her working status were among the
variables related to parents. The household wealth
index and exposure to media were considered as key
household characteristics, whereas the nature of resi-
dence and geopolitical regions were considered as
community level variables. Some standard composite
indices, such as the household wealth index, were used
across all countries. Wealth index was constructed
using principal components analysis to determine the
weights for the index based on information collected
about household’s ownership of consumer goods,
dwelling characteristics, source of drinking water,
toilet facilities and other characteristics (Filmer &
Pritchett 1998). This index was divided into five cat-
egories (quintiles), and each household was assigned
to one of these categories. While for some attributes,
new composite indices were developed in selected
countries. For example, the exposure to media was
used as a composite index in Sri Lanka, and a mother
with adequate exposure was defined as a respondent
who reads newspapers at least once a week, or
watches television daily or listens to radio daily. But
for other countries, the individual elements regarding
exposure to media were analysed separately. Consis-
tency of explanatory variables and their categorisa-
tion were maintained as far as possible in order to
facilitate comparisons across countries.

Statistical analysis

A uniform analytical method was applied across all
data sets by a specially trained data analyst from each
country. Four complementary feeding indicator vari-
ables, namely, introduction of solid, semi-solid or soft
foods, minimum dietary diversity, minimum meal fre-
quency and minimum acceptable diet were examined
against a set of independent variables to determine
the prevalence and factors associated with inappro-
priate practices. Statistical analyses were performed
using Stata version 10.0 (Stata Corp., College Station,
TX, USA) with ‘svy’ commands to estimate preva-
lence and confidence intervals accounting for cluster
sampling design. Multiple logistic regression analyses
were used in stepwise backward models in order to
determine the factors significantly associated with
inappropriate feeding practices.We used a framework

of variables to guide our analyses and individually
examined each model as we eliminated non-
significant variables, and in some cases tested alterna-
tive variables that on theoretical grounds were similar
and reported these findings. The odds ratios (OR)
with 95% confidence intervals were calculated to
assess the adjusted risk of independent variables, and
those with P < 0.05 were retained in the final model.

The number of missing values were 210 in Bang-
ladesh, 3492 in India, 105 in Nepal, one in Pakistan
and 75 in Sri Lanka. Because the proportions with
missing values were relatively small, this may not
have a substantial impact on the final results. Details
of the statistical analyses have been reported in each
of the country-specific articles in this supplement.

Results

Complementary feeding indicators

The four complementary feeding indicators are tabu-
lated by country in Table 1, and also illustrated in
Figs 1–4.The rates of minimum dietary diversity, meal
frequency and acceptable diet were not available for
Pakistan. Introduction of solid, semi-solid or soft
foods among 6–8 months aged infants was low in
Pakistan (39%), average in India (55%) and higher in
Nepal (70%), Bangladesh (71%) and Sri Lanka
(84%). The minimum dietary diversity among chil-
dren aged 6–23 months ranged from a very low rate of
15% in India to 71% in Sri Lanka, while the rates in
Nepal (34%) and Bangladesh (42%) fell in between.
The minimum meal frequency rate was above 80% in
all countries except in India (42%). The rate of
minimum acceptable diet among breastfed children
was 9% in India, 32% in Nepal, 40% in Bangladesh
and 68% in Sri Lanka. The pattern of minimum
acceptable diet across countries was almost similar to
that of dietary diversity.

Determinants of inappropriate feeding practices

As shown in Table 2, within the 6–8 months age
window, rate of introducing solid, semi-solid or soft
foods significantly improved with increasing age in
Bangladesh, India and Nepal. Lower maternal educa-
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tion was significantly associated with delayed intro-
duction of complementary foods both in Bangladesh
and Nepal. Introduction of complementary food
within 6–8 months was significantly delayed in the
middle, poorer and poorest families compared with
the richest in India and Pakistan. Both in India and Sri
Lanka, fewer antenatal clinic visits were associated
with delay in the introduction of complementary
food. The regional differences in the introduction
rates were seen across all countries but were more
pronounced in India and Sri Lanka.

Table 3 reveals that the dietary diversity was poor
in lower age categories especially in the 6–11 months
group in most countries. Mothers with little or no
education were a significant predictor of poor dietary

diversity across all countries. Children of working
mothers were at a higher risk for inadequate dietary
diversity in Nepal, while in contrast they were at a
lower risk in Sri Lanka. Children from the lower
household wealth categories, especially the poorer
and poorest did not have adequate dietary diversity
compared with the richest in all four countries. Both
in India and Nepal, inadequate maternal exposure to
media, such as newspaper, radio or television, was
found to be a predictor of inadequate dietary diver-
sity.Among the health service factors, fewer antenatal
clinic visits or lack of post-natal check-ups were found
as significant determinants of poor dietary diversity.
As in other indicators, the regional differences within
country were observed in relation to dietary diversity.

Table 1. Across-country comparison of complementary feeding indicators in five South Asian countries, 2005–2007

Country Year Introduction of solid,
semi-solid or soft food
(6–8 months)

Minimum dietary
diversity
(6–23 months)

Minimum meal
frequency
(6–23 months)

Minimum acceptable
diet (6–23 months
breastfed)

Total children
6–23 months
(weighted)

% 95% CI % 95% CI % 95% CI % 95% CI

Bangladesh 2007 71.1 (64.5, 76.9) 41.9 (39.1, 44.8) 81.1 (78.6, 83.3) 39.6 (36.8, 42.4) 1 728
India 2005–2006 54.6 (52.0, 57.1) 15.2 (14.4, 16.1) 41.5 (40.2, 42.8) 9.2 (8.5, 9.9) 15 028
Nepal 2006 69.7 (62.4, 76.2) 34.2 (30.7, 37.8) 82.0 (78.9, 84.7) 31.8 (28.5, 35.4) 1 428
Sri Lanka 2006–2007 83.9 (78.8, 87.9) 71.1 (68.4, 73.7) 88.3 (86.5, 90.0) 67.9 (65.1, 70.5) 2 106
Pakistan 2006–2007 39.2 (33.8, 44.9) 443*

CI, confidence interval. *Number of children aged 6–8 months is given for Pakistan.

Fig. 1. Across-country comparison of
prevalence of introduction of solid, semi-solid
or soft food in infants aged 6–8 months in five
South Asian countries, 2005–2007. Error bars
in the columns represent 95% confidence
intervals.
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Table 4 describes the adjusted OR for the associa-
tion between risk factors and inadequate meal fre-
quency among children aged 6–23 months across the
four countries. The child’s age was significantly asso-
ciated with complementary feeding practices, and
children of lower age showed alarmingly inadequate
meal frequency in all four countries. Poor maternal
education was another common predictor for inad-
equate meal frequency. A contradictory association
was observed with respect to mother’s working status
between India and Nepal: ‘working mother’ was a
protective factor against inadequate meal frequency

in India, whereas it was a risk factor in Nepal. Unlike
other indicators, the household wealth index was not
strongly associated with inadequate meal frequency,
except for India. Inadequate exposure to media,
fewer antenatal clinic visits and geographical region
were the other common risk factors for not meeting
the required meal frequency.

The factors that were associated with failure to
receive the minimum acceptable diet in breastfed
children are summarised in Table 5.A higher percent-
age of children from younger age groups failed to
receive the minimum acceptable diet than older chil-

Fig. 2. Across-country comparison of
prevalence of minimum dietary diversity in
children aged 6–23 months in four South
Asian countries, 2005–2007. Error bars in the
columns represent 95% confidence intervals.

Fig. 3. Across-country comparison of
prevalence of minimum meal frequency in
children aged 6–23 months in four South
Asian countries, 2005–2007. Error bars in the
columns represent 95% confidence intervals.
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dren across all the countries. Poor maternal education
was a significant determinant that was consistently
found across all four countries. Children from the
families of middle, poorer or poorest wealth quintiles
had a greater risk in India, Nepal and Sri Lanka.
Limited exposure to media was found to be a risk in
India and Sri Lanka. Among the health service
factors, delivery at health facility and delivery assis-
tance by non-professionals in Bangladesh, fewer ante-
natal checks in India and less post-natal home visits
by a public health midwife in Sri Lanka were associ-
ated with poor acceptable diet. Significant regional
differences in this indicator were observed in each
country. Mothers living in the tea estate sector in Sri
Lanka reported significantly lower minimum accept-
able diet.

The analyses did not reveal any association
between sex of the child and feeding practices in any
of the five South Asian countries.

Discussion

The present series of articles used complementary
feeding indicators as the main outcome variable
because this has not been investigated in detail
before, and also with the strong belief that countries
can enhance complementary feeding by effectively
addressing the determinants of sub-standard prac-
tices. The comparisons of the complementary feeding
indicators between the four countries in South Asia

showed a consistent pattern ranging from the lowest
in India to the highest in Sri Lanka, while the rates in
Nepal and Bangladesh were falling in between, with
marginally higher rates in Bangladesh than Nepal.
The minimum meal frequency was satisfactory (above
80%) in Bangladesh, Nepal and Sri Lanka. However,
the minimum dietary diversity and minimum accept-
able diet were less than 50% in all except Sri Lanka.
The minimum dietary diversity in children 6–23
months varied from 15% in India to 71% in Sri
Lanka, whereas the minimum acceptable diet in
breastfed children varied from 9% in India to 68% in
Sri Lanka.

The pattern of minimum acceptable diet among
breastfed children was almost similar to that of
dietary diversity; however, the corresponding rates
were 2–6% lower than the diversity. The lowest rate
was in India indicating an alarming situation because
the large population and the extent of the problem
indicated that a very large child population did not
have a minimal acceptable diet. This analysis cannot
make comments about Pakistan except for the only
available indicator, the introduction of complemen-
tary food, which was low compared with all the other
four countries.

The high level of stunting in many countries in
South Asia indicates the extent to which complemen-
tary feeding practices are inadequate. For example, in
India, the rate of stunting (proportion of children
under 5 years of age with height-for-age less than

Fig. 4. Across-country comparison of
prevalence of minimum acceptable diet for
breastfed children aged 6–23 months in four
South Asian countries, 2005–2007. Error bars
in the columns represent 95% confidence
intervals.
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-2Z) was 48% and the complementary feeding prac-
tices were very poor, compared with Sri Lanka which
had relatively low rate of stunting (17%) and better
complementary feeding practices (International Insti-
tute for Population Sciences 2007; Department of
Census and Statistics & Ministry of Healthcare and
Nutrition 2009).

One of the reasons for Sri Lanka to have better
complementary feeding indicators is the higher level
of women’s education and literacy in the country,
despite inequalities in income or wealth. In Sri
Lanka, the female literacy rate was 90%, and almost
94% had some form of school education (Depart-
ment of Census and Statistics & Ministry of Health-
care and Nutrition 2009, Department of Census and
Statistics 2010). The well-organised state health ser-
vices have also contributed to this success. The health
staff is regularly trained on IYCF counselling, and
the messages are delivered during antenatal home
and clinic visits, child welfare clinics and post-natal
home visits by the public health midwives and other
health staff throughout the country.

According to the present analysis, the most consis-
tent determinant of inappropriate complementary
feeding practices across all countries was the lack of
maternal education. Children in households from the
lower quintiles of household wealth were found to
have a low dietary diversity and acceptable diet in
almost all countries. This study also revealed that the
limited exposure to media was an important determi-
nant for most indicators. Inadequate antenatal care,
untrained assistance at delivery and lack of post-natal
contacts by health workers were among the health
service factors that predict inappropriate feeding,
indicating the importance of continuum of care from
the antenatal period in promoting appropriate IYCF
practices.

There were only a few previous studies that exam-
ined factors associated with complementary feeding
practices in children. According to some studies,
dietary diversity has been influenced by socio-
economic factors (Bernal Rivas & Lorenzana Albert
2003; Ministry of Healthcare and Nutrition &
UNICEF 2008; Jayatissa & Hossain 2010). The
present study provides the strongest evidence for this
association and reveals that poor maternal education

and lower household wealth were significant factors
associated with inadequate dietary diversity, meal fre-
quency and acceptable diet across South Asia.

This comparison identified a set of consistent deter-
minants across the region despite different levels of
these indicators in each country. All the surveys have
been conducted within a limited time span; thus, the
influence of timing in for differences would be
minimal. The DHSs used a common survey method-
ology, standard procedures and a common question-
naire with only minor adaptations to country settings.
Further, the present analyses have used the standard
definitions with clear operational guidelines released
by the WHO (WHO et al. 2010b). There was high
degree of similarity in the survey procedures and
methods used across the country studies. In addition
to the policy makers and programme managers within
each country, this information would be useful for
regional level health and development assistance
partners and researchers to make regional level
policies and strategies within their programmes to
improve IYCF.

The main limitation was the cross-sectional nature
of the surveys and the 24-h recall data regarding
IYCF.The 24-h recall based on maternal recall has the
potential for respondent bias such as the tendency to
give socially desirable answers. Nutritional adequacy
of diet could not be assessed because of absence of
quantitative information on the amount of food fed.
However, the appropriate statistical adjustments for
survey design and modelling for confounding effects
add strength to the validity of the findings. Despite
few limitations, we found some common determi-
nants across the countries that could be epidemiologi-
cally plausible. For example, maternal illiteracy and
household poverty were common factors that can be
explainable and useful for policies and programmes.

Another important observation made through
this comparison was the close relationship between
minimum dietary diversity and minimum acceptable
diet. The rate of minimum acceptable diet was close
to that of dietary diversity in countries where the
minimum meal frequency was high, for example
above 80%. This relationship can be observed in the
country profiles in the WHO indicators for IYCF Part
III (WHO et al. 2010a). There is sufficient evidence
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that dietary diversity is an important predictor of
nutritional adequacy, especially micronutrient intake.
So, dietary diversity can be regarded as a simple and
useful indicator (Steyn et al. 2006; Kennedy et al. 2007;
Moursi et al. 2008). However, it has been found that
food group diversity indicators derived from qualita-
tive list-based questionnaire misreported some foods
compared with same indicators derived from quanti-
tative 24-h recall in the assessment of micronutrient
adequacy womens’ diets (Martin-Prevel et al. 2010).
Thus, it would be useful to further explore how each
individual food group contributes to nutritional
adequacy of a diet among young children.

Age of child was a significant determinant of
complementary feeding practices. Indicators of
complementary feeding were consistently inappropri-
ate in relation to those recommended for their age
in younger children compared with older children.
Therefore, health programmes should take measures
to support younger age groups probably through
antenatal and early post-natal contacts. There was no
single factor that predicts delay in introducing solid,
semi-solid or soft foods common to all countries.
However, the factors that were consistent in more
than one country were lower maternal education,
poor household wealth categories and inadequate
antenatal clinic visits.

What are the implications of this comparison for
policy, practice and research? The alarmingly low level
of adherence to the WHO recommended complemen-
tary feeding indicators across the region itself
demands attention at national and regional level
organisations to make a collective effort to combat the
problem of poor IYCF. This analysis should be
a baseline assessment to set goals, objectives and
targets in health programmes. Further, this would be
an eye-opener for one country to explore policies,
programmes and strategies of another which had
better indicators. More consistent determinants
should be used to target interventions – for example
children of uneducated women, average-to-poorest
income families may be targeted because such groups
are at a greater risk irrespective of their country.These
findings are relevant to researchers and should help
them to design and evaluate interventions and assess
their cost-effectiveness for improving IYCF practices

and reducing child undernutrition.For example,multi-
country trials that involve interventions such as
extended peer counselling and use of community
facilitators need to be tested on target groups or popu-
lations with inappropriate practices. Because Pakistan
DHS did not have details of foods given to infants, we
suggest that the subsequent household surveys in
Pakistan should include such data.

In conclusion, the complementary feeding practices
among children aged 6–23 months were not satisfac-
tory across the South Asian countries included in this
study. There were wide variations in the rates of
minimum dietary diversity and acceptable diet across
countries with the lowest rates in India and the
highest in Sri Lanka. The most consistent determi-
nants of inappropriate complementary feeding prac-
tices across all countries were the lack of maternal
education and the lower household wealth quintiles.
Limited exposure to media was also found as a pre-
dictor for most indicators. Inadequate antenatal care,
untrained assistance at delivery and lack of post-natal
contacts by health workers were among the health
service factors that predict inappropriate feeding.
More intensive counselling of mothers through peers,
community facilitators and health care providers
would be necessary targeting the groups with sup-
optimal practices, while continuing with programmes
that cover the entire population.
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