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Abstract Objectives To ensure proper nutrition and
optimal health outcomes, it is critical that infants are
exclusively breastfed (0—6 months) and then receive ade-
quate feeding from 6-23 months (breastfeeding and fre-
quent feedings of complementary foods). Despite policies
and guidelines on adequate feeding in Myanmar, past
research has found low rates of adequately fed infants
0-11 months and little is known about the adequacy of
feeding practices for children 12-23 months. The aim of
this study is to understand the feeding practices of children
aged 0-24 months in Myanmar and maternal characteris-
tics associated with adequate feeding practices. Methods
This study examines the rates of adequately fed infants and
young children (0-23 months) in hard-to-reach townships
in Myanmar from a cross-sectional, multistage cluster
survey. Survey data on nutritional practices were collected
from 489 mothers. Data were analyzed using multivariate
regressions. Results We found that 41.8 % of infants under
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6 months were exclusively breastfed, 63.2 % of those aged
6-11 months were adequately fed, and 10.3 % of
12-23 month-olds were adequately fed. In multivariate
regressions we found that antenatal care visits [1-4 visits,
AOR =659 (p<0.01) and >4 visits, AOR = 6.63
(p < 0.05)] was associated with exclusive breastfeeding for
under 6 month old infants. Having >4 antenatal care visits
[AOR = 9.97 (p < 0.05)] was associated with adequate
feeding for 6-11 months old infants. Conclusions Future
nutritional interventions and policies should focus on
improving messaging about adequate feeding practices,
especially for 12-23 months olds.

Keywords Burma - Child feeding - Breastfeeding -
Malnutrition - Guidelines

Significance

This study highlights the lack of adequate child feeding
practices, most especially for children 12-23 months, in
Myanmar.

Introduction

Under-nutrition continues to be of concern in many
developing countries given the strong relationship between
inadequate infant and young child feeding and poor health
outcomes of children. Poor childhood nutritional status is
associated with long-term cognitive and developmental
problems, which can impact a child’s future potential [1,
2]. Of the five sub-regions in Asia, Southeast Asia has the
second highest prevalence and total number of children
who are stunted (29.4 %, 15.6 million), wasted (9.4 %, 5.0
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million) and underweight (18.3 %, 9.7 million) [3].
Myanmar has the fourth highest prevalence of underweight
children (22.6 %) in the region [3]. The last national survey
of women and children in Myanmar indicated that nearly
one in four children under age five (22.6 %) are moderately
underweight and 5.6 % are classified as severely under-
weight [4].

The international recommendation for adequate child
nutrition is that children be breastfed exclusively for
6 months followed by continued breastfeeding along with
the introduction of complementary (semi-solid and solid)
food that is safe, appropriate and adequate for up to 2 years
of age and beyond [5]. Exclusive breastfeeding among
infants under 6 months along with adequate complemen-
tary feeding for children 6-23 months are the recom-
mended gold standards for achieving optimal nutrition
among children. When a child is 6 months of age, parents
are advised to slowly introduce semi-solid and then solid
foods, and other liquids such as water. However, there has
been varying levels of adherence to this recommendation,
particularly in Asia [3]. One recent study in South Asia
indicated that there are several elements within the wean-
ing period that can lead to inadequate feeding, including
when complementary food is introduced, how often the
child is fed relative to their age, the diversity of foods they
eat, and the manner in which the food is cooked [3].

Several studies have explored infant and young child
feeding but few have examined specifically the predictors,
behaviours, and feeding practices among children
12-23 months of age. Past studies have found that only
23.6 % of children in Myanmar are exclusively breastfed
up to the age of 6 months [4]. Analysis of large national
survey data from nine East and Southeast Asian countries,
including Myanmar, found that Myanmar had the lowest
rate of timely introduction of complementary foods (5 %)
but the highest rate of continued breastfeeding at 2 years of
age (67 %) [6]. Past studies, such as those cited above,
have not explored socio-demographic characteristics asso-
ciated with adequate feeding practices. This information is
important for future programs.

This study seeks to understand the feeding practices and
adherence to adequate feeding goals for children under
24 months of age in Myanmar and explore socio-demo-
graphic factors associated with adequate feeding practices.

Methods

A cross-sectional household survey using multistage clus-
ter sampling design was conducted to assess the use of
reproductive, maternal, and child health products (includ-
ing family planning, nutrition supplements, etc.) and ser-
vices by currently married women of reproductive age

among hard-to-reach townships in Myanmar. Hard-to-
reach townships were determined based on the indicators
of health needs, service coverage and poverty levels. In
these townships, the combined population contributed
approximately 7 % of Myanmar’s estimated population
[7]. Ten townships were selected from 42 hard-to-reach
townships using probability proportional to size (PPS)
method. A total of 1800 currently married women aged
18—49 were recruited for the survey, including 348 from
urban and 1452 from rural areas. To complete 1800
interviews, 2331 eligible women were approached of
which 513 were not available for interviews, 16 refused
and 2 women cancelled their participation. In selected
wards and villages, the interviewer went from household to
household to identify eligible participants using a screening
questionnaire. Screening included questions to assess if (1)
a respondent is a currently married women (2) aged
between 18—49 years (3) usual resident of the household.
Women who refused to participate or who were not able to
be reached after two household visits were not included in
the study. A total of 489 of the 1800 women from the
sample had at least one child under 2 year-old and were
included in this analysis. As this is a part of larger
household survey with 1800 participants, 1311 women
were not meeting the criteria of having a child under
2 years to answer the infant and young child feeding sec-
tion. These women were interviewed for other relevant
sections such as the utilization of reproductive health,
maternal and child health products and services in the
survey questionnaire.

Face-to-face interviews were conducted with a team of
trained interviewers from September—October, 2014. All
the interviews were conducted in the main Myanmar lan-
guage. A modified form of questionnaire used in Multiple
Indicator Cluster Survey Myanmar 2009-2010 was used
for the study. The questionnaire was also pretested prior to
the roll out of the full survey and revised for ease of
understanding and administration.

The three main outcomes explored were: exclusive
breastfeeding for 0-5 months old infants and adequate
feeding practice for 6-23 months old infants and young
children. The proportion of adequate feeding for different
age groups were calculated by using the formulas described
in Multiple Indicator Cluster Survey 2009-2010 Myanmar
(UNICEF) and Indicators for assessing infant and young
child feeding practices (WHO & UNICEF) [4, 5]. Ade-
quate feeding practices for 6-23 months was determined
based on 2 criteria: [1] infants must be currently breastfed;
and [2] infants must receive minimum frequency of solid,
semi-solid and soft complementary food within last 24-h.
Guidelines suggest that, at a minimum, infants 6—8 months
old be fed 2 or more times a day, infants 9—11 months old
be fed 3 or more times a day and infants 12-23 months old
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be fed 4 or more times a day. Questions such as “Is the
baby still breastfed? since this time yesterday, how many
times did the baby eat solid, semi-solid, or soft foods other
than liquids?” were used to assess the adequacy of feeding.

We included predictor variables related to women’s
demographics, socio-economic characteristics, household
characteristics, and maternal health service utilization. The
residential area was defined as urban or rural. The median
age of mothers was 30; therefore, a binary variable of
under 30 years and above 30 years was created. Education
was broken into three categories: illiterate/no schooling;
primary or middle schooling; high school or higher edu-
cation. Occupational status was coded as: housewife;
skilled, unskilled and other family businesses; and white-
collar professionals. Professionals, management staff,
officers and clerical related workers were coded as white-
collar professionals while skilled workers, those working in
farm, fishery, forest related works, shop owners, small
business owners were coded as skilled, unskilled and other
family businesses. A binary variable of the number of
children under 5 in the household was also created (1 vs.
2—4 children). Wealth quintiles were created using princi-
pal component analysis method which included a number
of questions about house materials, access to electricity,
etc. [8]. Health care utilization was measured using a
variable about use of antenatal care (ANC): none; 1-4
visits; and more than 4 visits. A binary variable of whether
the woman delivered the child with a skilled or unskilled
health provider was also included. Binary variables were
also created for the child’s age in each sub-group (under
6 months, 6-11 months and 12-23 months). For the
0-5 months group, the younger group refers to those
0-3 months and older group those 4-5 month; for the
6—11 month old group, the younger group was those
6—8 months and the older 9-11; and for the 12-23 months
old group, the younger group was 12-17 and the older
18-23 months.

Bivariate analyses were conducted in order to assess the
associations between the outcomes of interest and predic-
tors. Next, we conducted multiple logistic regressions.
Sampling weights were incorporated in the analyses to
account for multistage cluster design. Stratified analyses
were conducted in order to assess differences across age
groups. All statistical analyses were performed using the
Stata Statistical Software, version 11.0 [9].

The study was reviewed and approved by the Population
Services International Research Ethics Board. Verbal
informed consent was obtained from participants before
taking part in the study.
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Results
Proportion of Adequate Feeding

Adequate feeding indicators are age-specific for infants and
young children. In this study, 41.8 % of infants under
6 months were exclusively breastfed (Table 1). For infants
6—11 months, 96.5 % were breastfed and 65.5 % received
the required number of complementary feedings (solid
foods at least 2 times a day for children 6—8 months and at
least 3 times a day for those 9—-11 months). This resulted in
a total of 63.2 % of infants 611 months in the study
meeting the adequate feeding threshold. In the study,
71.5 % of children 12-23 months were breastfed but only
14.1 % received the required number of complementary
feedings (solids food at least 4 times a day). This resulted
in a reduction in the percentage of children who were
adequately fed (10.3 %) compared with the other age
groups in the study.

Demographic Characteristics

Table 2 stratifies demographic characteristics by children’s
age group and feeding practices. Across all child age
groups, more women in the sample lived in rural compared
to urban areas. There are more young mothers (<30 years)
across all child age groups. The majority of women in all
groups had primary or middle education, ranging from 54.5
to 60.6 %, followed by illiterate/no formal education and
then high school or higher education. More of the women
with older children (12-23 months) had only 1 child in
total, compared to women with children under 12 months.
Women had, on average, 1.5 children under the age of 5.
Most women delivered with an unskilled provider in all
groups, and more women in all child age groups had
children at the lower distribution of each child age group.
There were no significant differences between the adequate
and non-adequate feeding groups in any of the above
categories.

The majority of women were housewives, ranging from
51.1-61.9 %, and in the 12-23 month old age group, a
greater proportion of the group adequately feeding was
housewives. In the 12-23 month old group, there were
significant differences in terms of wealth status between
the adequate and non-adequate feeders. In all child age
groups, the mean number of ANC visits was about 3.5 and
women who were exclusively breastfeeding versus not and
women adequately feeding their 12-23 months old versus
not had more ANC visits.
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Table 1 Percentage of infants and young children who met the age-specific threshold for adequate feeding

Age Breast feeding threshold met (%) Complementary feeding threshold met (%) Total adequate feeding threshold met (%)*
Under 6 months 41.8 n/a 41.8

6-11 months 96.5 65.5 63.2

12-23 months 71.5 14.1 10.3

* Calculated by tallying the percent of women who satisfy both the breastfeeding and complementary feeding thresholds

Multivariable Models: Associations Between
Demographic Characteristics and Adequate
Feeding, by Children’s Age Group

In multivariable regressions, rural women with infants
under 6 months of age were 2.42 (95 % CI 0.79-7.42,
p < 0.1) times more likely to practice exclusive breast-
feeding, compared to urban women (Table 3). Women who
worked in skilled, unskilled and other family businesses
had 0.33 (0.10-1.10, p <0.1) the odds of exclusive
breastfeeding compared to housewives. Women who
reported receiving antenatal care 1-4 times during preg-
nancy and women who reported receiving antenatal care
more than 4 times had 6.59 (1.72-25.25, p < 0.01) and
6.63 (1.48-29.60, p < 0.05) the odds of exclusive breast-
feeding, respectively, compared to women with no ANC.
None of the other variables explored were significantly
associated with exclusive breastfeeding.

Women with infants 6-11 months of age who were over
30 years-old were 3.78 (1.33-10.78, p < 0.05) times more
likely to be practicing adequate feeding, compared to
women under 30. Women who worked in skilled, unskilled
or other family businesses had 2.59 (0.95-7.05, p < 0.1)
the odds of practicing adequate feeding, compared to
housewives. Women who received antenatal care more
than 4 times were 9.97 (1.26-79.08, p < 0.01) more likely
to be practicing adequate feeding, compared to women
with no ANC. Having delivered with a skilled provider,
compared to an unskilled provider, was associated with
decreased odds of practicing adequate feeding (OR 0.18,
95 % CI 0.06-0.42, p < 0.01). None of the other variables
explored were significantly associated with adequate
feeding practices among women with 6—11 month old
infants.

Women with children 12-23 months of age who were
over 30 years old had increased odds of practicing ade-
quate feeding, with an odds ratio of 3.56 (1.25-10.15,
p < 0.05), compared to women under 30. Women with
primary or middle school education and women with a high
school or higher education had increased odds of practicing
adequate feeding, by 3.25 (1.31-8.04, p < 0.05) and 7.06
(1.71-29.14, p < 0.05) respectively, compared to women
with no education. None of the other variables explored

were significantly associated with adequate feeding prac-
tices among women with infants 12-23 months of age.

Discussion

Our study found that children 12-23 months of age are
faring much worse than children under 6 months and
6-11 months in terms of adequate feeding practices in
Myanmar. Results find that there was a dramatic decline in
adequate feeding practices for children in the 12-23 month
age group. Nine in 10 of these children were being inad-
equately fed largely due to a large drop in the frequency of
complementary feedings per day. Children in this age
group should receive at least four feedings with comple-
mentary food in addition to breast milk, however, only
14 % of these children were. Very few studies, including
the national MICS survey, have analyzed the frequency of
complementary feeding among children 12-23 months in
Myanmar. This age period is particularly critical in the
overall health and development of the child. One study in
Tanzania indicated that infants are particularly vulnerable
to under-nutrition during the transition from breast milk (as
the only source of nourishment) to solid foods [10]. If the
transition away from breast milk is not complemented with
sufficient and highly nutritious complementary foods, this
can negatively affect the short and long term health and
developmental outcomes of children.

A large proportion of infants less than 6 months were
not meeting the gold standard of being exclusively
breastfed; however, rates of exclusive breastfeeding in this
study (41.8 %) were higher than what has been reported in
the national MICS survey (2009-2010) (23.6 %) [4]. At the
start of the recommended weaning age (6 months) and
before their first birthday, a very large proportion of the
children in this study were still being breastfed but a more
moderate proportion was receiving the recommended
number of complementary feedings. Hence, overall, ade-
quate feeding practices of infants 6-11 months in this
study (63.2 %) was higher than the last national survey
(56.5 %), which shows some promise that the frequency of
complementary feedings is more in line with international
recommendations [4].
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Table 3 Multivariate logistic regression of factors associated with exclusive breastfeeding (age under 6 months) and adequate feeding practices

for children aged 6-11 and 12-23 months

Exclusive breastfeeding

(under 6 months)

Adequate feeding practice

(6-11 months)

Adequate feeding practice

(12-23 months)

Residential area

Rural (compared to urban)

Age

>30 years (compared to <30 years)

2.42 (0.79-7.42)%

1.64 (0.63-4.30)

Education level (compared to illiterate and no formal education)

Primary and middle education

High school and higher education
Employment (compared to housewives)
Skilled, unskilled or other family business
White collar professionals

Total children under 5

More than 1 child (compared to 1 child)
Wealth index (compared to low)

Second lowest

Middle

Second highest

High

Child’s age

Child’s age in months

0.58 (0.12-2.78)
0.30 (0.04-2.24)

0.33 (0.10-1.10)*
1.45 (0.21-9.83)

0.87 (0.27-2.83)
0.63 (0.16-2.50)
2.39 (0.53-10.90)
2.02 (0.56-7.34)
2.51 (0.52-12.22)

1.03 (0.45-2.36)

2.41 (0.58-10.04)

3.78 (1.33-10.78)**

1.24 (0.62-2.49)
0.57 (0.14-2.36)

2.59 (0.95-7.05)*
#

0.42 (0.12-1.43)
0.85 (0.31-2.34)
1.91 (0.44-8.34)
1.63 (0.58-4.56)

0.56 (0.11-2.86)

1.03 (0.29-3.65)

1.34 (0.37-4.83)

3.56 (1.25-10.15)**

3.25 (1.31-8.04)**
7.06 (1.71-29.14)**

0.88 (0.21-3.63)
#

1.93 (0.56-6.71)
0.67 (0.07-6.06)
3.78 (0.71-20.18)
0.21 (002-2.81)

1.89 (0.13-27.47)

0.91 (0.25-3.31)

Antenatal care visits (compared to none)

1-4 6.59 (1.72-25.25)%%+

>4 times 6.63 (1.48-29.60)**
Delivery provider

Skilled (compared to unskilled) 0.85 (0.33-2.21)

3.20 (0.74-13.85)
9.97 (1.26-79.08)**

0.35 (0.04-2.85)
1.10 (0.28-4.39)

0.18 (0.06-0.42)** 0.53 (0.18-1.57)

*p < 0.1, # p <0.05, #** p < 0.01
# Data omitted because sample size too small

We also explored socio-demographic factors associated
with exclusive breastfeeding among women with infants
<6 months, and adequate feeding practices among women
with 6-11 and 12-23 month old infants. Rural women
were more likely to exclusively breastfeed, compared to
urban women in this sample, perhaps because rural women
are less likely to work outside the home, or social norms
and support systems in rural areas are more supportive of
breastfeeding. Women in skilled, unskilled or other family
businesses, compared to being a housewife, were less likely
to exclusively breastfeed. Past qualitative research in
Myanmar found that working outside the home was one of
the main barriers that women faced to exclusive breast-
feeding [11]. Receiving antenatal care 1—4 times and more
than 4 times was associated with increased women’s odds
of exclusively breastfeeding, suggesting that antenatal care
represents a good source of information to women about
the benefits of exclusive breastfeeding, or that women who
receive antenatal care are also the type of women who are
more likely to breastfeed (highly motivated women). The

receipt of antenatal care is highly correlated with many
positive health behaviors, such as facility delivery; how-
ever, disentangling whether antenatal care promotes or is
correlated with healthy behaviors, such as delivery in
facilities or practice adequate feeding practices, is chal-
lenging [12].

Being older (over age 30) was associated with increased
odds of adequate child feeding in both the 6-11 and 12-23
age groups. Past research in Asia and Africa has found a
relationship between maternal age and breastfeeding, child
feeding, or child stunting [13, 14]. Older women might be
more empowered in their households and therefore have
more access to resources to feed their children or be more
able to gain information about appropriate feeding prac-
tices. Older women might also have more experience with
raising other children—either their own or those of the
extended family of community. In contrast to the findings
on exclusive breastfeeding, participation in skilled,
unskilled or other family businesses, compared to being a
housewife, was positively associated with adequate feeding
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among the 6—11 month old infants, but this was not sig-
nificant for the older age groups. Working mothers might
be able to purchase more foods and therefore feed their
children more than non-working mothers. Similar to
exclusive breastfeeding, receiving antenatal care 4 or more
times was associated with increased odds of practicing
adequate feeding, although again this was not significant
for the 12-23 month old infants. Perhaps information
provided in antenatal care sessions is only retained for a
few months post-partum, after which, message retention
wanes. It is also possible that the messages received in
antenatal care sessions are more focused on exclusive
breastfeeding and when to introduce complementary food,
and less focused on the frequency of complementary
feedings needed to meet the adequacy threshold after their
infants are 1 year of age.

For the women with infants aged 12-23 months, educa-
tional status was associated with adequate feeding practices.
This suggests that more educated women are either better
able to gain information about what to feed their children and
how often to do so or better able to access adequate foods. If
this information is not available in antenatal care sessions or
during other contacts with health professionals, this could
explain why these more educated women are able to gain
information from other sources.

Surprisingly, delivery with a trained provider was
associated with decreased odds of adequate feeding in the
6—11 month infants. Ideally, women who delivered with a
skilled birth attendant should receive information about
adequate feeding practices. It is also possible that women
misreported the skill level of providers in the survey, since
it is often difficult for women to identify who is a skilled or
not-skilled provider, especially in rural areas where pro-
viders who are often seen in the community might not wear
uniforms.

There are several limitations to this study. First, this is
self-reported data from mothers, rather than directly
observing feeding or reports of other family members
about what they fed infants. Past research has found that
other household members, such as husbands, grandmoth-
ers, older children etc. also provide food to children [11].
Hence, our measure of the number of times a child was fed
might be an underestimate of the daily meals that a child
received. It is also possible that women might be including
her perception of all feedings that the children are receiv-
ing, including from other family members, and potentially
over reporting. Furthermore, we only collected data on
number of times the child was fed, and not the quality and
quantity of those meals. WHO and UNICEF recommend
that children are introduced to solid foods and liquids
starting at 6 months, and that these foods meet certain
nutritional standards and are prepared in a safe manner
[15]. Past qualitative work in Myanmar found that mashed
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rice is the most common food introduced first, and that
small children are fed few vegetables or meats [16].
Qualitative research found that women in Myanmar believe
that rice is nutritious for babies and can help the baby resist
the bite of poisonous insects, even though rice alone does
not have adequate nutrition for children of this age group
[17]. Since, in this context, families often first introduce
foods of poor nutritional quality (rice, etc.), adequate
feeding practices may even be lower than estimated in this
study (had we been able to incorporate nutritional quality
information). More information about the types of foods
fed to children at the start of the weaning period is needed
in this setting.

Finally, the sample population was drawn from town-
ships identified as being hard-to-reach populations. Thus,
these findings may not be generalizable to the entire pop-
ulation of Myanmar, and we would hypothesize that the
rates of inadequate feeding practices would be higher in
these townships than the country as a whole. The cross-
sectional nature of this study restricts the interpretation of
our analysis to associations, and some measures, such as
times received antenatal care or types of providers seen in
pregnancy and at delivery, might suffer from recall biases.
Finally, due to the overall small sample size, some of the
sub-groups became very small, resulting in large confi-
dence intervals for some variables of interest. Future larger
nationally representative samples should be collected that
can confirm the findings of this analysis.

Despite these limitations, these findings highlight a
neglected period for young children between
12-23 months of age in Myanmar, when adequate feeding
practices drop precipitously. This is primarily due to chil-
dren not being fed complementary foods enough times a
day, rather than a lack of continued breastfeeding. There
has been a concerted effort at promoting exclusive
breastfeeding in Myanmar, which remains low; however,
the findings of this study suggest that it is in fact the
12-23 month old children that are most at risk. This is an
important period for health and development (including
cognitive development) [18]. While other literature has
highlighted the importance of improvements in feeding
frequency and diet quality among children 6-24 months,
the focus on the 12-23 months period has not been
emphasized [19]. Current guidelines in Myanmar (and
globally) highlight exclusive breastfeeding but do not
provide detailed information to families about how much
and what types of food children should be eating once they
begin the weaning period. Our findings suggest that
improving messaging through antenatal care sessions on
the adequate feeding required to meet the proper nutrition
requirements of 12-23 month olds could be successful.
Increased and improved education about adequate child
feeding practices at the beginning and during the weaning
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period, such as during interactions with health care provi-
ders for vaccinations throughout infancy and early child
hood could also be a way of increase knowledge. Focusing
on young women and women of low socio-economic status
could also improve feeding for these especially high risk
infants. It is essential to improve child-feeding practices for
this vulnerable and neglected age group, to ensure the
health and potential of the Myanmar population in years to
come.
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