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Background

Anaemia among women of reproductive age is a public
health challenge for many low- and middle-income countries,
with long-term negative consequences for health, social and
economic development. In 2012, the World Health Assembly
Resolution 65.6 endorsed the Comprehensive implementation
plan on matemal, infant and young child nutrition. This specified
six global nutrition targets for 2025, the second of which is a
50% reduction in anaemia in women of reproductive age.’
Anaemia has significant health implications, especially for
children and mothers, as well as an impact on development
of human capital. Anaemia among women of reproductive age

salthiSeptemb

contributes to higher risk of having unfavourable pregnancy
outcomes, such as premature births, or low-birth-weight
babies.2 Anaemia and iron deficiency reduce individuals’
well-being, cause fatigue and lethargy, and impair physical
capacity. This affects their productivity at work and thus may
have an impact on a country’s socioeconomic development.2?
The burden of anaemia is not uniformly distributed across
Tegions or countries in the world 243

*" The results of an analysis of population-representative
data worldwide indicated that, in 2011, 29% of non-pregnant
women and 38% of pregnant women aged 15-49 years had
anaemia.*® In addition, mean haemoglobin concentrations and
the prevalence of anaemia were highest in central and west
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Africa and south Asia.*5 Anaemia is a significant challenge in
the World Health Organization (WHO) South-East Asia Region,
where, in 2011, more than 200 million women of reproductive

age had anaemia, including 191 million non-pregnant women
and 11.8 miition pregnant women.® A regional expert consultation

in 2016 noted that anaemia is a severe public health problem
in Bangladesh, India, Myanmar and Nepal, where coverage of
anaemia programmes is inadequate; safe water and sanitation
status is moderate or poor; rates of open defecation are
significant; the incidence of diarrhoeal diseases is high; and, in
specific areas, there is a significant prevalence of malaria.¢
Myanmar is the largest country in mainland South-East-
Asia, and is classified by the World Bank as a “least developed
country”.” The latest census was in 2014 and reported a
population of about 51.5 million, of which 70% are living
in rural and 30% in urban settings.® Despite the country’s
abundant natural resources and local development plans,
poverty and socioeconomic inequalities within and among the
states and regions are challenging. Administratively, Myanmar
comprises Nay Pyi Taw Council, seven states and seven
regions. Geographical disparities in health outcomes are long
established, and some states and regions are particularly
affected.® A health system review of the country in 2014 by the
Asia Pacific Observatory on Health Systems and Policies noted
that “Addressing health inequities is of paramount importance
for Myanmar, needing a major reform that will ensure health

care services reach the poor and the disadvantaged groups,

minority groups in particular, and in conflict-affected and hard-
to-reach areas"." .

The Myanmar Demographic and Health:”' Surve,

(MDHS) 2015-16 was the first survey of its kind to beg

implemented in the country as part of the worldwide )
of demographic and health surveys." This survey
that the rate of malnutrition in Myanmar is among the gh t
in Asia, with one in three children stunted and 7% acuté|
malnourished. Nearly 60% of children aged 6-59 months and
almost half of pregnant women had anaemia. As with other
health outcomes, the prevalence of anaemia among women of
reproductive age varied, with the highest, at 55%, in Rakhine
State and Tanintharyi Region."

To date, there has been no research on anaemia among
women of reproductive age in Myanmar using a nationally
representative sample. The objective of this study was to
determine the geographical disparities in prevalence of
anaemia and rélated factors from the MDHS (2015-2016) data,
to inform evidence-based policy and priority interventions.

Methods

This is a secondary data analysis of the MDHS (2015-
2016), which was a cross-sectional nationally representative
population-based survey conducted by the Ministry of Heaith
and Sports." A two-stage sample of households was used
(441 clusters; 30 households per cluster), stratified by urban
and rural areas in the 15 states and regions." Because of the
non-proportional sample allocation, data were weighted such
that results were representative at the national and regional/
state levels. Further details have been published elsewhere."
The MDHS (2015-2016) collected data on social, behavioural
and demographic indicators, including health status and

reproductive heaith issues, from women aged 1549 years
and men aged 15-59 years.

This analysis was based on weighted samples of women
of reproductive age (15~49 years), from all 15 administrative
states and reglons of Myanmar. Anaemia was defined in the

MDHS (2015-2016) as a blood haemoglobin level below
12.0 g/dL in non-pregnant women and below 11.0 g/dL in
pregnant women. Capillary blood from a finger prick, collected
in a microcuvette, was used to test for anaemia. Haemoglobin
analysis was carried out on site. Detailed information on the
methods is provided in the MDHS (2015-2016) report.™

For this analysis, the 15 states and regions were grouped
into four geographical zones: hilly, coastal, delta and central
plain. The hilly zone includes Chin State, Kachin State, Kayah
State, Kayin State and Shan State. The coastal zone includes
Mon State, Rakhine State and Tanintharyi Region. The delta
zone includes Ayeyarwady Region, Bago Region and Yangon
Region. The central plain zone includes Magway Region,
Mandalay Region, Nay Pyi Taw and Sagaing Region. Other
variables assessed were the household characteristics
(urban/rural residence, wealth-index quintile) and individual
characteristics (age, educational status, marital status, |
employment status, body mass index [BMI; underweight/thin;
<18.5kg/m?, normal: 18.5-24.9 kg/m?  overweight: 25.0-
29.9kg/m?, obese: 230.00 kg/m?, and pregnancy status).
All independent variables were analysed as categorical
vériables.

Data analysis was done using STATA (StataCorp.
Released 2017. Stata Statistical Software, Version 15. College
Station: TX: StataCorp LLC). Missing values and weighted
amples: were checked. Baseline characteristics were
by descriptive statistics. Odds ratios (ORs) and 95%
ce intervals (Cls) were estimated using univariable
ultivariate logistic regression. All test statistics were
two-sided and a P value of less than 0.05 was considered
statistically significant.

Ethical consideration

The datasets of the MDHS (2015-2016) were accessed with
permission from ICF International. The primary demographic
and health survey data were collected in accordance with
international and national ethical guidelines."

Results

A total of 12885 women aged 15-49 years participated in
the MDHS (2015-2016), corresponding to a response rate of
96%."" After exclusion of women for whom data were missing,
the final weighted sample of women of reproductive age in this
analysis was 12489. The background characteristics of these
women by geographical zone are shown in Table 1. In all four
zones, the majority were living in rural settings, were aged less
than 40 years, were not employed, had a norma! BMI, and
were not pregnant. Other than in the delta zone, most women
had an education level of primary or below. With respect to
wealth quintile, the coastal zone had the highest proportion
of women in the poorest quintile (35.6%), and the lowest
proportion (13.6%) in the richest quintile.

The overall national prevalence of anaemia among women
of reproductive age was 46.5%. Fig. 1 shows the prevalence
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Table 1. Background characteristics of the study population by geographical zone (n = 12 489)

* Percentages may not add up to 100 because of rounding.

® Wealth index: in the Myanmar Demographic and Health Survey 2015-16," households were given scores based on the number and kinds of consumer goods they
owned, ranging from a television to a bicycle or car, plus housing characteristics such as source of drinking water, toilet facilities and flooring materials. These scores
are derived using principal component analysis. National weaith quintiles were compiled by assigning the household score to each usual household member, ranking
each person in the household population by their score, and then dividing the distribution into five equal categories, each with 20% of the popuiation."

by geographical zone. The lowest prevalence was found in
the hilly zone (36.7%) and the highest prevalence was in the
coastal zone (49.8%).

The results of the unadjusted and adjusted logistic
regression analyses of the determinants of anaemia in women
of reproductive age in Myanmar are shown in Table 2. In both
unadjusted and adjusted analyses, the variables associated
with anaemia were geographical zone, age, marital status,
BMI, pregnancy status and parity of more than six children.
By contrast, urban/rural residence, educational status,
employment status and wealth status were not statistically
associated with anaemia in women of reproductive age. After

Public Health:September2018:1762

controlling for the other variables, compared with women in
the hilly zone, women of the coastal zone had odds of 1.7
{95% CI 1.43-2.05) of having anaemia, while those in the delta
and central plain zones had odds of 1.6 of having anaemia
(95% Cl 1.41-1.92 and 1.38-1.88, respectively). Women aged
240 years had an adjusted OR of 1.3 (95% Cl 1.17-1.46) of
having anaemia; women who were pregnant had an adjusted
ORof 1.9 (95% CI 1.50-2.44) of having anaemia; and women
who were married were 17% less likely to have anaemia than
women who were not married. Women who were underweight/
thin were more likely to have anaemia than women with normal
or above-normal BMI. For example, women with a normal BM}
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Fig. 1. The percentage of women of reproductive age in
Myanmar with anaemia, by geographical zone (n = 12489)
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had a 15% lower risk of having anaemia than underweight/th
women (see Table 2).

Other factors that significantly raised the adjusted.odds of

having anaemia were being married, pregnant, underweight
or aged 240 years, and parity of more than six childre
contrast, urban residence, educational status, emplo

status and wealth status were not significantly associated with B

anaemia.

Discussion

The MDHS (2015-2016) was the first survey of its kind in
Myanmar, and gives the opportunity to explore anaemia in
women of reproductive age using a nationally representative
sample. The overall prevalence of anaemia in women of
reproductive age in Myanmar was 46.5%, which is higher than
the WHO-estimated average in 2011 of 41.9% for the WHO
South-East Asia Region overall.4

Analyses of demographic and health survey data from
other countries have found an inverse relationship between
wealth quintle and anaemia.’>'* One study conducted
in the hilly zone of Myanmar during 2014 also found an
inverse relationship between family per capita income and
anaemia in lactating women.* However, in this analysis of
MDHS (2015-2016) data, there was no relationship between
wealth quintile and the presence of anaemia in women of
reproductive age. Similarly, no relation was found with
other socioeconomic factors, such as urban/rural residence,
education level or employment. These findings are consistent
with two previous cross-sectional studies in Myanmar. one
conducted in the hilly zone during 2014, and the second

in a tertiary hospital of the central plain zone during 2012-
2013.1

Nutritional deficiencies, mainly of iron, caused by
inadequate diet are the predominant immediate cause of
anaemia in women of reproductive age in the WHO South-East
Asia Region.® One possible reason for the lack of association
of anaemia with socioeconomic factors in the overall sample
of women in the MDHS (2015-2016) could be that low-cost,
high-nutrient diets are made possible by the availability of
fish, particularly in the coastal and delta zones of Myanmar.'®
However, compared with the hilly zone, women in the other
three zones were more likely to have anaemia, especially in
the coastal zone. The coastal and delta zones are prone to
natural disasters, including cyclones, flooding and landslides,
which tend to lead to food insecurity through the destruction of
productive assets, increases in food prices and decreases in
wages.? Localized conflict has negatively impacted the food
and nutrition security of households in Myanmar in several
important ways. Conflict has resulted in reduced access to
markets and health facilities, increases in food prices, and loss
of livelihoods, among many other serious consequences for
affected populations. In Rakhine State, in the coastal zone,
conflict has been a major contributory factor for poor maternal
and child nutrition.?®

Recent data on the prevalence of micronutrient deﬁcnenmes

__among women and children in Myanmar are lacking, and a

.. Myanmar micronutrient and food consumption survey
is under way. However, the most recent previous
2005, found that levels of intestinal worm infestation

comp ed with the national estlmates of 45% and 31%
ctively.® Iron deficiency is exacerbated by the presence
ntestinal parasites. MDHS (2015—2016) data showed that
only 55% of women took deworming tablets during their most
recent pregnancy."

Immediate causes of anaemia in women of reproductive age
in the WHO South-East Asia Region are nutritional deficiencies
caused by inadequate diet; infections, particularly parasitic
diseases; and genetic disorders such as thalassaemia.* The
prevalence of haemoglobinopathies — haemoglobin E, alpha-
thalassaemia and beta-thalassaemia —is high among women of
reproductive age in Myanmar.?' Intermediate causes of anaemia
in women of reproductive age in the region include unsafe
water ‘and poor hygiene and sanitation.* The MDHS (2015~
2016) data show that 89% of urban households and 77% of
rural households in Myanmar have access to an improved
source of drinking water. Almost half of all households have
an improved sanitation facility; however, less than 1% have a
flush toilet linked to a sewer system." It is likely that anaemia
is due to a combination of causes that coexist, with individual
contributions varying in different settings. Since anaemia is the
result of multiple factors, a better understanding of the factors
discussed above will be important to understanding the main
drlvers of anaemia in the different geographical zones.

“*By contrast with socioeconomic factors, biological and
pregnancy status were the main determining factors for
anaemia in women of reproductive age. The significant role
of these factors has been demonstrated in many settings. The
policy of the Ministry of Health and Sports is to provide vitamin A
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Table 2. Determinants of anaemia in women of reproductive age (15-49 years) in Myanmar (n =12 489)

Cl: confidence interval; OR: odds ratio.

*P<0.05; **P<0.01; **P < 0.001.

2 Reference value.

® Total includes three women with no data on education.

¢ Wealth index: in the Myanmar Demographic and Health Survey 2015-16," households were given scores based on the number and kinds of consumer goods they
owned, ranging from a television to a bicycle or car, plus housing characteristics such as source of drinking water, toilet facilities and flooring materials. These scores

are derived using principai component analysis. National wealth quintiles were compiled by assigning the household score to each usual household member, ranking
each person in the household population by their score, and then dividing the distributien into five equal categories, each with 20% of the population.”

supplements to postpartum women (200 000 {U) within 42 days trimester) to pregnant women; and offer education on eating
of their delivery; provide iron supplements (180 tablets during iron-rich foods and avoiding parasites, to prevent anaemia."
pregnancy) and deworming tablets (one tablet after the first However, according to the MDHS (201 5-2016) data, only 35%
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of women aged 15-49 years who gave birth in the 5 years
before the survey received vitamin A supplementation during
the first 2 months after delivery." More than 40% of women
did not take iron supplements for at least 90 days during their
pregnancy and 12% took none."

The Giobal Burden of Disease Study 2015 ranked iron-
deficiency anaemia as the fourth-leading cause of years lost
to disability worldwide.? Anaemia has an impact on the health
status of mothers and their children, and on the country's
productivity and overall socioeconomic development. More
efforts should therefore be made to ensure that the government
guidance on supplementation and advice for pregnant women
is followed. Iron supplementation shouid also be expanded to
cover non-pregnant women of reproductive age. There is also
a need for health-care workers and ailied personnel to improve
communication and targeted messages on the important role
of iron tablets for all women of reproductive age, as well as
pregnant mothers, to prevent anaemia. This action could further
support commitments to the Sustainable Development Goals,?
as well as the Global Nutrition Target 2025 for anaemia.?

This study has certain limitations. The 15 regions and states
of Myanmar were clustered into four geographical zones to
facilitate broad country-wide comparisons. Local approaches
will require more detailed analysis of data at the state or
regional ievel.

Conclusion
Anaemia still remains a major public health problem forwome
of reproductive age in Myanmar. There are geographic

disparities in prevalence, and women in the coastal zone were=

the most vulnerable. Among the variables available foranalysis,
the main drivers were biological and pregnancy-related factors

rather than socioeconomic factors. Further analyses-on

disparities at the state or regional level are needed, as well as
on disparities in other health outcomes in Myanmar. Focusing
on providing iron tablets for women of reproductive age, and
improving provision to pregnant women, would be a simple
and effective policy. Further work on holistic local development
plans will be vital to reduce disparities among the regions and
states of Myanmar.
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