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Background 
This study explores the intermediate and proximate causal factors associated with 
under-five mortality in Myanmar in order to help policymakers to assess and formulate 
appropriate interventions to prevent neonatal, infant and under-five deaths. 

Methods 
We examined the data from the 2015-2016 Myanmar Demographic and Health Survey. 
The study population consisted of 4198 live born singleton children born within five years 
prior to the survey. We used logistic binomial regression and multivariate models 
adjusted for cluster and survey weights to examine the potential factors associated with 
neonatal, infant and under-five mortality. 

Results 
There were 162 under-five deaths with an estimated neonatal mortality rate of 20 per 
1000 live births, an infant mortality rate of 35 per 1000 live births and an under-five 
mortality rate of 45 per 1000 live births. In the multivariate analysis never breastfeed 
(adjusted odds ratio (AOR)=36.34, 95% confidence interval (CI)=17.58 to 75.12), 
unweighed at birth (AOR=4.16, 95% CI=1.58 to 11.00), smaller than average size children 
(AOR=3.33, 95% CI=1.44 to 7.68), and natural wall material (AOR= 4.22, 95% CI=1.36, 
13.09) were risks for neonatal mortality. Children born to the lowest wealth quintile 
households were more likely to die during the infant (AOR= 2.82, 95% CI=1.28, 6.20) and 
under five period (AOR= 3.83, 95% CI=1.76, 8.32) compared to those born to the richest 
wealth quintile households. Preceding birth interval < 3 years was associated with infant 
death (AOR= 2.26, 95% CI=1.31, 3.89) and under five death (AOR= 2.02, 95% CI=1.10, 
3.70). Maternal education, age working status, and non-caesarean births were risk factors 
for infant and under-five mortality. 

Conclusions 
Improving survival of under-five children in Myanmar will require implementing 
evidence-based interventions that target population sub-groups such as poor households, 
neonates with low birth weight and size; improving women’s access to family planning 
services and enhancing women and adolescent girl’s education attainment. 

Globally, about 5.6 million under-five children die an
nually, and of these deaths, approximately 2.6 million, or 
46% die in the first month of life, the neonatal period.1 This 
translates to approximately 7,000 newborns dying every 
day.1 Most of these deaths are preventable or treatable with 
access to proven, cost-effective interventions. The burden 
of neonatal and under-five deaths is unevenly distributed 
across regions and countries. For instance, almost 80% of 
global neonatal deaths occur in sub-Saharan Africa (37%) 
and the Southern Asian regions (39%).2 This distribution 
is mostly due to inequities in development.3 Reducing in

equities that affect the most vulnerable under-five children 
are essential to achieving the Sustainable Development 
Goals target of reducing the under-five mortality rate to 25 
or fewer deaths per 1000 live births by 2030.4 

Myanmar is an ethnically diverse country in Southeast 
Asia, with a population of approximately 51 million.5 

Within the last ten-years, the country emerged from a 
lengthy period of civil unrest resulting in inequalities and 
poor health status.6 In spite of the civil unrest and internal 
arm conflicts, Myanmar has made a substantial reduction in 
the under-five mortality rate from 116 deaths per 1000 live 
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births in 1990 to 51 deaths in 2016.1 However, the country 
fell short of the two-thirds reduction target of the Millen
nium Development Goals and was rated second in South
east Asian for under-five and infant mortality.7 Several un
derlying factors such as poverty, lack of access to clean 
fuels, safe drinking water, and inadequate sanitation facili
ties, may have contributed to the high mortality among un
der-five children.8 

Several frameworks for understanding the complexity of 
child health and survival demonstrate a multifactorial cas
cade of events or pathways that include interactions be
tween genetic, and environmental risks, and socio-eco
nomic health inequalities.9–11 For instance, under-five 
children who are exposed to poor environments, poor so
ciocultural practices, and poverty in early life are at in
creased risk of morbidity. In 2009 UNICEF developed a con
ceptual framework of the causes of maternal and newborn 
deaths.10 According to this framework, an interrelated fac
tor at the societal level could influence underlying commu
nity and district level factors. In turn, these factors may 
have a detrimental effect on health through proximate level 
factors (such as household access to nutrition, water, sani
tation, hygiene, and health-care services). Globally, neona
tal, infant and under-five mortality account for over 90% of 
mortality for children under the age of 18, it is essential 
to understand the pathways to mortality.1 This is also im
portant for Myanmar which is experiencing rapid economic 
growth and has an opportunity to intervene and improve 
under-five survival. Therefore, the study aimed to explore 
the intermediate and proximate causal factors associated 
with under-five mortality in order to help policymakers to 
implement appropriate interventions to prevent neonatal, 
infant and under-five deaths in Myanmar. 

METHODS 
DATA SOURCES 

We examined data from the 2015-2016 Myanmar Demo
graphic and Health Survey (MDHS) which is a stratified na
tional level household survey conducted in seven States and 
eight Regions of Myanmar.12 The 2015-16 MDHS is the first 
ever Demographic and Health Survey conducted by the 
Myanmar Ministry of Health and Sports and funded by the 
United States Agency for International Development. The 
main objective of the 2015-16 MDHS was to provide up-to-
date estimates of basic demographic and health indicators 
to assist policymakers and program managers in evaluating 
and designing programs and strategies for improving the 
health of the population. 

The 2015-16 MDHS constitute three sets of question
naires household, woman and man. The household ques
tionnaire listed all the usual household members and 
recorded socio-demographic information such as age, sex, 
education, relationship to the head of the household and 
other information on the household’s dwelling characteris
tics. The woman’s questionnaire collects information from 
all women aged 15-49 and includes women’s demographic 
characteristics, information on reproductive history, in
cluding their full birth history, and survival of their live-

born infants. The man’s questionnaire collects demo
graphic characteristics and their reproductive history. 

A two-stage stratified sampling design was conducted for 
the selection of the sample in urban and rural areas, and 
for each of the seven States and eight Regions of Myanmar. 
The first stage involved selecting sample points (clusters) 
consisting of enumeration areas (EAs) or ward/village tracts 
with a total of 442 clusters (123 urban and 319 rural). At 
the second stage, equal probability systematic sampling was 
used for selection of a fixed number of 30 households from 
each of the selected clusters. A total 12,500 households 
with 98% response rate were successfully interviewed from 
a selected number of 13,238 households. Among the 13,454 
of the eligible women, 12,885 were interviewed, yielding 
a 96% response. The detailed information of the 2015-16 
MDHS sampling design have been reported elsewhere.12 

CONCEPTUAL FRAMEWORK 

Due to the limited nature of the cross-sectional data to 
measure the direct upstream casual effect of the factors 
associated with child mortality we modified a conceptual 
framework developed by UNICEF10 and the WHO11 using 
existing literature as a guide to explore the potential causal 
pathways of child mortality. According to the framework 
(Figure 1) the blue arrows representing a direct causal path
way such as the causal effect of maternal factors, under-five 
child factors, and birth and post-birth factors on under-five 
mortality. The light gray and dark gray arrows show com
plex indirect multifactorial causal pathways of the societal 
level factors, and household and community level factors 
on child mortality. Using this framework of child mortality, 
there are several interrelated factors associated with child 
mortality at the societal level such as Government, macro
economic policy, social and public policies. These societal 
level factors may directly or indirectly affect the interme
diate and proximate level factors such as household char
acteristics. In turn, the household socioeconomic status, 
such as wealth, income and education, may directly or indi
rectly influence the most proximate factors such as mater
nal and child factors. Using the available information from 
the 2015-16 MDHS, we identified 27 potentially causal fac
tors of under-five mortality in Myanmar. 

STUDY VARIABLES 

The primary outcomes for these analyses were neonatal, in
fant and under-five mortality recorded as a binary variable 
(0 for living child and 1 for a child death). We conducted 
three separate models for each of the outcome variables. We 
defined neonatal mortality as the probability of dying in the 
first month of life (0-28 days), infant mortality as the prob
ability of dying between birth and the first birthday (0-11 
months) and under-five mortality as the death of a child 
under the age of 5 years (0-59 months). We estimated the 
neonatal, infant and under-five mortality rate directly from 
the birth history record (child’s date of birth, date of inter
view and age at death). Data were obtained from the birth 
history section of the questionnaire administered to moth
ers aged 15-49 who had given birth during the five-year pe
riod prior to the survey. For these analyses, we calculated 

Exploring causal pathways for factors associated with neonatal, infant and under-five mortality, analysis of 2015-2016...

Journal of Global Health Reports 2



Figure 1. A conceptual framework for potential factors associated with neonatal, infant and under-five morality 
in Myanmar 

the child mortality rate for each age period (neonatal, in
fant and under-five) as the number of deaths per 1000 live 
births in a given year. Multiple pregnancies (n = 86) were ex
cluded from the analysis because of the higher risk of new
born death associated with preterm birth and pregnancy 
complications among this group compared with singleton 
pregnancies.13 

In these analyses, potential confounders were cate
gorised based on the conceptual framework. The interme
diate causal factors describing the characteristics of the 
household, community and district level factors was subdi
vided into socio-economic factors (location of household, 
household wealth status, mother’s education, mother’s 
working status, and maternal marital status); and material 
structure of household (main household material of the wall 
and roof, cooking location, separate room for cooking, type 
of cooking fuel, household access to improved sanitation 
facility and improved source of drinking water and envi
ronmental tobacco smoke). The proximate causal factors 
describing individual level circumstances were further cat
egorised into maternal factors (mother’s current age, cur
rent use of contraception method, ever had a terminated 
pregnancy and mother smoking status); child factors (sex 
of child, age of child, birth rank and interval); and birth 
and post-birth factors (birth assistance, mode of delivery, 
breastfeeding status, and child birthweight and birth size). 
The list of the variable definitions with their categorisation 
can be found in Table S1 in Online Supplementary Docu
ment(Online Supplementary Document). 

STATISTICAL ANALYSIS 

Frequency tabulations were generated to describe the se
lected characteristics of study variables.14 Neonatal, infant 
and under-five mortality rates were calculated by using a 
method similar to that described by Rutstien and Rojas.15 

This was followed by conducting binomial and multivariate 
logistic regression for each of the outcome variables 
(neonatal, infant and under-five mortality) that was ad
justed for cluster and survey weights. 

In the multivariate logistic regression analyses, a four-
stage hierarchical model described by Victora et al was per
formed for each of the outcome variables.9 According to this 
approach, the effect of distal variables should be examined 
without improper adjustment by proximate or intermedi
ate variables. In model one, all the intermediate socio-eco
nomic factors were entered. A manually executed backward 
elimination method was conducted to determine factors as
sociated with each outcome and those significant (P < 0.05) 
were retained. In the next model, we added the material 
structure level factors of the house, and this was followed 
by a backward elimination procedure but retaining all the 
significant factors from model one. A similar approach was 
used in each model. The final model included all the vari
ables with P<0.05 from model-three, model-two and model-
one. We reported the variables with a statistical significance 
of P < 0.05 in each model, and we tested the variables for 
any collinearity. All analyses were carried out using STATA/
MP version 12 (Stata Corp, College Station, TX, USA). The 
‘Svy’ survey commands were used to allow for adjustments 
for the cluster sampling design and sampling weights. 
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RESULTS 

The study population consisted of 4,726 (4198 weighted) 
singleton live born neonatal, infant and under five children. 
The total number of under-five deaths was 162 with an es
timated neonatal mortality rate of 20 per 1000 live births, 
a postneonatal mortality rate of 15 per 1000 live births, an 
infant mortality rate of 35 per 1000 live births, a child mor
tality rate of 9 per 1000 live births and under-five mortality 
rate of 45 per 1000 live births. 

We found differences in the distribution of the baseline 
characteristics with approximately, 78% of the study pop
ulation living in a rural area and over 50% of those in the 
lower wealth quintiles. More than 82% of households used 
polluting fuels as their primary source of fuel, with wood 
(64%) as the most common type of fuel. About 63% of 
households cooked in the house, and 60% did not have a 
separate room used for cooking. Exposure to environmental 
tobacco smoke was very common in Myanmar with 59% of 
women reporting that a household member smoked inside 
their house. The majority of the study population (64%) 
gave birth in a non-health facility, and 34% of those births 
were either not attended or attended by unskilled health
care providers. A higher mortality rate of over 340 deaths 
per 1000 live births was observed among 3% of children who 
were never breastfeed. About 50% of under-five children 
were not weighed at birth, and those children were more 
likely to be deceased, 63 deaths per 1000 live births. Overall, 
children born to: mothers with no education, mothers who 
smoked, or mothers aged 40 years and over experienced a 
higher rate of under-five mortality (Table 1). 

In the multivariate analysis, the material structure of the 
house in which the children were born into and post-de
livery practices were highly associated with neonatal mor
tality. For instance, children born to a household with a 
natural material for the roof (AOR=4.22, 95% CI=1.36 to 
13.0) and rudimentary material of the roof (AOR=3.24, 95% 
CI=1.31 to 8.01), had a higher odds of death compared to 
those children born to a household with a finished material 
used for the roof. Smaller than average size children are 
three times more likely to die during the neonatal period 
(AOR=3.33, 95% CI=1.44 to 7.68) than those with average 
and larger than average size. Furthermore, newborn un
weighed at birth had a higher odds of death (AOR=4.16, 
95% CI=01.58 to 11.00) compared to those weighed at birth 
(Table 2). 

In the multivariate analysis, we found that socio-eco
nomic factors such as household wealth, maternal educa
tion and maternal working status were risk factors for infant 
and under-five survival. For instance, children born to 
households in the lowest wealth quintile experienced a 
higher odds of death, greater than two-fold for infants 
(AOR=2.82, 95% CI=1.28 to 6.20) and greater than three-
fold for all under-five children (AOR=3.83, 95% CI=1.76 to 
8.32) than those children born to a household in a higher 
wealth quintile. A shorter birth interval of < 3 years between 
birth and second births was highly associated with infant 
and under-five deaths. For both infant and under-five, it 
was a two-fold risk, infant (AOR=2.26, 95% CI=1.31 to 3.89) 
and under-five (AOR=2.02, 95% CI=1.10 to 3.70) compared 
to those born with a birth interval >3 years. In this analysis, 

normal vaginal birth was highly associated with infant and 
under-five death in comparison to caesarean section birth 
(Table 3 and Table 4). 

Children born to mothers aged 40 years or more were 
three times more likely to die (AOR=3.12, 95% CI=1.59 to 
6.12) than those children born to mothers aged <40 years. 
Across all the age ranges (Tables 2, Table 3, Table 4), never 
breastfeed children experienced higher odds of death 
(AOR=36.34, 95% CI=17.58 to 75.12) neonatal, (AOR=23.13, 
95% CI=12.32 to 43.41] infant and (AOR=29.1, 95% CI=14.44 
to 58.67) for under-five mortality than breastfeed children. 

DISCUSSION 

This study examines the potential causal pathways associ
ated with the intermediate and proximate level factors on 
neonatal, infant and under-five mortality. We found higher 
rates of neonatal, infant and under-five mortality were re
lated to lower socio-economic position of the household 
which in turn impacted maternal and child factors. Our 
study findings highlight the need for interventions target
ing population sub-groups such as poorer households and 
rural and remote populations and addressing the barriers of 
accessing family planning and social services. 

Distal level societal factors such as economic develop
ment and poverty reduction has a positive effect on improv
ing population health particularly child health outcomes.16 

Low income is associated with higher rates of infant and 
under-five mortality similarly to our findings.16–18 For in
stance, in Myanmar under-five children from the lowest 
wealth quintile household experienced a higher rate of 
death compared to their counterparts from the highest 
wealth quintiles. Poorer households are likely to account for 
a large proportion of the population living in rural and re
mote locations characterised by inadequate housing infra
structure.8 Also, these households lack access to improved 
drinking water and sanitation facilities, putting them at 
higher risk of death before their fifth birthday.12 Therefore, 
countrywide socio-economic development accompanied 
with the nation’s high level of political commitment to 
health development is one of the essential steps to achieve 
the Sustainable Development Goal 3. 

Studies from low and middle-income counties indicate 
that poor housing and or household income affects the so
cial and physical conditions of an individual’s well-be
ing.19–21 In this study neonates born to parents living in 
poor housing conditions such as a house with no wall, or a 
wall material made of cane, palm, trunks, leaves and dirt ex
perienced higher odds of death than those children living in 
house made from rudimentary and finished material of the 
wall such as cement, or bricks (see Table S1 in the online 
supplementary document(Online Supplementary Doc
ument)). According to 2014 Myanmar Census report under 
five children living in such households were also exposed 
to other environmental health threats such as use of solid 
fuels for cooking (94%) which increases their risk of respi
ratory disease and burns.22 Therefore, improving the stan
dard of living conditions such as infrastructure specifically 
for rural and remote areas is essential to achieve substantial 
reductions in neonatal mortality in Myanmar by 2030. 
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Table 1. Baseline characteristic of the study variables and neonatal infant and under-five mortality rate per 1000 
live birth analysis of Myanmar demographic and health survey, 2015-2016 (n=4198) 

Number (percentage) Mortality rate per 1000 live births* 

Study variables N n (%) Neonatal Infant Under-5 

Intermediate (Socio economic factors): 

Location of household: 

Urban 990 (22.2) 932 12 23 29 

Rural 3,736 (77.8) 3265 22 39 49 

Household wealth status: 

Highest quintile 572 (14.1) 589 14 17 23 

4th quintile 790 (16.9) 711 15 20 24 

Middle quintile 847 (16.6) 697 20 33 45 

2nd lowest quintile 1,065 (22.1) 927 25 46 55 

Lowest quintile 1,452 (30.3) 1271 23 46 58 

Mother’s education: 

Primary/secondary or more 3,881 (81.6) 3425 17 29 35 

No education 845 (18.4) 772 32 66 86 

Mother’s working status: 

Not working 2,199 (43.6) 1828 15 25 36 

Working 2,524 (56.4) 2366 24 43 51 

Maternal marital status: 

Currently married 4,509 (95.6) 4013 20 35 43 

Formerly married 217 (4.4) 184 22 49 71 

Household factors: 

Main household material of the wall: 

Finished 1,134 (23.8) 961 46 23 34 

Rudimentary 3,052 (64.9) 2618 23 37 47 

Natural 359 (11.3) 454 28 45 52 

Main household material of the roof: 

Finished 3,060 (67.9) 2768 18 33 42 

Rudimentary 52 (1.1) 45 37 37 37 

Natural 1,471 (31.0) 1266 25 41 50 

Cooking location: 

In a separate building 1,103 (24.8) 1039 11 27 33 

In the house 3,164 (63.1) 2644 25 41 50 

Outdoors 453 (12.1) 509 11 25 40 

Separate room for cooking (2688): 

Yes 1,206 (39.7) 1050 24 34 41 

No 1,958 (60.3) 1594 27 45 56 

Improved sanitation facilities: 

Yes 2,498 (50.8) 2132 20 31 38 

No 2,228 (49.2) 2065 20 40 52 

Improved source of drinking water: 

Yes 3,232 (67.0) 2812 21 36 45 

No 1,494 (33.0) 1385 18 35 44 

Type of cooking fuel:† 

Clean fuels 689 (17.5) 714 21 25 30 

Polluting fuel’ 3,903 (82.5) 3369 20 38 48 

Environmental tobacco smoke: 

No 1,934 (41.4) 1736 19 28 36 
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Number (percentage) Mortality rate per 1000 live births* 

Yes 2,792 (58.6) 2462 21 41 51 

Proximate (individuals’ factors): 

Maternal factors 

Mother’s current age (years): 

20-29 years 2,046 (43.3) 1818 18 30 38 

Under 20 years 104 (2.4) 99 18 41 52 

30-39 years 2,016 (43.7) 1833 22 37 45 

40 years and over 560 (10.7) 447 22 48 64 

Current use of contraception method: 

Modern method 2,447 (58.1) 2439 18 29 34 

Traditional/no method 2,279 (41.9) 1759 23 45 60 

Desire for pregnancy: 

Wanted then 4,328 (91.3) 3833 20 36 45 

Wanted later/no more 398 (8.7) 364 21 34 46 

Ever had a terminated pregnancy: 

Yes 4,061 (88.5) 3717 21 36 45 

No 665 (11.5) 481 14 34 46 

Mothers smoking status: 

Never smoke 4,381 (94.9) 3984 19 33 42 

Yes smoke 345 (5.1) 213 38 76 93 

Child factors: 

Sex of child: 

Female 2,247 (47.9) 2011 18 34 40 

Male 2,479 (52.1) 2187 22 37 49 

Birth rank: 

1st birth rank 1,534 (35.1) 1473 14 24 32 

2-3rd birth rank 1,904 (41.7) 1748 21 33 38 

4th birth rank and over 1,288 (23.2) 975 28 58 75 

Preceding birth interval: 

1st child 1,534 (35.1) 1473 14 24 32 

Birth interval <3 years 1,193 (20.4) 858 33 67 81 

Birth interval >3 years 1,999 (44.5) 1866 19 30 37 

Delivery and post-delivery factors: 

Delivery assistant: 

Health professional 3,030 (66.1) 2776 15 24 29 

None/TBA/other untrained 1,696 (33.9) 1421 30 58 76 

Place of delivery: 

Health facility 1,575 (36.6) 1534 10 16 24 

Non-health facility 3,151 (63.5) 2663 26 47 57 

Mode of delivery: 

Non- caesarean section 708 (16.8) 704 5 6 8 

Caesarean section 4,018 (83.2) 3493 23 41 50 

Child’s breastfeeding status: 

Child ever-breastfed 4,604 (97.4) 4090 11 27 37 

Child never-breastfed 122 (2.6) 108 344 371 371 

Birthweight (kilograms): 

2500-3500 kilograms 1,187 (29.6) 1137 6 14 18 

<2500 kilograms 146 (3.5) 135 34 48 48 
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Number (percentage) Mortality rate per 1000 live births* 

>3500 kilograms 653 (16.1) 617 3 15 28 

Not weighed at birth 2,316 (50.9) 1957 34 55 69 

Birth size: 

Average 2,819 (62.1) 2506 14 29 43 

Smaller than average 612 (12.8) 515 48 63 63 

Larger than average 1,113 (25.1) 1013 18 36 39 

N/A – not applicable, TBA – traditional birth attendant 
*Weighted for the sampling probability. 
†Clean fuels’ (electricity, LPG, natural gas, biogas), Polluting fuels (coal/lignite, charcoal, wood, straw/shrubs/grass, agricultural crop, animal dung). 

In this analysis, the intermediate socio-economic factors 
such as maternal employment was associated with infant 
and under-five death. Studies from Kenya, India, and Pak
istan reported a higher rate of under-five mortality among 
mother’s working in agriculture sector compared to non-
working mothers.23–25 In this analysis the causal pathway 
between maternal current working status and infant and 
under-five death is unclear. However, a possible explanation 
could be due to mothers whose newborn died are more 
likely to return to work sooner than their counterpart; al
ternatively, women from poorer households may return to 
work early in order to generate income to support their fam
ily. Therefore, further research is required to investigate 
this association. 

Maternal education is one of the well-known factors to 
predict under-five mortality and it is a measure of the so
cioeconomic position of the individual women but also in 
the society.26 Several studies have reported an association 
between higher death rates among under-five children born 
to mothers with no education as was found in this 
study.27,28 For instance, in Myanmar, about 53% of mothers 
with no education are from the poorest households and 
their children are more likely to die before reaching their 
fifth birthday. Since educational attainment is associated 
with wealth, implementing interventions to enhance the 
learning opportunities for adolescent girls and women and 
finding solutions to access education is essential for im
proving the survival of their offspring. 

Proximate biological characteristics of newborns such as 
birth weight and birth size are recognised as relevant factors 
for early neonatal and infant death and are highly corre
lated with maternal factors and antenatal care.29,30 In this 
analysis, children with low birth weight (<2500 g) and those 
unweighed at birth, and smaller than average size showed 
an increased risk of neonatal and infant death. According to 
2015-16 MDHS report, several determinants related to ma
ternal factors such maternal stature, nutritional status, pre-
existing pregnancy conditions, infection and access to ma
ternity care services could potentially affect fetal and child 
growth and development.12 Therefore, ensuring essential 
integrated services with particular emphasis for reducing 
low birth weight children is essential for improving neona
tal and infant survival. 

Several studies have shown that short birth interval (< 
3 years) influences the probability of infant and under-five 
survival similarly to our finding.31,32 For instance in El Sal
vador shorter birth intervals were a contributing factor for 

early breastmilk weaning or inadequate complementary 
feeding practices.33 In Myanmar, there is a substantial pro
portion of married women who want to delay their preg
nancy or limit the number of pregnancies (61%), and an
other 18% report an unmet need for family planning.12 

Therefore, improving family planning service access is 
needed to avoid the risks associated with short birth in
tervals, unwanted pregnancy, and ultimately, reduce child 
deaths. 

In this analysis, the proximate birth and post-birth fac
tors such as never breastfeed children and children deliv
ered via vaginal birth are four times more likely to die dur
ing the neonatal, infant periods or before reaching their 
fifth birthday. This is likely explained by the high propor
tion of neonatal deaths which account for half of all under-
five deaths. The risk of vaginal birth is more likely due to 
poor access to a caesarean section in rural regions, and the 
risk of death among never breastfeed children could at least 
be partly related to those deaths that occurred very early 
and did not get a chance to breastfeed. Therefore, increas
ing funds to hospitals that can be used to improve access for 
poor mothers and children or those living in hard-to-reach 
villages34 such as to cover transportation costs, or daily al
lowances, or hospital delivery and medical care costs could 
be a possible solution to overcome high neonatal, infant 
and under-five mortality in Myanmar. 

The study strengths include a representative national 
sample with a high response at the household (98%) and 
individual levels for women (96%) and men (91%) and ap
propriate adjustments in the analysis for the sampling de
sign. To minimise potential maternal recall bias and errors, 
data on birth history were collected for the five years prior 
to the survey. There are several limitations to the DHS data 
that are relevant to this study. Firstly, this data is cross-sec
tional and thus restricts the interpretation of causality. We, 
therefore, based our analysis on factors that had been iden
tified in a previously published conceptual model.10,11 Sec
ondly, the reliance on maternal recall for the data is also 
a weakness however it is unlikely there would be response 
bias that would affect this analysis. Further, there are many 
important variables that are not collected such as known 
biological determinants of mortality; however, these data 
are the best nationally representative data available from 
Myanmar. 
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Table 2. Adjusted and unadjusted odds ratio for factor associated with neonatal mortality, analysis of Myanmar 
demographic and health survey, 2015-2016 (n = 4198) 

Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Intermediate factors (Socio economic factors): 

Location of household: 

Urban 1.00 

Rural 1.90 (0.99, 3.64) 0.053 

Household wealth status: 

Highest quintile 1.00 

4thquintile 1.25 (0.38, 4.10) 0.712 

Middle quintile 1.82 (0.67, 4.92) 0.236 

2nd lowest quintile 2.32 (0.87, 6.20) 0.093 

Lowest quintile 2.11 (0.82, 5.45) 0.123 

Mother’s education: 

Primary/secondary or more 1.00 

No education 1.80 (1.00, 3.25) 0.05 

Mother’s working status: 

Not working 1.00 

Working 1.58 (0.90 2.783) 0.112 

Maternal marital status: 

Currently married 1.00 

Formerly married 1.12 (0.41, 3.10) 0.825 

Intermediate (household factors): 

Main household material of the wall: 

Finished 1.00 1.00 

Rudimentary 3.24 (1.31, 8.01) 0.011 3.24 (1.31, 8.01) 0.011 

Natural 4.22 (1.36, 13.09) 0.013 4.22 (1.36, 13.09) 0.013 

Main household material of the roof: 

Finished 1.00 

Rudimentary 2.22 (0.36, 13.87) 0.391 

Natural 1.48 (0.84, 2.59) 0.171 

Cooking location: 

In a separate building 1.00 

In the house 2.15 (1.09, 4.23) 0.027 

Outdoors 0.98 (0.32, 2.99) 0.976 

Separate room for cooking (2688): 

Yes 1.00 

No 1.08 (0.56, 2.10) 0.814 

Improved sanitation facilities: 

Yes 1.00 

No 1.03 (0.61, 1.74) 0.916 

Improved source of drinking water: 

Yes 1.00 

No 0.79 (0.46, 1.37) 0.401 

Type of cooking fuel: 

Clean fuels 1.00 

Polluting fuels 1.00 (0.49, 2.07) 0.992 

Environmental tobacco smoke: 

No 1.00 

Yes 1.05 (0.64, 1.72) 0.834 
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Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Proximate (Individuals’ factors): 

Maternal factors: 

Mother’s current age (years): 

20-29 years 1.00 

Under 20 years 0.98 (0.13, 7.28) 0.985 

30-39 years 1.26 (0.71, 2.25) 0.426 

40 years and over 1.21 (0.54, 2.72) 0.649 

Current use of contraception method: 

Modern method 1.00 

Traditional/no method 1.23 (0.70, 2.17) 0.471 

Desire for pregnancy: 

Wanted then 1.00 

Wanted later/no more 1.04 (0.48, 2.29) 0.930 

Ever had a terminated pregnancy: 

Yes 1.00 

No 1.44 (0.51, 4.06) 0.487 

Mothers smoking status: 

Never smoke 1.00 

Yes smoke 2.02 (1.02, 3.98) 0.043 

Child factors: 

Sex of child: 

Female 1.00 

Male 1.18 (0.71, 1.97) 0.514 

Birth rank: 

1st birth rank 1.00 

2-3rd birth rank 1.43 (0.73, 2.82) 0.301 

4th birth rank and over 2.02 (1.05, 3.89) 0.035 

Preceding birth interval: 

1st child 1.00 

Birth interval <3 years 2.41 (1.23, 4.70) 0.010 

Birth interval >3 years 1.30 (0.66, 2.53) 0.446 

Delivery and post-delivery factors: 

Delivery assistant: 

Health professional 1.00 

None/TBA/other untrained 2.12 (1.30, 3.44) 0.003 

Place of delivery: 

Health facility 1.00 

Non-health facility 2.55 (1.35, 4.81) 0.004 

Mode of delivery: 

Caesarean section 1.00 

Non-caesarean section 4.85 (1.39, 16.88) 0.013 

Child’s breastfeeding status: 

Child ever-breastfed 1.00 1.00 

Child never-breastfed 47.06 (25.36, 87.33) <0.001 36.34 (17.58, 75.12) <0.001 

Birthweight (kilograms): 

2500-3500 kilograms 1.00 1.00 

<2500 kilograms 5.87 (1.04, 33.04) 0.045 2.41 (0.60, 9.62) 0.212 

>3500 kilograms 0.55 (0.09, 3.48) 0.528 0.52 (0.63, 4.27) 0.542 
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Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Not weighed at birth 5.78 (2.19, 15.26) <0.001 4.16 (1.58, 11.00) 0.004 

Birth size: 

Average 1.00 1.00 

Smaller than average 3.63 (1.79, 7.34) <0.001 3.33 (1.44, 7.68) 0.005 

Larger than average 1.35 (0.73, 2.50) 0.34 1.40 (0.63, 3.10) 0.406 

*Unadjusted odds ratio (OR). 
†Confidence interval (CI). 
‡Adjusted odds ratio (AOR), and the odds ratio adjusted for all other variables in the table. 

CONCLUSION 

This study illustrates the indirect causal association be
tween socio-economic position of the household, maternal 
factors and child factors on neonatal, infant and under-
five deaths. In Myanmar infant and under-five mortality is 
strongly related to poverty therefore, effective strategies 
that target the poor population, such as improving the in
frastructure of the household, and access to improve drink
ing water and sanitation facilities is essential for improving 
under-five survival by 2030. Importantly high neonatal and 
infant mortality among low birth weight, smaller than aver
age birth size and never breastfeed children is mostly pre
ventable with timely access to essential newborn care ser
vices. In order to help women and adolescent girls achieve a 
healthy reproductive life improved access to education, and 
reproductive health services is essential. 
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Table 3. Adjusted and unadjusted odds ratio for factor associated with infant mortality, analysis of Myanmar 
demographic and health survey, 2015-2016 (n = 4198) 

Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Intermediate (Socio economic factors): 

Location of household: 

Urban 1.00 

Rural 1.71 (1.02, 2.88) 0.043 

Household wealth status: 

Highest quintile 1.00 1.00 

4th quintile 1.32 (0.49, 3.55) 0.579 1.32 (0.49, 3.53) 0.585 

Middle quintile 2.34 (0.99, 5.51) 0.052 2.26 (0.95, 5.36) 0.065 

2nd lowest quintile 3.43 (1.59, 7.39) 0.002 3.00 (1.40, 6.42) 0.005 

Lowest quintile 3.34 (1.50, 7.40) 0.003 2.82 (1.28, 6.20) 0.010 

Mother’s education: 

Primary/secondary or more 1.00 1.00 

No education 2.21 (1.32, 3.70) 0.003 1.75 (1.06, 2.88) 0.029 

Mother’s working status: 

Not working 1.00 1.00 

Working 1.76 (1.12, 2.75) 0.014 1.68 (1.09, 2.59) 0.019 

Maternal marital status: 

Currently married 1.00 

Formerly married 1.59 (0.81, 3.12) 0.180 

Household fctors: 

Main household material of the wall: 

Finished 1.00 

Rudimentary 1.84 (0.91, 3.72) 0.091 

Natural 2.31 (0.94, 5.69) 0.067 

Main household material of the roof: 

Finished 1.00 

Rudimentary 1.15 (0.19, 6.89) 0.875 

Natural 1.21 (0.77, 1.90) 0.397 

Cooking location: 

In a separate building 1.00 

In the house 1.49 (0.90, 2.46) 0.121 

Outdoors 1.00 (0.43, 2.33) 1.00 

Separate room for cooking (2688): 

Yes 1.00 

No 1.36 (0.80, 2.31) 0.254 

Improved sanitation facilities: 

Yes 1.00 

No 1.39 (0.88, 2.189) 0.158 

Improved source of drinking water: 

Yes 1.00 

No 0.98 (0.64, 1.49) 0.921 

Type of cooking fuel: 

Clean fuels’ 1.00 

Polluting fuels’ 1.53 (0.80, 2.94) 0.196 

Environmental tobacco smoke: 

No 1.00 

Yes 1.41 (0.872.29) 0.163 
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Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Prroximate (individuals’ factors): 

Maternal factors: 

Mother’s current age (years): 

20-29 years 1.00 

Under 20 years 1.38 (0.35, 5.48) 0.646 

30-39 years 1.40 (0.83, 2.34) 0.203 

40 years and over 1.77 (0.96, 3.26) 0.065 

Current use of contraception method: 

Modern method 1.00 

Traditional/no method 1.59 (1.04, 2.44) 0.034 

Desire for pregnancy: 

Wanted then 1.00 

Wanted later/no more 0.92 (0.48, 1.78) 0.810 

Ever had a terminated pregnancy: 

Yes 1.00 

No 1.11 (0.57, 2.14) 0.763 

Mothers smoking status: 

Never smoke 1.00 

Yes smoke 2.44 (1.25, 4.76) 0.009 

Child factors: 

Sex of child: 

Female 1.00 

Male 1.04 (0.70, 1.54) 0.853 

Birth rank: 

1st birth rank 1.00 

2-3rd birth rank 1.41 (0.83, 2.40) 0.209 

4th birth rank and over 2.57 (1.47, 4.49) 0.001 

Preceding birth interval: 

1st child 1.00 1.00 

Birth interval <3 years 3.01 (1.70, 5.31) <0.001 2.26 (1.31, 3.89) 0.003 

Birth interval >3 years 1.29 (0.76, 2.19) 0.349 1.11 (0.64, 1.90) 0.717 

Delivery and post-delivery factors: 

Delivery assistant: 

Health professional 1.00 

None/TBA/other untrained 2.44 (1.56, 3.81) <0.001 

Place of delivery: 

Health facility 1.00 

Non-health facility 2.90 (1.74, 4.82) <0.001 

Mode of delivery: 

Caesarean section 1.00 1.00 

Non-caesarean section 7.73 (2.49, 23.95) <0.001 5.65 (1.78, 17.88) 0.003 

Child’s breastfeeding status: 

Child ever-breastfed 1.00 1.00 

Child never-breastfed 24.65 (13.9, 43.67) <0.001 27.02 (14.11, 51.74) <0.001 

Birthweight (kilograms): 

2500-3500 kilograms 1.00 

Under 2500 kilograms 3.20 (0.82, 12.45) 0.093 

More than 3500 kilograms 0.94 (0.29, 3.03) 0.913 
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Study variables OR* 95%CI† P value AOR ‡ 95% CI P value 

Not weighed at birth 3.70 (1.84, 7.43) <0.001 

Birth size: 

Average 1.00 1.00 

Smaller than average 2.23 (1.28, 3.90) 0.005 1.88 (1.33, 4.45) 0.004 

Larger than average 1.26 (0.77, 2.06) 0.366 1.15 (0.65, 2.04) 0.636 

*Unadjusted odds ratio (OR). 
†Confidence interval (CI). 
‡Adjusted odds ratio (AOR), and the odds ratio adjusted for all other variables in the table 
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Table 4. Adjusted and unadjusted odds ratio for factor associated with under-five mortality, analysis of Myanmar 
demographic and health survey, 2015-2016 (n=4198) 

Study variables OR* 95%CI† P value AOR‡ 95% CI P value 

Intermediate (Socio economic factors): 

Location of household: 

Urban 1.00 

Rural 1.78 (1.06, 2.99) 0.029 

Household wealth status: 

Highest quintile 1.00 1.00 

4th quintile 1.56 (0.60, 4.05) 0.364 1.57 (0.61, 4.07) 0.352 

Middle quintile 2.77 (1.21, 6.34) 0.016 2.74 (1.20, 6.30) 0.017 

2nd lowest quintile 3.69 (1.72, 7.91) 0.001 3.58 (1.68, 7.66) 0.001 

Lowest quintile 3.81 (1.74, 8.33) 0.001 3.83 (1.76, 8.32) 0.001 

Mother’s education: 

Primary/secondary or more 1.00 

No education 2.12 (1.24, 3.63) 0.006 

Mother’s working status: 

Not working 1.00 1.00 

Working 1.61 (1.10, 2.36) 0.015 1.59 (1.09, 2.32) 0.016 

Maternal marital status: 

Currently married 1.00 

Formerly married 1.89 (1.03, 3.48) 0.041 

Household factors: 

Main household material of the wall: 

Finished 1.00 

Rudimentary 1.69 (0.81, 3.52) 0.164 

Natural 2.08 (0.84, 5.16) 0.113 

Main household material of the roof: 

Finished 1.00 

Rudimentary 1.02 (0.17, 6.13) 0.98 

Natural 1.22 (0.79, 1.87) 0.373 

Cooking location: 

In a separate building 1.00 

In the house 1.60 (0.99, 2.58) 0.054 

Outdoors 1.03 (0.46, 2.30) 0.944 

Separate room for cooking (2688): 

Yes 1.00 

No 1.40 (0.84, 2.33) 0.194 

Improved sanitation facilities: 

Yes 1.00 

No 1.40 (0.90, 2.18) 0.138 

Improved source of drinking water: 

Yes 1.00 

No 0.95 (0.64, 1.42) 0.812 

Type of cooking fuel: 

Clean fuels 1.00 

Polluting fuels 1.70 (0.90, 3.20) 0.101 

Environmental tobacco smoke: 

No 1.00 

Yes 1.39 (0.87, 2.21) 0.163 
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Study variables OR* 95%CI† P value AOR‡ 95% CI P value 

Proximate (individuals’ factors): 

Maternal factors: 

Mother’s current age (years): 

20-29 years 1.00 1.00 

Under 20 years 1.42 (0.41, 4.93) 0.581 1.67 (0.48, 5.82) 0.419 

30-39 years 1.39 (0.89, 2.18) 0.144 1.47 (0.93, 2.32) 0.101 

40 years and over 2.05 (1.16, 3.60) 0.013 2.06 (1.12, 3.78) 0.021 

Current use of contraception method: 

Modern method 1.00 

Traditional/no method 1.74 (1.15, 2.61) 0.008 

Desire for pregnancy: 

Wanted then 1.00 

Wanted later/no more 0.97 (0.53, 1.77) 0.913 

Ever had a terminated pregnancy: 

Yes 1.00 

No 1.04 (0.57, 1.92) 0.893 

Mothers smoking status: 

Never smoke 1.00 

Yes smoke 2.65 (1.26,5.55) 0.01 

Child factors: 

Sex of child: 

Female 1.00 

Male: 1.11 (0.77, 1.62) 0.567 

Birth rank 

1st birth rank 1.00 

2-3rd birth rank 1.30 (0.78, 2.17) 0.306 

4th birth rank and over 2.55 (1.46, 4.46) 0.001 

Preceding birth interval: 

1st child 1.00 1.00 

Birth interval <3 years 2.87 (1.62, 5.09) <0.001 2.02 (1.10, 3.70) 0.023 

Birth interval >3 years 1.24 (0.75, 2.06) 0.394 0.87 (0.50, 1.50) 0.614 

Delivery and post-delivery factors: 

Delivery assistant: 

Health professional 1.00 

None/TBA/other untrained 2.58 (1.66, 4.00) <0.001 

Place of delivery: 

Health facility 1.00 

Non-health facility 2.73 (1.67, 4.45) <0.001 

Mode of delivery: 

Caesarean section 1.00 1.00 

Non-caesarean section 6.52 (2.39, 17.79) <0.001 4.97 (1.52, 16.21) 0.008 

Child’s breastfeeding status: 

Child ever-breastfed 1.00 1.00 

Child never-breastfed 21.04 (11.94, 37.09) <0.001 23.02 (12.46, 42.52) <0.001 

Birthweight (kilograms): 

2500-3500 kilograms 1.00 

<2500 kilograms 2.91 (0.76, 11.18) 0.12 

>3500 kilograms 1.13 (0.41, 3.13) 0.813 
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Study variables OR* 95%CI† P value AOR‡ 95% CI P value 

Not weighed at birth 3.78 (1.92, 7.41) <0.001 

Birth size: 

Average 1.00 

Smaller than average 1.83 (1.06, 3.15) 0.029 

Larger than average 1.08 (0.68, 1.73) 0.733 

*Unadjusted odds ratio (OR). 
†Confidence interval (CI). 
‡Adjusted odds ratio (AOR), and the odds ratio adjusted for all other variables in the table. 
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