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ABSTRACT
Objectives To investigate whether urban–rural location 
and socioeconomic factors (income, education and 
employment) are associated with body mass index (BMI) 
and waist–hip ratio (W/H- ratio), and to further explore if 
the associations between urban–rural location and BMI 
or W/H- ratio could be mediated through variations in 
socioeconomic factors.
Design Cross- sectional, WHO STEPS survey of non- 
communicable disease risk factors.
Setting Urban and rural areas of Myanmar.
Participants A total of 8390 men and women aged 25 to 
64 years included during the study period from September 
to December 2014. Institutionalised people (Buddhist 
monks and nuns, hospitalised patients) and temporary 
residents were excluded.
Results The prevalence of overweight and obesity was 
higher in the urban areas and increased with increasing 
socioeconomic status (SES) score. Mean BMI was higher 
among urban residents (ß=2.49 kg/m2; 95% CI 2.28 to 
2.70; p<0.001), individuals living above poverty line, that is, 
≥US$1.9/day (ß=0.74 kg/m2; 95% CI 0.43 to 1.05; p<0.001), 
and those with high education attainment (ß=1.48 kg/m2; 
95% CI 1.13 to 1.82; p<0.001) when adjusting for potential 
confounders. Similarly, greater W/H- ratio was observed 
in participants living in an urban area, among those with 
earnings above poverty line, and among unemployed 
individuals. The association between urban–rural location 
and BMI was found to be partially mediated by a composite 
SES score (9%), income (17%), education (16%) and 
employment (16%), while the association between 
urban–rural location and W/H- ratio was found to be partially 
mediated by income (12%), education (6%) and employment 
(6%).
Conclusion Residents living in urban locations had higher 
BMI and greater W/H- ratio, partially explained by differences 
in socioeconomic indicators, indicating that socioeconomic 
factors should be emphasised in the management of 
overweight and obesity in the Myanmar population. 
Furthermore, new national or subnational STEPS surveys 
should be conducted in Myanmar to observe the disparity in 
trends of the urban–rural differential.

INTRODUCTION
Overweight and obesity pose a major 
economic burden to society, and are important 

determinants for non- communicable diseases 
(NCDs), including cardiovascular diseases 
(CVDs), diabetes, musculoskeletal disorders 
and certain types of cancers.1 An even greater 
risk seems to be associated with excess abdom-
inal obesity.2 3 According to the WHO, 39% 
of adults worldwide were overweight and 13% 
were obese in 2016.1 In the South- East Asia 
Region (SEAR), the estimated proportions of 
overweight and obese were 21.5% and 4.6%, 
respectively.4 5

Urbanization, a complex socioeconomic 
process that gradually transforms the society 
from rural into urban settlements, including 
migrations of people from rural to urban 
areas, is frequently cited as the most important 
factor contributing to increasing overweight 
and obesity, explained by increased access to 
unhealthy foods and a less physically active 
lifestyle in urban areas.6–9 Moreover, among 
urban residents the socioeconomic status 
(SES) is likely to be higher, which in turn 
is associated with higher body mass index 
(BMI) in most low- and middle- income coun-
tries (LMICs).10 11 However, a recent publica-
tion by the NCD Risk Factor Collaboration 
comprising evidence from 2009 population- 
based studies on trends in mean BMI (from 
1985 to 2017), showed that increasing BMI in 

Strengths and limitations of this study

 ► The study is novel in reporting associations between 
income, education, employment with body mass in-
dex or waist–hip ratio in Myanmar.

 ► The study analyses a large nationally representative 
sample including both urban and rural populations.

 ► The internationally recommended WHO STEPS pro-
tocol was followed.

 ► The findings may be generalised to Myanmar’s non- 
institutionalised population only.

 ► Due to cross- sectional nature of the study, causality 
cannot be inferred.
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rural areas has been the main contributor to the global 
rise in mean BMI over the last 33 years, while the contri-
bution from rural to urban migration was small.12

In Myanmar, two surveys were carried out in 2004 
and 2014 in the most populated and developed part of 
Myanmar, the Yangon region.13 14 Findings from these 
studies indicate increasing trends in overweight and 
obesity. The overall prevalence of combined overweight 
and obesity in urban areas of Yangon increased from 
39.8% in 2004 to 40.9% in 2014, whereas in rural areas, 
there was an increase in overweight and obesity preva-
lence from 23.0% to 31.2%.14–16 In 2009, a nationwide 
survey in Myanmar found an overall prevalence of over-
weight and obesity of 18.7% and 6.8%, respectively.17 The 
most recent nationwide study (2015–2016), the Myanmar 
Demographic and Health Survey,18 included 12 160 
women in reproductive age, and reported a high preva-
lence of overweight (28.1%) and obesity (13.1%), and a 
significantly higher proportion of overweight and obesity 
with urban residency, higher economic status and having 
secondary education.

Myanmar has been lagging behind neighbouring coun-
tries in terms of sociodemographic development, which 
could partly be due to socio- political difficulties during 
more than 50 years of military rule, which was gradually 
replaced with a democratic development in 2011.19 In 
order to contribute to a better understanding of socio-
economic determinants of overweight and obesity in 
Myanmar, we analysed a nationally representative sample 
of 25–64 years old men and women from 2014,20 with 
the following objectives: (1) to investigate associations 
of urban–rural location with BMI and waist–hip ratio 
(W/H- ratio); (2) to explore the association of selected 
socioeconomic characteristics (income, education and 
employment status) with BMI and W/H- ratio; and (3) to 
assess whether the potential associations between urban–
rural location and BMI or W/H- ratio could be explained 
by (ie, mediated through) variations in socioeconomic 
characteristics (income, education, and employment 
status).

METHODS
Study design, sampling and participants
A national cross- sectional survey of NCD risk factors in 
Myanmar (WHO STEPS survey) was conducted between 
September and December 2014 in 52 different townships 
in Myanmar.20 A detailed methodological description 
of the sampling and data collection has been published 
previously,20 and is summarised below.

The STEPS survey used a multistage cluster sampling 
method for the selection of townships, wards and 
villages, households, and eligible participants at each of 
the selected households. The first stage of the sampling 
method consisted of townships, which formed the 
primary sampling snits (PSUs). Overall, 52 PSUs were 
selected out of the total of 330 townships, using proba-
bility proportionate to size of population in each PSU. In 

the second stage, six secondary sampling units (SSUs), 
that is, wards (from urban townships) and villages (from 
rural townships) were selected from each chosen PSU 
giving a total of 312 SSUs for the whole country. The 
list of households with unique identification number 
developed from a recent listing of households was used 
as the sampling frame for the third stage. From each 
selected SSU, 30 households were chosen using a system-
atic random sampling method. In this sampling method, 
the elements to be included in the sample are selected 
based on a systematic rule, using a fixed sampling interval 
obtained by dividing population size by required sample 
size.21 In the fourth stage, recruitment of one eligible 
participant aged between 25 and 64 years was done from 
the selected household. The Kish sampling method was 
used to rank the eligible participants in each household in 
order of decreasing age, starting with men then women, 
and randomly selected using the automated programme 
for Kish selection in the handheld PDA (personal digital 
assistant).20

The study population comprises 25–64 years old men 
and women residing in both urban and rural areas. The 
following exclusion criteria were used: individuals with a 
mental or physical illness deemed too ill to participate, 
institutionalised people (Buddhist monks and nuns, 
armed forces, hospitalised patients, prisoners) and 
temporary residents (living in a locality for less than 6 
months).

Altogether, a total of 8757 men and women aged 25–64 
years, residing in both urban and rural areas, participated 
in the survey. The response rates were 94% for the ques-
tionnaire, 91% for physical measurements and 90% for 
biochemical measurements. The final sample for the 
current study included 8390 adults who participated in 
both STEP 1 and STEP 2, excluding 87 women who were 
currently pregnant, and 280 individuals with missing BMI.

Data collection and measurements
The STEPS Instrument covers the following three different 
levels of ‘STEPS’ of risk factor assessment. STEP (1) ques-
tionnaire survey; STEP (2) physical measurement; STEP 
(3) biochemical measurements. In the present study, we 
included variables from STEP 1 and STEP 2.

Eighteen trained teams (containing six members in 
each) collected the data. The English WHO STEPS 
Instrument (core and expanded) questionnaire V.3.0 
was translated into the Myanmar version for the survey. 
A 5- day training was conducted at University of Medi-
cine (2), Yangon. The data collection teams conducted 
a pilot survey of all steps of data collection in the wards 
of North Okkalapa Township, Yangon, on the fifth day of 
the training. Data for STEP 1 and STEP 2 were collected 
at the survey participant’s household during the first visit. 
Face- to- face interviews were conducted to collect infor-
mation on sociodemographic factors and behavioural 
risk factors.

A Seca 217 portable stadiometer was used to measure 
body height without footwear and any hat or hair ties. 
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Findings were recorded in centimetre (cm) to the nearest 
0.1 cm. Body weight was measured with a pre- calibrated 
portable Seca Digital Floor Scale with High Capacity 
(Model 813) to the nearest 0.1 kilogram (kg). During 
weighing, the participants were requested to wear light 
clothing without footwear.20 Waist and hip circumference 
measurement were done in a private area using a Seca 201 
measuring tape. The waist circumference was measured in 
centimetres over light clothing at the midpoint between 
the last palpable rib and the top of the iliac crest. The 
hip circumference measurement was taken by placing the 
tape horizontally at maximum circumference over the 
buttocks. Measures were taken to the nearest 0.1 cm.20

Variables
BMI and W/H-ratio
BMI is the most widely used measure of general over-
weight and obesity22 23 whereas W/H- ratio measures 
abdominal or central obesity and is a better predictor of 
CVD risk.24 25 Therefore, we have included both measures 
in our study.

BMI was calculated as weight in kilograms divided by 
the height in metres squared. Cut- off points for BMI were 
defined based on WHO recommendations: BMI of 25.0–
29.9 kg/m2 was considered overweight whereas having a 
BMI of 30 kg/m2 or higher was considered obese.26 For 
comparison, BMI was also classified according to Asian 
specific cut- off points: BMI of 23.0–27.4 kg/m2 (over-
weight) and BMI of ≥27.5 kg/m2 (obesity).27 W/H- ratio 
was defined as the ratio of the circumference of the waist 
to that of the hip. Central obesity was defined as a W/H- -
ratio above 0.90 for men and above 0.85 for women.28

Urban–rural location
According to the ward or village tract administration law 
2012, a ward is defined as an urban unit and a village is 
defined as a rural unit.29 Hence, the same definition was 
used to define urban and rural areas in the current study.

Sociodemographic factors
Age was defined as completed years of age. Education 
level was defined by both total number of years spent in 
school and by highest educational level obtained. It was 
categorised into seven categories: no formal schooling, 
less than primary school, primary school completed, 
secondary school completed, high school completed, 
college/university completed and postgraduate degree. 
In multivariable analyses, education level was collapsed 
into three groups: low level, medium level and high level 
education. Low level was defined as education below 
primary school completion; Medium level: completion of 
primary and secondary school; High level: completion of 
high school, university or postgraduate education.

Occupation was defined according to the main 
work status over the past 12 months and categorised 
as government employee, non- government employee, 
self- employed, non- paid, student, homemaker, retired, 
unemployed (able to work) and unemployed (unable to 

work). In multivariable analyses, employment status was 
collapsed into two groups: employed and unemployed. 
Employed group included people who were government, 
non- government employee, self- employed and home-
makers. Non- paid, student, retired and unemployed 
(both able and unable to work) were categorised in the 
unemployed group.

Daily personal income was calculated from the entire 
household income divided by the total number of house-
hold members excluding the household members under 
18 years of age. Income was converted from Myanmar 
Kyats into US dollars (US$). Exchange rate of US$1 was 
970 Myanmar Kyats as of 1 September 2014.30 Cut- off 
values for poverty line was used as defined by World Bank: 
US$1.9/day.31

Statistical methods
Statistical analysis was performed in the Statistical Package 
for Social Sciences (SPSS) V.26.0 (Armonk, New York: 
IBM Corp). The characteristics of the study participants 
were presented in the form of frequency (N) and percent-
ages (%) for categorical variables, and mean with SD for 
continuous variables. Differences in categorical variables 
were tested using the χ2 test or Fisher’s exact test, whereas 
differences in the mean for continuous variables were 
tested using two- tailed t- tests. Linear regression was used 
to estimate the association between the urban–rural loca-
tion and socioeconomic factors variables (income, educa-
tion and employment status) with continuous outcomes 
(BMI and W/H- ratio), obtaining betas (β) with 95% CIs. 
Potential multicollinearity between variables was assessed 
with variance inflation factors (VIF). A VIF value greater 
than 10 was considered an indication of multicollinearity; 
however, no significant multicollinearity was observed. 
We tested for heteroscedasticity by using robust estimator 
and there were only minor changes in the estimates, 
which indicates there was no problem of heteroscedas-
ticity. For all statistical analysis, the two- tailed significance 
level was set to 0.05.

Based on previous literature and construction of 
directed acyclic graphs (DAGs),32 we identified potential 
confounders and mediators (see online supplemental 
figure 1). For objective 1, for associations of urban–rural 
location with BMI and W/H- ratio, age and gender were 
identified as confounders (see online supplemental 
figure 1A), and they were therefore included in multivari-
able models to obtain the total effect of urban–rural loca-
tion on BMI and W/H- ratio.

For the second objective, for the association of socio-
economic characteristics (income, education and employ-
ment status) with BMI and W/H- ratio, we constructed 
three different DAGs (see online supplemental figure 
1B–D) for confounder adjustments.

To study the statistical effect of the SES variables 
(income, education and employment status) together, 
the variables were assigned SES values (0/1) and a 
composite SES score was calculated. For this, educa-
tion level was collapsed into two groups: high education 
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(defined as high school completion and above) and 
low education (defined as education below high school 
completion). Participants with earnings above poverty 
line, high education attainment (binary) and employ-
ment were assigned SES value=1 and the lower category 
was assigned SES value=0. Total SES score for each partic-
ipant was obtained by summing up values and total SES 
score was further categorised into three SES groups: low 
(total SES score=0), medium (total SES score=1 and 2) 
and high (total SES score=3) (see online supplemental 
table 1). We assessed the association between SES groups 
and BMI or W/H- ratio with adjustment for confounders 
(age, gender and urban–rural location).

The third objective exploited whether the potential asso-
ciation between urban–rural location and BMI or W/H- -
ratio was mediated through socioeconomic characteristics. 
We included the potential mediators income, education, 
employment and the composite SES score variable one by 
one in order to obtain the direct effect of urban–rural loca-
tion on BMI and W/H- ratio, and the proportion mediated 
through each of the socioeconomic factors.

Patient and public involvement
No patients or public were involved in setting the research 
question or the outcome measures, nor were they involved 
in the design and implementation of the study.

RESULTS
The mean age of the study participants was 44.9 years, 
with rural participants being slightly younger than urban 
participants (table 1). Nearly three- quarters of the partic-
ipants (68.6%), were from rural areas (not shown in 
tables). The mean length of education was 7.7 years in 
urban areas and 4.8 years in rural areas. In urban areas, 
the majority had primary education only (31.9%), 6.6% 
had no formal schooling and 42.7% were self- employed 
(table 1). In the rural areas, 39.6% had primary educa-
tion only, 18.8% had no formal schooling and 68.6% 
were self- employed. The proportion living on <US$1.9/
day was 4.9% in urban areas and 17.5% in rural areas. 
The prevalence of overweight (WHO standard cut- off: 
BMI 25–29.9) and obesity (WHO standard cut- off: BMI 
≥30) was 20.4% and 6.5%, respectively (not shown in 
tables). The prevalence of overweight (Asian cut- off: 
BMI 23–27.4 kg/m²) was higher in women in urban areas 
(35.4%) in comparison to women in rural areas (28.4%) 
(figure 1). Similarly, the prevalence of obesity (Asian 
cut- off: BMI ≥27.5 kg/m²) was higher in urban women 
(27.9%), compared with rural women (12.7%) (figure 1).

Objective 1: association between urban–rural location and 
BMI or W/H-ratio
The mean BMI was higher among urban than rural resi-
dents by 2.49 kg/m2 (β=2.49 kg/m2; 95% CI 2.28 to 2.70; 
p<0.001) when adjusting for age and gender (table 2). 
Similarly, W/H- ratio was 0.015 greater in participants 
living in an urban area (β=0.015; 95% CI 0.011 to 0.020; 

p<0.001) compared with rural, when adjusting for age 
and gender (table 3).

Objective 2: association between socioeconomic factors 
(income, education and employment status) and BMI or W/H-
ratio
The socioeconomic factors income and education, but 
not employment were associated with BMI (table 2). 
Mean BMI was 0.74 kg/m2 higher among individuals 
living above compared with those living below poverty 
line (β=0.74 kg/m2; 95% CI 0.43 to 1.05; p<0.001), 
when adjusting for age, gender, urban–rural location, 
education and employment. BMI was 0.88 kg/m2 higher 
among individuals with medium education and 1.48 kg/
m2 higher among individuals with high education 
(medium education vs low: β=0.88 kg/m2; 95% CI 0.66 
to 1.10; p<0.001 and high education vs low: β=1.48 kg/
m2; 95% CI 1.13 to 1.82; p<0.001). Moreover, BMI was 
higher in medium and high SES groups (medium SES vs 
low: β=0.81 kg/m2; 95% CI 0.49 to 1.14; p<0.001 and high 
SES vs low: β=1.28 kg/m2; 95% CI 0.21 to 2.36; p<0.05) 
(table 2).

There was an association between the socioeconomic 
indicators income and employment but not education, 
with W/H- ratio (table 3). Among those with earnings 
≥US$1.9/day, the W/H- ratio was 0.007 greater (β=0.007; 
95% CI 0.001 to 0.013; p<0.05) than those earning 
<US$1.9/day. Unemployed participants had greater 
W/H- ratio than employed participants in the crude esti-
mates, but the association was attenuated in the adjusted 
estimates (table 3). In addition, medium and high SES 
groups had greater W/H- ratios than the low SES group in 
the crude estimates (table 3).

When combining income, education and employ-
ment status into a composite SES score, the prevalence 
of overweight (BMI 25–29.9) and obesity (BMI ≥30) 
increased with increasing SES score for both genders 
(figure 2). Similarly, the prevalence of central obesity 
(W/H- ratio>0.9 for men and W/H- ratio>0.85 for women) 
increased with increasing SES score in men, whereas in 
women the prevalence was almost similar in medium and 
high SES group (figure 2).

Objective 3: association between urban–rural location and 
BMI or W/H-ratio mediated by socioeconomic factors (income, 
education, and employment status)
Table 4 shows the adjusted total and direct effects of 
urban–rural location on BMI and W/H- ratio. There 
was change in the estimates for BMI after adjusting for 
income (table 4), which gave an indirect effect of urban–
rural location through income: 2.50–2.08=0.42 kg/m2, 
and a mediated proportion of 17% (0.42/2.50=0.17). 
Similarly, adjusting for education gave an indirect effect 
of urban–rural location through education of 0.40 kg/
m2, and a mediated proportion of 16%. When adjusting 
for employment, corresponding figures were 0.40 kg/
m2 and mediated proportion of 16%. Adjustment 
for the composite SES score gave an indirect effect of 
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urban–rural location through composite SES score of 
0.22 kg/m2, and a mediated proportion of 9%. There 
was change in the estimates for W/H- ratio after adjusting 
for income, which gave an indirect effect of urban–rural 
location through income of 0.002, and a mediated 
proportion of 12%. Similarly, adjusting for education 
gave an indirect effect of urban–rural location through 
education of 0.001, and a mediated proportion of 6%, 
and when adjusting for employment: 0.001 (mediated 
proportion of 6%) (table 4). Furthermore, adjusting for 
composite SES score gave an indirect effect of urban–
rural location through composite SES score of 0.002, and 
a mediated proportion of 12%.

DISCUSSION
We found the prevalence of overweight and obesity, 
including central obesity to be higher in urban areas in 
Myanmar compared with rural areas. There was a consis-
tent positive adjusted association between SES and BMI, 
while the association between SES and W/H- ratio was 
less consistent. Out of the socioeconomic factors, educa-
tion was found to have the strongest association with 
BMI (general overweight and obesity), whereas income 
had the strongest association with W/H- ratio (central 
obesity). The association between urban–rural location 
and BMI was found to be partially mediated by the SES 
indicators with income, education and employment status 

Table 1 Characteristics of 25–64 years old residents in Myanmar, by gender and urban–rural location

Variables

Total
(n=8390)
N (%)

Urban Rural

Male 
(n=830)
N (%)

Female 
(n=1798)
N (%)

Total
(n=2628)
N (%)

Male 
(n=2117)
N (%)

Female 
(n=3645)
N (%)

Total
(n=5762)
N (%)

Age (mean years±SD) 44.9±10.7 47.0±10.8 46.0±10.3 46.4±10.4 44.1±10.9 44.4±10.7 44.2±10.8

Age group (years)

  25–34 1689 (20.1) 139 (16.7) 272 (15.1) 411 (15.6) 488 (23.1) 790 (21.7) 1278 (22.2)

  35–44 2315 (27.6) 178 (21.4) 511 (28.4) 689 (26.2) 577 (27.3) 1049 (28.8) 1626 (28.2)

  45–54 2412 (28.7) 269 (32.4) 558 (31.0) 827 (31.5) 580 (27.4) 1005 (27.6) 1585 (27.5)

  55–64 1974 (23.5) 244 (29.4) 457 (25.4) 701 (26.7) 472 (22.3) 801 (22.0) 1273 (22.1)

  Education (mean years±SD) 5.7±4.1 8.4±3.9 7.5±4.2 7.7±4.1 5.3±3.4 4.5±3.8 4.8±3.7

Education level

  No formal school 1256 (15.0) 51 (6.1) 122 (6.8) 173 (6.6) 370 (17.5) 713 (19.6) 1083 (18.8)

  Less than primary school 1912 (22.8) 66 (8.0) 293 (16.3) 359 (13.7) 434 (20.5) 1119 (30.7) 1553 (27.0)

  Primary school completed 3121 (37.2) 265 (31.9) 574 (31.9) 839 (31.9) 933 (44.1) 1349 (37.0) 2282 (39.6)

  Secondary school completed 1044 (12.4) 214 (25.8) 349 (19.4) 563 (21.4) 239 (11.3) 242 (6.6) 481 (8.3)

  High school completed 524 (6.2) 117 (14.1) 203 (11.3) 320 (12.2) 86 (4.1) 118 (3.2) 204 (3.5)

  College/university completed 499 (5.9) 110 (13.3) 241 (13.4) 351 (13.4) 53 (2.5) 95 (2.6) 148 (2.6)

  Postgraduate degree 34 (0.4) 7 (0.8) 16 (0.9) 23 (0.9) 2 (0.1) 9 (0.2) 11 (0.2)

Employment status

  Government employee 359 (4.3) 81 (9.8) 120 (6.7) 201 (7.6) 59 (2.8) 99 (2.7) 158 (2.7)

  Non- government employee 560 (6.7) 88 (10.6) 78 (4.3) 166 (6.3) 182 (8.6) 212 (5.8) 394 (6.8)

  Self- employed 5074 (60.5) 495 (59.6) 628 (34.9) 1123 (42.7) 1667 (78.7) 2284 (62.7) 3951 (68.6)

  Non- paid 210 (2.5) 36 (4.3) 28 (1.6) 64 (2.4) 59 (2.8) 87 (2.4) 146 (2.5)

  Student 8 (0.1) 3 (0.4) 0 (0.0) 3 (0.1) 2 (0.1) 3 (0.1) 5 (0.1)

  Homemaker 1559 (18.6) 6 (0.7) 811 (45.1) 817 (31.1) 7 (0.3) 735 (20.2) 742 (12.9)

  Retired 174 (2.1) 61 (7.3) 38 (2.1) 99 (3.8) 44 (2.1) 31 (0.9) 75 (1.3)

  Unemployed (able to work) 298 (3.6) 47 (5.7) 70 (3.9) 117 (4.5) 59 (2.8) 122 (3.3) 181 (3.1)

  Unemployed (unable to work) 144 (1.7) 13 (1.6) 24 (1.3) 37 (1.4) 38 (1.8) 69 (1.9) 107 (1.9)

  Refused to answer 4 (0.0) 0 (0.0) 1 (0.1) 1 (0.0) 0 (0.0) 3 (0.1) 3 (0.1)

Daily income US$ per day (n=7408)

  <1.9 992 (13.4) 38 (5.0) 79 (4.8) 117 (4.9) 316 (17.0) 559 (17.8) 875 (17.5)

  ≥1.9 6416 (86.6) 727 (95.0) 1559 (95.2) 2286 (95.1) 1540 (83.0) 2590 (82.2) 4130 (82.5)

US$, US dollar.
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contributing almost equally. In the association between 
urban–rural location and W/H- ratio, the highest propor-
tion was mediated by income.

A previous study from Myanmar reported an 28% 
overall prevalence of overweight and 13% prevalence of 
obesity, which was higher than in the current study.18 The 
higher prevalence could be due to the inclusion of adult 
women only and the use of Asian- specific BMI cut- offs. 
However, our findings of a higher BMI and greater W/H- -
ratio in urban compared with rural areas corroborates 

previous studies conducted in Myanmar.14–16 Further, it 
is also consistent with findings of studies carried out in 
other countries of the SEAR,33–37 and of a global study 
conducted in 2010, which reported that the overall preva-
lence of overweight and obesity was higher in urban areas 
compared with their rural counterpart.38 In contrast to 
our findings, a recent study composed of data from 2009 
population- based studies showed that BMI is rising at the 
same proportion or faster in rural areas compared with 
urban in LMICs except women in sub- Saharan Africa.12 

Figure 1 Proportion of participants with high body mass index (BMI) (above Asian overweight and obesity cut- off) and waist–
hip ratio (W/H- ratio), with 95% CI, of 25–64 years old Myanmar residents by urban–rural location and gender.

Table 2 Level of associations between urban–rural location and socioeconomic factors with BMI (kg/m2) among 25–64 years 
old Myanmar residents

Variables Category Mean BMI±SD

Crude estimates Adjusted estimates

β (95% CI) β (95% CI)

Location Rural 21.9±4.1 Ref. Ref.

Urban 24.5±5.5 2.62 (2.40 to 2.83)† 2.49 (2.28 to 2.70)† ¶

Income‡ <US$1.9/day 21.5±4.1 Ref Ref.

≥US$1.9/day 22.9±4.8 1.44 (1.12 to 1.76)† 0.74 (0.43 to 1.05)† **

Education Low 21.9±4.2 Ref. Ref.

Medium 22.9±4.8 0.98 (0.76 to 1.21)† 0.88 (0.66 to 1.10)† ††

High 24.2±5.7 2.28 (1.95 to 2.61)† 1.48 (1.13 to 1.82)† ††

Employment§ Employed 22.7±4.7 Ref. Ref.

Unemployed 22.7±5.1 0.04 (−0.30 to 0.38) −0.06 (−0.39 to 0.26)‡‡

SES Low 21.4±4.0 Ref. Ref.

Medium 22.9±4.8 1.42 (1.09 to 1.76)† 0.81 (0.49 to 1.14)† ††

High 24.1±4.8 2.65 (1.54 to 3.77)† 1.28 (0.21 to 2.36)* ††

*P<0.05.
†P<0.001.
‡982 out of 8390 participants with missing value for income excluded in crude and adjusted estimates.
§4 participants with missing employment status excluded in crude and adjusted estimates.
¶Adjusted for age and gender.
**Adjusted for age, gender, urban–rural location, education and employment.
††Adjusted for age, gender and urban–rural location.
‡‡Adjusted for age, gender, urban–rural location and education.
BMI, body mass index; Ref, reference category; SES, socioeconomic status; US$, US dollar.
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Similar study reported that mean BMI was generally 
higher in rural compared with urban men in South Asia 
while BMI increased at a similar rate in rural and urban 
men in East and Southeast Asia. The study also reported 
that changes in rural areas are driving the increase 
in mean BMI globally.12 The authors suggested that 
improved road infrastructure and transportation has led 
to an increased access to high calorie foods, mechanised 

farming equipment, in addition to shifts from manual 
labour to more sedentary work,12 that is, an urbanisation 
of the rural areas.

There is a paucity of studies investigating the associa-
tion of all three socioeconomic factors (income, educa-
tion and employment status) with BMI and W/H- ratio in 
both male and female populations in Myanmar, hence the 
current study is the first to report these novel findings. In 

Table 3 Level of associations between urban–rural location and socioeconomic factors with W/H- ratio among 25–64 years 
old Myanmar residents

Variables Category Mean W/H- ratio±SD

Crude estimates Adjusted estimates

β (95% CI) β (95% CI)

Location Rural 0.84±0.09 Ref. Ref.

Urban 0.86±0.11 0.016 (0.012 to 0.021)‡ 0.015 (0.011 to 0.020)‡ **

Income§ <US$1.9/day 0.84±0.07 Ref. Ref.

≥US$1.9/day 0.85±0.09 0.010 (0.004 to 0.016)* 0.007 (0.001 to 0.013)* ††

Education Low 0.84±0.08 Ref. Ref.

Medium 0.85±0.10 0.005 (0.00 to 0.009)* 0.002 (−0.003 to 0.006)‡‡

High 0.85±0.11 0.006 (−0.001 to 0.013) 0.002 (−0.006 to 0.009)‡‡

Employment¶ Employed 0.85±0.09 Ref. Ref.

Unemployed 0.86±0.10 0.018 (0.011 to 0.025)‡ 0.006 (−0.001 to 0.014)§§

SES Low 0.84±0.07 Ref. Ref.

Medium 0.85±0.09 0.012 (0.005 to 0.018)† 0.008 (0.001 to 0.014)‡‡ *

High 0.88±0.19 0.044 (0.022 to 0.066)‡ 0.019 (−0.002 to 0.040)‡‡

Seven participants with missing W/H- ratio excluded in crude and adjusted estimates
*P<0.05.
†P<0.01.
‡P<0.001.
§982 out of 8390 participants with missing value for income excluded in crude and adjusted estimates.
¶4 participants with missing employment status excluded in all models.
**Adjusted for age and gender.
††Adjusted for age, gender, urban–rural location, education and employment.
‡‡Adjusted for age, gender and urban–rural location.
§§Adjusted for age, gender, urban–rural location and education.
Ref, reference category; SES, socioeconomic status; US$, US dollar; W/H- ratio, waist–hip ratio.

Figure 2 Prevalence of overweight (BMI 25–29.9), obesity (BMI ≥30) and central obesity (W/H- ratio>0.9 for men and W/H- 
ratio>0.85 for women) across three levels of SES (calculated composite SES score) among 25–64 years old Myanmar residents, 
by gender. BMI,body mass index; SES, socioeconomic status; W/H- ratio, waist–hip ratio.
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our study, higher income and higher education was asso-
ciated with increased BMI, which is in accordance with a 
systematic review of studies investigating the association 
between SES and obesity in LMICs.6 Additionally, a wide 
scale and much larger study focusing on the association 
between socioeconomic factors and weight status across 
53 countries in 2010 found that the prevalence of obesity 
was highest in the richest quintile of the participants.38 
Another study from 70 low- income, middle- income and 
high- income countries found a strong, positive association 
between individual income and obesity.39 Furthermore, 
our result correspond with evidence from a systematic 
review of studies40 and a study involving non- pregnant 
women from 37 developing countries,41 which observed 
positive associations between education and obesity in 
low- income countries. Several studies from Bangladesh, 
Nepal, India and Sri Lanka also support this.34–37 42 
Based on the Myanmar Demographic and Health Survey 
2015–2016, 28% of Myanmar’s population is living in 
urban areas.43 However, Myanmar is still considered 
to be in the early phase of the demographic transition. 
Much of the current development is happening in the 
cities,44 which indicates that many of the rural areas in 
Myanmar are not yet influenced by the ongoing urbani-
sation of the country. The economic growth in Myanmar, 
has reduced the proportion of people living below the 
poverty line (a reduction in poverty from 48% to 25% 
between 2005 and 2017).45 Because of the continuing 
economic development of the country, there may be an 
increase in sedentary lifestyle, higher income and more 
availability of processed food in urban areas, culminating 
to an increased burden of overweight and obesity as 
diet and physical activity are its major risk factors.46 As 
rice is the main staple food of Myanmar, people gener-
ally consume high amounts of carbohydrates, which in 
turn is associated with high BMI.47 48 In urban Myanmar 
residents, high intakes of fat and protein have been 
reported.49 Moreover, the consumption of fast food and 
high caloric soft drinks and alcohol is higher in urban 
inhabitants compared with rural dwellers.48 Additionally, 
in a study conducted in the Yangon region of Myanmar, 
the prevalence of physical inactivity was low, and no 
difference was observed between urban and rural resi-
dents.14 However, most of the physical activity was linked 
to work, and high energy expenditure in the workplace 
was higher among rural than among urban residents.14 
There may also be cultural determinants of BMI, as a 
larger body size often symbolises high status and good 
health in Myanmar, which means that people with a high 
SES may even prefer a larger body size.48 In LMICs, in 
general, high SES individuals have been found to have a 
higher energy intake, reflecting a greater access to both 
inexpensive energy dense foods and expensive higher- 
quality food items.50 Rural populations in high- income 
countries have excess BMI compared with urban popu-
lations.12 51–54 As compared with urban populations in 
high- income countries, rural populations often have 
lower income and education, limited access to healthy Ta
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and fresh food choices and they have less sports facilities 
and recreational activities, possibly explaining the higher 
rural BMI.55 56 In high- income countries, the obesity risk is 
often higher for individuals in low SES groups compared 
with high SES groups,57–60 as those in the high SES groups 
are more likely to consume healthy foods, such as whole 
grains, lean meats, fish, low- fat dairy products and fruit 
and vegetables.61 62 They also more often have several 
physical activity opportunities and more knowledge about 
healthy choices.63

We found that the association between urban–rural 
location and BMI was only partially mediated by socio-
economic factors such as income, education and employ-
ment status. Our finding is in line with a study conducted 
in women in reproductive age in 38 LMICs, reporting that 
much, but not all of the urban–rural differences in BMI is 
driven by the socioeconomic composition (measured by 
household wealth).10 This indicates that other important 
factors could explain the urban–rural BMI difference in 
Myanmar, including differences in non- leisure physical 
activity opportunities, less energy intensive occupation in 
urban areas, differences in neighbourhood environment, 
better transportation facilities and better access to high 
ultra- processed and packaged food in urban areas.64–66 
Future prospective studies may be able to provide infor-
mation that can explain this association. Road infrastruc-
ture and transportation facility is not well developed in 
the rural part of Myanmar.67 As many as 40% of villages 
are without road access and additional 30% villages have 
access only part of the season, requiring the rural popu-
lation to travel long distances to access markets and basic 
services leading to high energy expenditure.67

Strengths and limitations
The findings of this study add to the current research 
related to large population analyses of overweight and 
obesity. One of the major strengths of this study is the 
analyses of a large nationally representative sample of 
8390 participants that constitutes both urban and rural 
populations in Myanmar. In addition, the internation-
ally recommended WHO STEPS protocol was diligently 
followed, and the outcome measures were assessed using 
standardised procedures. The response rate was high, at 
91%. Moreover, we used W/H- ratio as the measure of 
central obesity in addition to BMI. There are, however, 
some limitations. The study was cross- sectional which 
means that causality cannot be determined, for example, 
the temporal relationships between socioeconomic 
factors and obesity cannot be inferred; evidence suggests 
the association is likely to be bidirectional.68 69 Further-
more, 982 participants refused to provide information 
on their income were excluded. These have a higher 
likelihood of belonging to lower- income groups as most 
of them were unemployed, which may have given an 
underestimation of socioeconomic differences in BMI. 
At the analysis stage, 280 participants were excluded 
from the study due to missing BMI values. As associa-
tion measures are robust, it is unlikely that this exclusion 

has substantially contributed to selection bias.70 Institu-
tionalised people like monks, nuns and soldiers were 
excluded from the sampling frame as their lifestyle may 
differ from most of the general population, which means 
that the findings can only be generalised to Myanmar’s 
non- institutionalised population.

CONCLUSION
The current study examines the relation between urban–
rural location and socioeconomic factors with general 
and central overweight and obesity in adult residents in 
Myanmar. Taken together, we found an independent and 
positive association between urban–rural location and 
BMI, partially, but not fully explained by socioeconomic 
factors. Mean BMI was higher among urban dwellers, 
individuals living above poverty line and in those with 
higher attained education level.

Knowledge about the significant roles played by location 
of living (urban and rural) and socioeconomic factors in 
relation to overweight and obesity can contribute to the 
development of well- targeted policies. Currently, mainly 
behavioural factors have been emphasised in preven-
tion strategies for the management of overweight and 
obesity in Myanmar. Our findings imply that there should 
also be a focus on socioeconomic factors in order to 
reduce the burden of overweight and obesity. Moreover, 
updated national or subnational STEPS surveys should 
be conducted to continue monitoring the trends and 
urban–rural differences in overweight and obesity.
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Supplementary  Table  1:  Socioeconomic  status  (SES)  score:  description  of  the  variable, 

calculation procedure, score range and SES groups 

 Variables 

combined 

Variables value Score 

range 

SES groups 

 SES score Education Low  education=  0  (below  high 

school completion) 

0-3 

 

Low  (Total  SES  score 

0) 

 

Medium (Total SES 

score 1 and 2) 

 

High  (Total  SES  score 

3) 

High  education=  1 (high  school 

completion and above) 

Income  Below poverty line= 0 

Above poverty line= 1 

Employment Unemployed= 0 

Employed= 1 
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Supplementary Figure 1: DAGs for the casual relationship between exposure and outcome  

 

A: showing hypothesized causal relationships between urban-rural location and BMI or W/H-ratio, adjusted for 

age and gender 

B: showing hypothesized causal relationships between income and BMI or W/H-ratio, adjusted for age, gender, 

urban-rural location, education, and employment 

C: showing hypothesized causal relationships between education and BMI or W/H-ratio, adjusted for age, gender 

and urban-rural location 

D:  showing  hypothesized  causal  relationships  between  employment  and  BMI  or  W/H-ratio,  adjusted  for  age, 

gender, urban-rural location and education  
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