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Abstract
Objective  The first is to estimate the prevalence 
of dyslipidaemia (hypercholesterolaemia, 
hypertriglyceridaemia, high low-density lipoprotein (LDL) 
level and low high-density lipoprotein (HDL) level), as well 
as the mean levels of total cholesterol, triglyceride, LDL 
and HDL, in the urban and rural Yangon Region, Myanmar. 
The second is to investigate the association between 
urban-rural location and total cholesterol.
Design  Two cross-sectional studies using the WHO STEPS 
methodology.
Setting  Both the urban and rural areas of the Yangon 
Region, Myanmar.
Participants  A total of 1370 men and women aged 25–74 
years participated based on a multistage cluster sampling. 
Physically and mentally ill people, monks, nuns, soldiers 
and institutionalised people were excluded.
Results  Compared with rural counterparts, urban dwellers 
had a significantly higher age-standardised prevalence 
of hypercholesterolaemia (50.7% vs 41.6%; p=0.042) 
and a low HDL level (60.6% vs 44.4%; p=0.001). No 
urban-rural differences were found in the prevalence of 
hypertriglyceridaemia and high LDL. Men had a higher 
age-standardised prevalence of hypertriglyceridaemia 
than women (25.1% vs 14.8%; p<0.001), while the 
opposite pattern was found in the prevalence of a high LDL 
(11.3% vs 16.3%; p=0.018) and low HDL level (35.3% vs 
70.1%; p<0.001).  Compared with rural inhabitants, urban 
dwellers had higher age-standardised mean levels of 
total cholesterol (5.31 mmol/L, SE: 0.044 vs 5.05 mmol/L, 
0.068; p=0.009), triglyceride (1.65 mmol/L, 0.049 vs 
1.38 mmol/L, 0.078; p=0.017), LDL (3.44 mmol/L, 0.019 vs 
3.16 mmol/L, 0.058; p=0.001) and lower age-standardised 
mean levels of HDL (1.11 mmol/L, 0.010 vs 1.25 mmol/L, 
0.012; p<0.001). In linear regression, the total cholesterol 

was significantly associated with an urban location among 
men, but not among women.
Conclusion  The mean level of total cholesterol and the 
prevalence of hypercholesterolaemia were alarmingly high 
in men and women in both the urban and rural areas of 
Yangon Region, Myanmar. Preventive measures to reduce 
cholesterol levels in the population are therefore needed.

Introduction
Cardiovascular disease (CVD) is a major cause 
of mortality in both developed and devel-
oping countries.1 2 High blood cholesterol is 
one of its primary risk factors, with the global 
burden of diseases estimating that high blood 
cholesterol alone accounted for 4.0 million 
deaths and 88.7 million  disability-adjusted 
life years  globally.3 In the South-East Asia 
Region (SEAR) high blood cholesterol has 
contributed to 6.6% of total deaths,4 whereas 
in developed countries the blood cholesterol 
level has been high, but is now decreasing.5 
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Strengths and limitations of this study

►► The lipid profile of populations in Myanmar is 
scarcely studied.

►► Response rates (86% in urban areas and 84% in 
rural areas) were high.

►► We did not assess the fat composition of the diet of 
the participants.

►► There was a lack of information about awareness, 
treatment and the control of high blood cholesterol.
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However, an increasing trend in blood cholesterol level 
has been observed in developing countries, including 
in both SEAR countries and globally.3 5 A previous study 
from 2008 has estimated the prevalence of hypercholes-
terolaemia to be 39% globally and 29% in the SEAR.6 A 
STEP survey in the Yangon Region, Myanmar, reported 
that 26.2% of the population lived with hypercholestero-
laemia in 2003.7

The occurrence of hypercholesterolaemia can be 
reduced by changing one’s dietary pattern to a lower 
total fat intake and an increased ratio of polyunsaturated 
or monounsaturated fatty acids to saturated fatty acids, 
and by increasing physical activitiy.8–11 A 10% reduction 
in blood cholesterol at the age of 40 years can be half the 
risk of ischaemic heart diseases within 5 years, and 20% 
at the age of 70.12 Although a previous study from the 
Yangon Region showed a high prevalence of hypercho-
lesterolaemia, little is still known about dyslipidaemia in 
Myanmar. In the present study, we aim at presenting the 
distribution of total cholesterol (TC) and the prevalence 
of hypercholesterolaemia in the urban and rural parts 
of Yangon Region of Myanmar, as well as investigating 
the association between TC and an urban-rural location. 
Furthermore, we also aim at estimating the prevalence of 
the hypertriglyceridaemia, high low-density lipoprotein 
(LDL) level, the low high-density lipoprotein (HDL) level 
and the mean levels of triglyceride (TG), LDL and HDL 
by sociodemographic factors.

Populations and methods
In 2013 and 2014, two cross-sectional studies applying 
similar methods were conducted in the urban and rural 
areas of Yangon Region, respectively. The population of 
the Yangon Region, which is the most populated area 
in Myanmar, is 7.4 million, in which 5.2 million reside in 
urban areas and 2.2 million in rural areas.13

The study applied WHO STEPS methodology,14 
including three STEPS. STEP 1 is a questionnaire part for 
sociodemographic information such as age, sex, educa-
tion, income, behavioural characteristics of tobacco use, 
alcohol consumption, nutrition, physical activity and diag-
noses of hypertension and diabetes. In STEP 2, anthro-
pometry and blood pressure are measured, while in STEP 
3 fasting venous blood is drawn to assess the concentra-
tion of TC, TG and HDL.

Both men and women aged 25–74 years were included 
in the study, but those who were deemed to be too phys-
ically and mentally ill to participate were not invited. 
Monks, nuns, soldiers and institutionalised people were 
not invited to participate in the study.

The sample size was estimated using the WHO STEPS 
sample size calculator,15 hence we planned to invite 800 
for each study (ie, 1600 in total). The details of the sample 
size calculation have been published elsewhere.16 17 The 
sampling adopted a multistage cluster sampling method, 
and during the first stage, six townships from urban 
areas and six townships from rural areas were randomly 
selected. Five wards (urban township units) from each 

of the selected urban townships and five villages (rural 
township units) from each of the selected rural townships 
were randomly chosen, thus making a total of 30 wards 
and 30 villages. From each selected ward and village, 
26–27 households were randomly chosen from a list 
of all households in the wards and villages. From each 
household, the eligible members were listed, and one was 
randomly invited to participate in the study. Stratification 
on gender was also done. With the equal gender composi-
tion, we invited 804 from urban areas and 804 from rural 
areas, comprising a total of 1608 invitees. Among them, 
755 (94% response) from urban areas and 731 (91% 
response) in rural areas took part in the study. All three 
STEPS were completed by a total of 691 (86%) from 
urban areas and 679 (84%) from rural areas. The partici-
pant recruitment process was shown in the online supple-
mentary figure 1. Non-responses in STEP 1 and STEP 2 
were due to ‘Not willing’ and ‘Busy’. The main reason for 
non-participation in STEP 3 was due to ‘being afraid of 
blood tests’. Pregnant women (3 from urban areas and 
10 from rural areas) were excluded in the analyses since 
physiological changes in pregnancy may have influenced 
biochemical values.

Data collection and measurements
Five trained medical doctors collected the data in each 
survey. One of them took part in both data collections, and 
in both surveys identical methods were applied, using the 
WHO STEPS guidelines.14 Participants were interviewed 
face-to-face with a questionnaire before blood pressure, 
body height, weight, and  waist and hip circumferences 
were measured.14 The next morning, participants were 
asked to attend a nearby health facility or survey site 
after 10 hours of overnight fasting. Venous blood samples 
were collected using a lipid tube and glucose tube, and 
stored in cold boxes with ice and then transported to the 
National Health Laboratory, Yangon, a reference labora-
tory for the Ministry of Health. Blood samples were anal-
ysed less than 3 hours after drawing blood.

Serum concentrations of TC, TG and HDL were deter-
mined by using the enzymatic colorimetric test, while 
the serum concentration of LDL was calculated from the 
Friedewald equation29: ‘Low-density lipoprotein=TC−
HDL−TG/2.17 (mmol/L)’.  Fasting blood glucose was 
investigated by the enzymatic reference method with 
hexokinase.

Variables
Hypercholesterolaemia was defined according to the 
National Cholesterol Education Programme guide-
lines: TC level  ≥5.17 mmol/L.18 Hypertriglyceridaemia 
was defined as a TG level  ≥2.0 mmol/L,14 low HDL 
as <1.03 mmol/L in men and <1.28 mmol/L in women, 
and a high LDL as ≥4.13 mmol/L.18 Severe hypercholes-
terolaemia was defined as an LDL level ≥5.0 mmol/L.19 20

Education level was categorised into four groups: no 
formal school, less than and primary school completed 
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Table 1  Sociodemographic characteristics of urban and 
rural 25–74 year-old citizens of the Yangon Region, Myanmar

Urban (n=691) Rural (n=679)
Total 
(n=1370)

Gender (n (%))

 � Male 338 (48.9) 342 (50.4) 680 (49.6)

 � Female 353 (51.1) 337 (49.6) 690 (50.4)

Age (mean years±SD)

 � Male 50.8±13.7 47.0±12.5 48.9±13.2

 � Female 47.6±12.4 46.2±12.4 46.9±12.4

 � Total 49.2±13.2 46.6±12.4 47.9±12.9

Age group (proportion %)

 � 25–34 123 (17.8) 136 (20.0) 259 (18.9)

 � 35–44 143 (20.7) 172 (25.3) 315 (23.0)

 � 45–54 159 (23.0) 167 (24.6) 326 (23.8)

 � 55–64 164 (23.7) 142 (20.9) 306 (22.3)

 � 65–74 102 (14.8) 62 (9.1) 164 (12.0)

Education level (n (%))

 � No formal 
education

18 (2.6) 68 (10.0) 86 (6.3)

 � 1–5 years 189 (27.4) 452 (66.6) 641 (46.8)

 � 6–11 years 300 (43.4) 122 (18.0) 422 (30.8)

 � >11 years 184 (26.6) 37 (5.5) 221 (16.2)

Daily income* (n (%))

 � US$<1.9/day 296 (42.8) 447 (65.8) 743 (54.2)

 � US$1.9–3.09/
day

140 (20.3) 111 (16.4) 251 (18.3)

 � US$≥3.1/day 196 (28.4) 101 (14.9) 297 (21.7)

*Missing respondents: 79 due to refusals.
Exchange rate: US$1=953.8 Myanmar Kyat as of 
5 November 2013.

(1–5 years), secondary to high school completed (6–11 
years) and higher education (>11 years). Daily individual 
income was categorised into three groups according to 
the World Bank’s cut-off of poverty lines of US$1.90/day 
and US$3.10/day.21

Behavioural risk factors
Those who currently smoked tobacco on a daily basis 
were regarded as daily smokers.14 On average, the cut-off 
for a low fruit and vegetable intake was set to less than 
five servings (approximately 80 g in one serving) of fruits 
and vegetables per day.14 Using metabolic equivalent of 
tasks (MET) from work, transport and leisure activity, low 
physical activity was defined as those who had a vigorous 
activity (20 min) less than 3 days/week, or a moderate 
activity less than 5 days/week (≥600 MET-minutes).14

Metabolic risk factors
Overweight was defined as having a body mass index 
(BMI) of >25.0 kg/m2 and obesity as a BMI of  ≥30 kg/
m2.14 Hypertension was defined as having an average 
systolic blood pressure of ≥140 mm Hg and/or a diastolic 
blood pressure of ≥90 mm Hg or self-reported medica-
tion.14 Mean blood pressure was computed from the 
average of the second and third readings.

Diabetes mellitus (DM) was defined as a fasting blood 
glucose level of ≥7 mmol/L or a self-reported DM.22

Statistical methods
Epidata software V.3.1 was used for double data entry, 
whereas data management and statistical analysis were 
performed by using STATA/IC V.14.0. We declared 
complex survey data by using ‘svyset’ and the survey 
prefix command ‘svy’ was used in the analysis in order to 
incorporate the complex survey design except for socio-
demographic characteristics (table  1). Prevalence and 
mean values were age standardised according to the 2014 
census population,13 and expressed as a 95% CI and SE, 
respectively. Statistical differences between proportions 
were computed using a Wald test (tables 2 and 3), and we 
used multivariate linear regression to investigate the asso-
ciation between urban-rural location and TC. The good-
ness of fit of the model and interaction were checked, 
and we discovered an interaction between location and 
sex. Small deviations from linearity of age were also 
detected, and no observations with high influences were 
detected. The linear regression analyses of the association 
between an urban-rural location and TC were based on a 
drawing of a directed acyclic graph: sex, age, education 
and income were identified as confounders, and then 
adjusted for in order to estimate the total effect of the 
urban-rural location on TC (model 1, table 4). Smoking, 
a low fruit and vegetable intake, low physical activity, over-
weight and obesity, hypertension and diabetes were all 
identified as mediators. These variables, together with the 
confounders, were included in analyses of the direct effect 
of urban-rural location on TC (model 2, table  4). Due 

to the interaction between urban-rural location and sex 
in assessing the association between urban-rural location 
and  TC, we conducted separate regression analyses for 
men and women (table 4). p Values <0.05 were consid-
ered to be statistically significant.

Results
A total of 1370 participants completed all three STEPS, 
with the response rates at 86% and 84% from urban and 
rural areas, respectively. Table  1 shows the sociodemo-
graphic characteristics of the participants. Urban partici-
pants were 2 years older than rural participants (49 years 
vs 47 years). Urban residents attained a higher education 
and income compared with rural dwellers, and more than 
half of the participants (54.2%) earned less than US$1.9/
day. Only 15% of rural people and 28% of the urban 
population earned US$3.1/day or more (table 1).

In comparison with rural participants, urban dwellers 
had a significantly higher age-standardised prevalence of 
hypercholesterolaemia (50.7% vs 41.6%) and a low HDL 
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Table 2  Age-standardised† prevalence of dyslipidaemia among 25–74 year-old citizens of the Yangon Region, Myanmar

Hypercholesterolaemia Hypertriglyceridaemia High LDL Low HDL

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Sex

 � Male 48.8 (43.1 to 54.6) 25.1 (20.7 to 30.1) 11.3 (8.4 to 15.0) 35.3 (29.1 to 42.1)

 � Female 44.3 (38.0 to 50.8) 14.8 (11.0 to 19.7) 16.3 (12.4 to 21.2) 70.1 (64.2 to 75.3)

 � p Value** 0.243 <0.001* 0.018* <0.001*

Location

 � Urban 50.7 (45.1 to 56.4) 20.2 (16.7 to 24.1) 13.5 (9.3 to 19.1) 60.6 (55.8 to 65.1)

 � Rural 41.6 (35.0 to 48.4) 18.0 (11.4 to 27.2) 15.3 (11.2 to 20.6) 44.4 (38.0 to 51.0)

 � p Value** 0.042* 0.583 0.564 0.001*

Education

 �  No formal 55.3 (50.5 to 60.0) 23.5 (19.9 to 27.4) 12.0 (8.9 to 15.8) 47.4 (41.8 to 53.1)

 � 1–5 years 42.3 (36.6 to 48.3) 18.9 (13.2 to 26.4) 14.6 (12.0 to 17.6) 52.8 (46.9 to 58.7)

 � 6–11 years 55.5 (46.9 to 63.8) 22.5 (18.5 to 27.1) 14.8 (9.2 to 22.9) 46.8 (40.2 to 53.6)

 � >11 years 44.1 (37.7 to 50.6) 15.5 (11.3 to 20.8) 14.7 (10.6 to 20.0) 62.6 (55.4 to 69.2)

 � p Value** 0.011* 0.032* 0.692 0.031*

Income

 � US$<1.9/day 43.3 (36.8 to 50.1) 19.9 (14.7 to 26.5) 12.8 (10.1 to 14.9) 54.2 (48.1 to 60.2)

 � US$1.9–3.09/day 51.1 (42.9 to 59.2) 18.9 (15.3 to 23.2) 15.1 (10.0 to 22.1) 50.8 (44.2 to 57.4)

 � US$≥3.1/day 50.0 (44.9 to 55.1) 18.1 (13.1 to 24.4) 17.4 (12.9 to 23.1) 53.6 (47.6 to 59.6)

 � p Value** 0.001* 0.588 0.032* 0.407

Total 46.8 (42.2 to 51.5) 19.3 (15.4 to 23.9) 14.2 (11.0 to 18.1) 53.4 (49.7 to 57.1)

*p<0.05; **p value from Wald test.
†Direct standardisation, based on the 2014 Yangon Region Census population.
HDL, high-density lipoprotein; LDL, low-density lipoprotein. 

level (60.6% vs 44.4%) (table 2). No urban-rural differ-
ences were found in the prevalence of hypertriglycer-
idaemia or high LDL. Men had a similar prevalence of 
hypercholesterolaemia as women, but a significantly 
higher age-standardised prevalence of hypertriglyceri-
daemia (25.1% vs 14.8%), and a lower prevalence of high 
LDL level (11.3% vs 16.3%) and low HDL level (35.3% vs 
70.1%). Moreover, we identified no clear pattern in the 
prevalence of dyslipidaemia by education and income 
(table 2).

The age-standardised prevalence of severe hypercho-
lesterolaemia was similar in subgroup analysis by gender 
(2.9% (95% CI 2.0 to 4.3) in men vs 4.0% (95% CI 2.6 to 
6.1) in women, p=0.297) and by location (2.9% (95% CI 
2.0 to 4.0) in urban area vs 4.2% (95% CI 3.1 to 5.8) in 
rural area, p=0.097) (data not shown in tables).

Age-standardised mean values of TC, TG, LDL and HDL 
by sex, urban-rural location, education and income levels 
are presented in table 3. Urban participants had signifi-
cantly higher mean values of TC, TG and LDL than rural 
participants, as well as lower HDL levels.

We found no clear pattern in the lipid profiles by 
income or education (table 3).

In multivariate linear regression analyses (table  4, 
model 1, a), TC was significantly associated with urban 

location after adjustment for age, sex, education and 
income, thereby indicating a 0.28 mmol/L lower mean 
level of TC in rural than in urban areas (ie, the total effect 
of urban-rural location). After an additional adjustment 
for behavioural and metabolic mediators (table 4, model 
2, a), the association between urban-rural location and 
TC remained significant (ie, the direct effect of urban-rural 
location). However, the estimate changed only slightly to 
0.23 mmol/L, thus indicating that the effect of location was 
not mediated through the potential mediators of smoking, 
low fruit and vegetable intake, low physical activity, over-
weight and obesity, hypertension and diabetes. Due to 
the presence of a significant interaction between sex and 
location, we ran separate analyses by sex (table 4, b and 
c). The total effect of urban-rural location on TC among 
men exhibited a 0.39 mmol/L lower level among rural 
participants than urban counterparts (table 4, model 1, 
b). After adjustment for potential behavioural and meta-
bolic mediators (the direct effect), the estimate did not 
change, indicating that no effect of urban-rural location 
on TC was mediated through smoking, low fruit and vege-
table intake, low physical activity, overweight and obesity, 
hypertension and diabetes. For women, there was no asso-
ciation between urban-rural location and TC (table 4, b).
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Table 3  Age-standardised† mean values of total cholesterol, triglyceride, low-density lipoprotein and high-density lipoprotein 
among 25–74 year-old citizens of the Yangon Region, Myanmar

Total cholesterol
(mmol/L)

Triglyceride
(mmol/L)

LDL
(mmol/L)

HDL
(mmol/L)

Mean (SE) Mean (SE) Mean (SE) Mean (SE)

Sex

 � Male 5.21 (0.045) 1.67 (0.057) 3.24 (0.045) 1.19 (0.013)

 � Female 5.19 (0.044) 1.41 (0.037) 3.39 (0.035) 1.14 (0.018)

 � p Value** 0.746 0.003* 0.006* 0.03*

Location

 � Urban 5.31 (0.044) 1.65 (0.049) 3.44 (0.019) 1.11 (0.010)

 � Rural 5.05 (0.068) 1.38 (0.078) 3.16 (0.058) 1.25 (0.012)

 � p Value** 0.009* 0.017* 0.001* <0.001*

Education

 �  No formal 5.24 (0.032) 1.55 (0.031) 3.33 (0.040) 1.20 (0.023)

 � 1–5 years 5.13 (0.049) 1.49 (0.065) 3.23 (0.044) 1.19 (0.015)

 � 6–11 years 5.36 (0.044) 1.61 (0.041) 3.44 (0.038) 1.17 (0.014)

 � >11 years 5.13 (0.051) 1.57 (0.063) 3.33 (0.032) 1.11 (0.020)

 � p Value** 0.009* 0.466 0.014* 0.121

Income

 � US$<1.9/day 5.14 (0.047) 1.50 (0.050) 3.28 (0.046) 1.16 (0.018)

 � US$1.9–3.09/day 5.28 (0.053) 1.59 (0.053) 3.37 (0.047) 1.18 (0.011)

 � US$≥3.1/day 5.25 (0.063) 1.52 (0.058) 3.37 (0.053) 1.16 (0.019)

 � p Value** 0.120 0.154 0.058 0.538

 � Total 5.21 (0.041) 1.54 (0.044) 3.32 (0.037) 1.17 (0.011)

* *p<0.05; **p value from Wald test.
†Direct standardisation, based on the 2014 Yangon Region Census population.
HDL, high-density lipoprotein; LDL, low-density lipoprotein. 

Table 4  Effect† of urban-rural location on total cholesterol among 25–74 year-old citizens of the Yangon Region, Myanmar

Crude
Model 1
Total effect‡

Model 2
Direct effect§

Coefficient
(95% CI) p Value

Coefficient
(95% CI) p Value

Coefficient
(95% CI) p Value

a. Urban location (Ref) (Ref) (Ref)

 Rural location −0.28
(−0.50 to −0.05)

0.020* −0.28
(−0.44 to −0.01)

0.042* −0.23
(−0.42 to −0.04)

0.026*

b. Urban man (Ref) (Ref) (Ref)

 Rural man −0.49
(−0.79 to −0.19)

0.005* −0.39
(−0.74 to −0.29)

0.037* −0.39
(−0.75 to −0.01)

0.041*

c. Urban woman (Ref) (Ref) (Ref)

 Rural woman −0.07
(−0.33 to 0.20)

0.586 −0.03
(−0.27 to 0.20)

0.762 −0.02
(−0.23 to 0.18)

0.797

*p<0.05. 
†Linear regression.
‡Model 1: adjusted for age, sex, income and education.
§Model 2: adjusted for age, sex, income, education, smoking, low fruit and vegetable intake, low physical activity, overweight and obesity, 
hypertension and diabetes.
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Figure 1  Distribution of total cholesterol level by urban-rural 
location and gender among 25–74 year-old citizens of the 
Yangon Region, Myanmar.

The distribution of TC also revealed a significant differ-
ence between urban and rural men, which is illustrated 
in figure 1.

Discussion
The prevalence of hypercholesterolaemia was alarmingly 
high in the Yangon Region, Myanmar, and higher in 
urban than rural areas. The higher levels of TC concen-
tration, TGs and LDL, and the lower level of HDL among 
urban than rural participants, indicate an unhealthier 
lipid profile in urban than rural citizens. Among men, TC 
was significantly associated with urban location.

The strengths of the present study were the use of a 
similar methodology in the urban and rural studies, in 
addition to the high response rates in both studies, there-
fore minimising potential information and selection 
bias, respectively. We excluded from the sampling frame 
soldiers, institutionalised people, monks and nuns, who 
might have differed from the participants in terms of phys-
ical activity and dietary habits, which may have led to an 
overestimation or underestimation of the prevalence and 
mean blood lipid values. The lipid status of these groups 
of the population is not known in Myanmar. Thus, the 
direction of the potential bias is unknown. A limitation 
from the present cross-sectional study is the lack of infor-
mation about awareness, treatment with cholesterol-low-
ering medicine and control of hypercholesterolaemia. 
Consequently, it may have led to an underestimation 
of the prevalence, and led to associations towards the 
null value. It is a limitation that we did not assess the fat 
composition of the diet of participants so that we could 
have included the variable as a mediator in analyses of 
the direct effect of urban-rural location on TC. Informa-
tion bias may have been introduced from the questions 
on self-reported behavioural risk factor such as smoking. 
Nonetheless, it is likely that under-reporting will be 
similar in different subgroups of the population.23 24

Despite a reduction in cholesterol levels in some 
regions, South-East Asian countries have faced a rise in 
the TC level in both men and women.5 Our findings 

support this increasing trend when comparing results 
with a study conducted in the same region of Myanmar 
10 years earlier7; the mean TC level increased from 4.47 to 
5.23 mmol/L in men, and from 4.83 to 5.33 mmol/L in 
women. Additionally, we reported a higher concentration 
of TC than the global estimates of 4.64 mmol/L in men 
and 4.76 mmol/L in women.5 Regarding hypercholes-
terolaemia, when comparing the previous study from the 
Yangon Region conducted 10 years ago, we detected an 
increasing trend from 21.6% to 48.8% in men and from 
35.1% to 44.3% in women,7 a trend that is in line with the 
findings from the South-East Asian countries.5

We speculate that the increasing trend in TC and 
hypercholesterolaemia, and the current high values in 
the Yangon Region, are due to the use of unhealthy oils 
for food preparation and/or a generally high intake of 
oil-rich food, the practice of a more sedentary lifestyle, 
especially in urban areas, and a low fruit/vegetable intake.

Recent societal changes and rapid urbanisation in 
Myanmar have sped up this change in lifestyle, particu-
larly in urban areas. Consequently, in comparison with 
rural people, urban people can more easily access junk 
food, oily-preserved foods and already-cooked meals 
in the street of the cities. In Myanmar, men are most 
commonly the breadwinners, thus working outside the 
house to earn money for the family, which exposes them 
more than women to such oily foods on a daily basis. 
Additionally, hard manual employment in the rural areas 
may keep rural men at a lower risk for hypercholestero-
laemia than their urban counterparts.

There is a Myanmar  proverb that reads, ‘Se Ko Yay 
Choe; Say-Yoe Mee Hlone,’ meaning  ‘Bathing in oil 
and making a bonfire with tobacco.’ It is a sign of being 
affluent if you use plenty of oil and tobacco. A traditional 
Myanmar custom is the repeated reuse of oil for frying 
food, and hence the ingestion of saturated fats, thereby 
leading to abnormal lipid profiles of the population.

The poor economic situation in Myanmar causes 
people in both urban and rural areas to reuse cooking 
oils and keep prepared foods in oil to keep them edible 
for a longer period without needing to be refrigerated. 
Another contributor to the high cholesterol level could 
be the low consumption of fruits and vegetables in the 
Yangon Region.16 The majority of the population, 97% 
in rural areas and 85% in the urban areas of the Yangon 
Region, consumed less fruits and vegetables than recom-
mended by the WHO.16 A higher consumption of these 
foods would help in reducing unhealthy cholesterol levels 
(TC and LDL).25

The present finding of no clear pattern between income 
levels and dyslipidaemia is in contrast with findings from 
both Malaysia26 and Nigeria.27 Although there was a low 
prevalence of severe hypercholesterolaemia, care should 
be taken.

Our findings of no association between TC and urban 
location among women are in contrast to a study from 
India, which demonstrated a higher prevalence among 
urban than rural women.28



� 7Htet AS, et al. BMJ Open 2017;7:e017465. doi:10.1136/bmjopen-2017-017465

Open Access

This study has been conducted in the most developed 
and the most populated area of Myanmar, thereby making 
it difficult to generalise findings to the whole of Myanmar. 
However, there is a lot of similarity in lifestyles and dietary 
habits across the country, so to a certain degree the find-
ings may actually be representative for other rural areas 
and the large cities of Myanmar.

Since the occurrence of hypercholesterolaemia is high, 
further analyses should be performed for the purpose 
of preventive strategies. Preventive measures aimed at 
lowering abnormal lipid profiles among the people of 
Myanmar should be implemented, and tailored to the 
Myanmar context. Changes in the prevalence of hyper-
cholesterolaemia among men and women in urban 
and rural areas should be further studied, as well as the 
identification of the determinants of unfavourable lipid 
values.

Conclusion
The mean level of TC and the prevalence of hypercho-
lesterolaemia were alarmingly high in men and women 
in both the urban and rural areas of the Yangon Region, 
Myanmar. TC  and hypercholesterolaemia are proven 
risk factors for coronary heart diseases; for this reason, 
preventive measures to reduce cholesterol levels in the 
population are urgently needed.
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