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Abstract: Hypertension (HPT) is the most common condition seen

in primary care that can lead to health consequences and death if not

detected early and treated appropriately.

This study aimed to synthesize the prevalence, awareness, and

control of HPT, and investigate the risk factors for HPT in Myanmar.

We performed a meta-analysis of observational studies. Relevant

studies were searched in electronic databases. The methodological

quality of the included studies was assessed in 3 domains: selection

bias, measurement bias, and bias related to data analysis. The overall

prevalence and proportions was calculated using random-effect

model of DerSimonian–Laird method. To identify the risk factors for

HPT in Myanmar, we entered the ratio measures of the (adjusted)

effect as a log odds ratio (OR) and the standard error of the log OR

using generic inverse-variance weighting method. For stability of

results, we performed leave-one-study-out sensitivity analysis by

omitting individual studies one at a time from the meta-analysis.

Seven studies (n¼ 20,901) were included in this analysis. Overall

prevalence of HPT in Myanmar was 22% (95% confidence interval (CI):

14%–31.7%, I2: 99.6%), stratified as 21.5% (95% CI: 14.1%–29.9%,

I2: 98.7%) in men and 22.7% (95% CI: 10.8%–34.6%, I2: 99.5%) in

women. Overall, prevalence of HPT increased with an advancing age

of the participants. The proportions of awareness and controlled HPT

were 55% (95% CI: 43%–67%, I2: 97.7%) and 11% (95% CI: 6%–

15%, I2: 93.8%), respectively. A weak but significant association was

observed between HPT and alcohol drinking (summary OR: 1.38,

95% CI: 1.14%–1.65, I2: 0%) and smoking (summary OR: 1.32, 95%

CI: 1.0%–1.74, I2: 50%). In sensitivity analysis, when a study that

made confirmation of HPT by the former World Health Organization

criteria was dropped, the prevalence increased to 26% (95% CI:

20.8%–32.1%, I2: 98.1%).

HPT was considerably prevalent in Myanmar, while the levels of

awareness and controlled HPT were low. Health promotion strategy

tailored to the education on modifiable risk factors and establishment

of blood pressure screening in primary health care context would be

of immense value. Upcoming well-powered studies, using the

standardized research design and covering more regions of the

country are recommended.

(Medicine 93(21):e100)

Abbreviations: BP = blood pressure, CI = confidence interval,

DBP = diastolic blood pressure, HPT = hypertension, JNC7 = The

7th Joint National Committee, OR = odds ratio, PRISMA =

preferred reporting items for systematic reviews and meta-

analyses, SBP = systolic blood pressure, WHO = World Health

Organization.

INTRODUCTION

Raised blood pressure (BP) or hypertension (HPT) is the
most common condition seen in primary care that can

lead to myocardial infarction, stroke, renal failure,1 and death
if not detected early and treated appropriately.2 According to
the World Health Organization (WHO) estimate, HPT affects
approximately 24.8% of the global population with the range
from 19.7% to 35.5% in different regions.3 Moreover,
cardiovascular diseases attributable to HPT account for 4.4%
of the global estimate.4 HPT seems to be dormant in nature
and does not always cause symptoms. Hence, people are
often unaware that they have HPT. Although HPT is easily
diagnosed and treated, many people do not have access to
basic health services, particularly in low- and middle-income
countries. As such, HPT is responsible for at least 45% of
deaths because of heart disease and 51% of deaths because
of stroke.5 Data from the Framingham study showed that
those who had high normal BP (systolic blood pressure
[SBP]: 130–139 mm Hg and diastolic blood pressure [DBP]:
85–89 mm Hg) compared to those with optimal BP had 1.6
and 2.5 times greater risk of experiencing cardiovascular
disease in men and women, respectively.6 In fact, controlling
HPT can prevent further consequences. Specifically, reducing
modifiable risk factors can help with prevention and control
of HPT for most individuals. Studies showed that decreasing
population SBP by 5 mm Hg could reduce deaths because of
stroke by 14%.1 To do so, creating public awareness about
“HPT cascade care” that begins with screening is vital to
prevention of morbidity and mortality related to HPT.

The Republic of the Union of Myanmar (hereafter,
Myanmar) is located in the Southeast Asia, a country rich in
natural resources and which is recently emerging in the world
stage as a country in peaceful transition to the democracy.
Myanmar has an estimated population of 59.13 million in
2009–20107 spread over 14 diverse geographical regions7 with
differences in tradition, food habits, and dietary patterns. Data
on prevalence of HPT are, however, lacking in most emerging
countries.8 Moreover, the prevalence of HPT may not be
homogenous even between regions in a country. Observational
studies on the prevalence of HPT in Myanmar, mostly at the
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specific regional locations, have been published. Ground-
breaking data emerging from any particular country is an
important prerequisite for health care planners in order to
formulate a locally feasible strategy that might be effective and
efficient. To our knowledge, statistical pooling and analysis of
the results of the HPT studies in Myanmar have not been done
yet. This initiated us to conduct a systematic review and meta-
analysis. Meta-analysis is the process of combining study
results that can be used to draw conclusions. The final product
has both quantitative and qualitative elements, as it takes into
account the numerical results and sample sizes of the individu-
al studies as well as the more subjective issues such as quality,
extent of bias, and strength of the study design.9 Taken
together, the objectives of the present study were to synthesize
the prevalence, awareness, and control of HPT, and to
investigate the risk factors for HPT in Myanmar.

METHODS
The reporting of present review adhered to the preferred

reporting items for systematic reviews and meta-analyses
(PRISMA) statements10 (see Checklist, Supplement Content,
http://links.lww.com/MD/A66, which indicates the reporting
items of study on prevalence of HPT in Myanmar).

Study Search
Relevant studies on the prevalence of HPT in Myan-

mar in electronic databases (PubMed, MEDLINE, and
EMBASE) were searched. The search terms were (MeSH
terms or subject headings and free text) for “hypertension”
OR “high blood pressure” OR “high BP” AND “Myanmar”
OR “Yangon” and restricted to “prevalence” OR
“proportion” OR “epidemiology.” The search was limited to
studies on humans, published in English language, up to
March 2014. In addition, we accessed the Index Medicus
for South-East Asia Region, the Southeast Asian Regional
Office of WHO, and WHO/Myanmar websites, and con-
tacted faculties, scientists, and librarians of the Myanmar
medical universities and the Myanmar medical research
departments for any unpublished reports whose data were
not yet published. We manually searched the references of
selected studies for any additional studies that were not
captured by the electronic search.

Study Selection
The studies were selected if they met the following

criteria stated in the subheadings below.

Study Population
Males and females aged ³15 years, residing in Myan-

mar, participated.

Study Outcomes
The main outcome was overall prevalence and the levels

of awareness and control of HPT. The secondary outcome was
risk factors associated with the prevalence of HPT.

Ascertainment of HPT was made by SBP/DBP ³140/90
mm Hg measured twice or the self-reported HPT and on
antihypertensive medication as described by the 7th Joint
National Committee (JNC7).11 We also considered the
studies that applied the former WHO criteria (SBP/DBP
³160/95 mm Hg)12 for sensitivity analysis.

Awareness of HPT was defined by self-reporting a prior
diagnosis of HPT made by a health care staff (excluding
women diagnosed during pregnancy).

Control of HPT was defined as having SBP/DBP
<140/90 mm Hg in those on antihypertensive medication.

Study Design
Observational studies (cross-sectional, cohort) that were

carried out in Myanmar including more than 100 participants and
reported prevalence of HPT (or data to calculate it) were included.

Studies were excluded if they did not provide data to
estimate the prevalence of HPT, were not community-based
studies, or failed to follow the JNC7 standards for self-
reported HPT (ie, self-reported HPT without BP measure-
ment and without taking antihypertensive medication).

Data Extraction
The authors independently screened the titles and

abstracts collected through the electronic and manual searches
for the present study and extracted data, using a piloted data
extraction sheet prepared for the current study. Any disagree-
ment was resolved by discussion. Information collected were
author, publication year, information on participant’s character-
istics, survey-related information (year of survey, study
location, study design, sampling method, sample size, and data
collection tool), and HPT-related information (ascertainment of
HPT, number of people with HPT, age and gender-specific
data, and risk factors encountered).

The methodological quality of the included studies was
assessed in 3 domains: selection bias, measurement bias, and
bias related to data analysis, according to the reporting meta-
analysis of observational studies (MOOSE) checklist.13

Selection biases were considered if there was ³20% refusal
to participate in the study8; nonrandom sampling and data
collection was not made through face-to-face interview.
Measurement biases were considered on the basis of the type
of devices used and measurement methods for BP recording,
except for studies that used self-reported HPT. Bias related
to data analysis was considered if the design effect was not
accounted for the calculation of prevalence.

Statistical Analysis
We recorded the proportions of participants having HPT

(prevalence), awareness, and control of HPT extracted from
the included studies to perform pooled analyses. The overall
prevalence and proportions was calculated using random-
effect model of DerSimonian–Laird method.14 The preva-
lence from each study was expressed with exact binominal
95% confidence intervals (CIs).

To assess the risk factors for the prevalence of HPT in
Myanmar, the odds ratio (OR) and its 95% CI from individual-
ized studies were extracted, and summarized when data were
available from two or more studies. We entered the ratio
measures of the (adjusted) effect as a log OR and the standard
error of the log OR using generic inverse-variance weighting
method.15 We considered only adjusted estimates to minimize
the impact of confounding factors on pooled effect measures.

The overall heterogeneity among studies was tested with I2

index, which describes the percent of total variation contributed
by between-study variations.15 Findings are illustrated in the
form of forest plots. We stratified analysis by gender and urban
and rural areas. To explore further sources of heterogeneity, a
meta-regression was planned to be employed by including the
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variables defined a priori: the survey year and devices used for
BP measurements. However, this has not been feasible because
of insufficient number of studies and covariates.

For robustness of results, we performed leave-one-
study-out sensitivity analysis by omitting individual studies
one at a time from the meta-analysis. This is because
duplicate data could be present in the included studies, albeit
with tight screening. Furthermore, an individual study was
considered to be influential if the pooled estimate, after
excluding it, was not within the 95% CI of the original
pooled estimate. Assessment of publication bias was planned
by visualizing the funnel plot asymmetry. However, as the
number of included studies was less than the recommended
optimum number of at least 10 studies,15 the assessment of
publication bias was not done. Data entry and analysis were
performed using Stata 12.0 (StataCorp LP, College Station,
TX) and RevMan 5.3 (Copenhagen, The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014). Ethical approval
was not required as this study used the published studies and
a thesis data set, which was generously provided by the
author of the thesis.

RESULTS
Initial search yielded 86 articles, and 4 studies were

deemed eligible. Figure 1 shows the PRISMA flow chart of the

selection of studies. Three additional studies were obtained
from the manual search of the reference lists and personal
contacts. Finally, a total, of 7 studies (n¼ 20,901) were
identified for the present review.7,16–21 Among these were a
thesis submitted for a master of medical science degree20 and 2
WHO-funded surveys.7,18 Six studies were carried out in the
2000s and only 1 study was in the early 1990s.

Characteristics of the Included Studies
All included studies were cross-sectional designs (Ta-

ble 1). The studies included participants, ranging from 40020

to 7429.7 The largest study was carried out jointly by the
WHO and the Myanmar Ministry of Health in 2009,
covering 50 of 325 townships in Myanmar.7 The 2 WHO-
funded surveys7,18 were intended for a package of non-
communicable diseases (NCDs) in Myanmar, in which HPT
was encompassed.

Not all the included studies were carried out with the same
age group or standardized age. Three studies16–18 were done
with participants of age ³15 years. Three other studies were
done with participants of age ³20,21 ³30,19 and ³65 years.20

Three studies were conducted in rural areas,17,19,20 while 2
studies were in the urban setting.19,21 The remaining 2 studies
were done in both rural and urban areas.16,18 Of these 7 included
studies, 6 studies made diagnosis of HPT by JNC7 criteria (BP

Records identified through 
database searching

(n = 86)

S
cr

ee
ni

ng
In

cl
ud

ed
E

lig
ib

ili
ty

Id
en

tif
ic

at
io

n

Additional records identified 
through other sources

(n =  7)

Records after duplicates removed
(n = 9)

Records screened
(n = 84)

Records excluded
(n = 72)

Full-text articles assessed 
for eligibility

(n =12)

Full-text articles excluded,
with reasons

(n = 5)

Studies included in 
quantitative synthesis 

(meta-analysis)
(n = 7)
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³140/90 mm Hg),7,17–21 while 1 study used the former WHO
criteria (BP ³160/95 mm Hg).16

Methodological Quality
Among the included studies, selection bias was likely in

1 study that was done with nonrandom sampling.17 Nonre-
sponse rate was about 20% in a large-scale survey,18 while
10% in 1 study17 and absolutely zero in another study.16 The
remaining studies did not provide such information (see
Table, Supplement Content, http://links.lww.com/MD/A65,
which illustrates the quality of included studies). Four studies
were deemed free from bias related to data analysis as they
had taken account of design effect.16,19–21

Prevalence of HPT
Overall prevalence of HPT, regardless of gender, age,

settings, and BP measurement methods, was available from
all 7 studies (n¼ 20,901),7,16–21 varying from 5.1%16 to
33.8%.21 The summary prevalence of HPT was 22% (95%
CI: 14%–31%, I2: 99.6%) (Figure 2).

Gender-Specific Prevalence of HPT
All 7 studies included in the current meta-analysis

provided gender-specific data on prevalence of HPT in
Myanmar (Figure 3 A and B). Specific to women (n¼ 12,382),
the pooled prevalence was 22.7% (95% CI: 10.8%–34.6%, I2:
99.5%). The pooled prevalence of HPT in men (n¼ 8520)
was 21.5% (95% CI: 14.1%–28.9%, I2: 98.7%).

Age Group-Specific Prevalence of HPT
The prevalence of HPT in the 15–24 years age group

was provided in 3 studies (n¼ 1487).16–18 The overall

prevalence of HPT in this age group was 3.4% (95% CI:
1.6%–7.2%, I2: 97.8%). Four studies (n¼ 2198)7,16–18 pro-
vided data for the age group of 25–39 years. The overall
prevalence of HPT in this age group was 7.6% (95% CI:
4%–14.4%, I2: 98.9%). Five studies (n¼ 2071)16,18–21 pro-
vided data for the age group of 65 years and above, and the
overall prevalence of HPT in this group was 32.5% (95%
CI: 19.1%–149.5%, I2: 99.5%) (figure not shown). Overall,
the summary is that the prevalence of HPT in Myanmar
increased with an advancing age of the participants.

Area-Specific Prevalence of HPT
Two studies (n¼ 6901)18,21 reported age-specific preva-

lence of HPT in urban areas. The pooled prevalence of HPT in
the group aged ³20 with BP ³140/90 mm Hg for the urban
setting was 30% (95% CI: 22%–38.1%, I2: 99.9%) (figure not
shown). Four studies (n¼ 3960) with BP ³140/90 mm Hg
provided age-specific data for the rural settings17–20 and the
summary prevalence of HPT in the group aged ³25 years was
23% (95% CI: 20%–27%, I2: 82.2%) (see Figure, Supplement
Content, http://links.lww.com/MD/A60, which illustrates
prevalence of HPT among adults in rural Myanmar). It is
apparent that the prevalence of HPT in the urban Myanmar is
greater than in the rural Myanmar, despite variation in sample
sizes and slight difference in age groups of the participants.

Awareness and Control of HPT
The awareness level for HPT was explicitly reported in 3

studies (n¼ 3233).7,19,21 The pooled result was 55% (95% CI:
43%–67%, I2: 97.7%) (see Figure, Supplement Content, http://
links.lww.com/MD/A61, which illustrates the awareness of
HPT in Myanmar). The same 3 studies provided data on
control of HPT7,19,21 and the overall proportion was 11%

NOTE: Weights are from random effects analysis
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FIGURE 2. Overall prevalence of hypertension in Myanmar.

ã 2014 Lippincott Williams & Wilkins www.md-journal.com | 5

Medicine • Volume 93, Number 21, November 2014 Prevalence of Hypertension in Myanmar: A Systematic Review



NOTE: Weights are from random effects analysis
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FIGURE 3. Prevalence of hypertension among (A) females and (B) males in Myanmar.
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(95% CI: 6%–15%, I2: 93.8%) (see Figure, Supplement
Content, http://links.lww.com/MD/A62, which illustrates the
control of HPT in Myanmar).

Risk Factors
For the pooled analysis, we could identify 3 potential risk

factors (alcohol drinking, smoking, and diabetes mellitus), which
were associated with HPT. Three studies17,19,21 assessed the
association between alcohol intake and HPT and provided data
consistently. A weaker but nevertheless significant association
was found between alcohol drinking and HPT (summary OR:
1.38, 95% CI: 1.14%–1.65%, I2: 0%) (Figure 4). The same 3
studies assessed the relationship between smoking and HPT.
It tended to show a positive association (summary OR: 1.32,
95% CI: 1.0%–1.74, I2: 50%) (figure not shown). The
relationship between the presence of diabetes mellitus and
HPT was assessed only in 2 studies,20,21 indicating no
significant association (summary OR: 0.96, 95% CI: 0.29%–
3.19%, I2: 95%) (see Figure, Supplement Content, http://links.
lww.com/MD/A63, which illustrates the association between
HPT and diabetes mellitus in Myanmar). Of note, there is a
substantial heterogeneity and a wide CI. Other risk factors for
HPT such as physical inactivity, high cholesterol level (³5.2
mmol/L), locally preferred drink/salty food (eg, toddy palm
juice, salted dried fish, and salted fish paste),family history of
stroke, educational level, and occupation were assessed in
some of the included studies. These factors could not be
included in this meta-analysis as each factor was addressed
only in 1 study or they were reported inconsistently, which
precluded aggregating the estimates.

Sensitivity Analysis
For robustness of results, we performed leave-one-study-

out sensitivity analysis. When we removed a study,16 the pooled
prevalence of HPT increased to 26% (95% CI: 20.8%–32.1%),
which exceeded 95% of the original prevalence (see Figure,
Supplement Content, http://links.lww.com/MD/A64, which illus-
trates the leave-one-study-out sensitivity analysis). Hence, this
study that applied the former WHO criteria16 could have
influenced the overall prevalence of HPT in Myanmar.

DISCUSSION
Based on the available data, the present study attempted

to synthesize the evidence on prevalence, awareness, and

control of HPT in Myanmar. We also provided information
on potential risk factors associated with HPT in Myanmar.

The prevalence of HPT documented in the current
meta-analysis (ie, 26%; 95% CI: 20.8%–32.1%) was higher
than that of a neighboring country Bangladesh (13.5%; 95%
CI: 12.7%–14.3%).22 But it was lower than that for general
population in India (29.8%; 95% CI: 26.7%–33.0%)23 and
that in Brazil (36.1%; 95% CI: 28.7%–44.2%).8 The preva-
lence of HPT increased with increasing age was found in the
current study as well as in other works in China,24 Brazil,7

Bangladesh,22 and worldwide.25

With regard to geographical difference, similar to other
studies,23,26 the overall prevalence of HPT in Myanmar was
greater in urban areas compared with the rural areas. This
could be the result of interaction of multiple factors that are
more common in urban population such as sedentary life-
style,5,27 increased stress level, and fast food eating.5 Studies
highlighted that the process of urbanization in developing
nations is characterized by the progressive disappearance of
open areas where natural forms of physical activity can be
done.27 In support of this, greater prevalence of HPT in
urban than in rural settings was also reported in the
published reviews in China24 and Brazil.8

Although HPT in rural population was less prevalent than
in urban population in Myanmar, it is still comparable with
overall estimate of 24.2%. This could be related to many
factors, and of which might be the relationship between salt
intake and HPT that is well documented in meta-analyses with
randomized controlled studies.28–30 Because of paucity of data,
the current review is unable to document this potential factor.
Of note is that a study included in the current review has
supplementary information obtained from a focus group
discussion—“salted fish paste (ngapi in local term) is essen-
tial for us. Though it may increase BP, it is cheap and hence,
we, as poor people, have to eat it”.17 Hence, the association
between salt intake and HPT in this group of population was
compounded by their background socioeconomic status. A
study included in this meta-analysis showed that about 90%
of participants had been advised to reduce their salt intake by
health care staff.7 This can indirectly imply that salt intake in
Myanmar may be an alarming situation. A limited access to
diagnostic services and treatments for the developing societies
in Myanmar may also be a barrier for prevention of
complications of HPT. This was supported by the fact that the
low level of awareness and lower level of control of HPT in
Myanmar were also comparable with other countries such as
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FIGURE 4. Forest plot indicating the association between alcohol drinking and hypertension in Myanmar.
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India23 and Brazil.8 In view of the existing double burden of
communicable diseases and emerging NCD in the developing
countries (Myanmar in this case), the disproportionate surge
of HPT in these countries appears to come with increased risk
for adverse outcomes compared with developed societies.27

SBP represents the highest pressure in blood vessels and
happens when the heart contracts (beats). DBP is the lowest
pressure in blood vessels in between heartbeats when the
heart muscles relax. Normal levels of both SBP and DBP are
vital for the survival and efficient function of vital organs
such as the heart, the brain, and the kidneys, and hence for
overall health and well-being.5 Taken together, it is likely
that burden of illness attributable to HPT will continue to
escalate unless appropriate measures are initiated to slow
down the expected increase in prevalence of HPT in both
rural and urban Myanmar.

Strength and Limitations
The current review included adjusted effect estimates to

address the potential risk factors in meta-analysis as well as an
unpublished thesis document with adequate level of methodo-
logical quality, which lends greater strength to our pooled
results. Nevertheless, some limitations are to be acknowledged.
To explore sources of heterogeneity, it would be ideal to
employ a meta-regression by including the variables defined a
priori and detecting statistical differences in potential risk
factors; both of these were limited by insufficient number of
the included studies. Only a few studies were carried out with
the same age group, which created some difficulties in
pooling of age-specific prevalence.

The diagnosis of HPT used in an earlier study was set
at the cut-off level of 160/95 mm Hg16; it was revised to
140/90 mm Hg and this new criteria was used in the later
studies. Therefore, prevalence results in that particular study
are likely to be underestimated. On the contrary, because of
a selection bias related to nonsampling of participants,17 the
estimated prevalence may have been an overestimation as
there is possibility that the persons with disease (HPT in
this case) were motivated to participate in the study because
of potential benefits provided by the clinicians during the
survey.31 These 2 biases in opposite direction may have
rendered our estimates closer to the true estimate. Measure-
ment bias was likely to be present as not all studies did the
BP measurement consistently according to recommended
guideline. A concern is that for some people, the anxiety of
visiting a (medical) doctor might have temporarily raised
their BP (white coat syndrome)5 since the BP measurements
were done <3 times as recommended by the standard
guidelines.5,32 We could not assess publication bias because
of the small number of studies. Therefore, we are aware
that some unpublished studies could have been missed
because of inaccessibility, leading to an information bias in
the interpretation of the results.

CONCLUSIONS
The findings suggest that HPT is considerably preva-

lent in both rural and urban Myanmar, while the levels of
awareness and control of HPT were not adequately
addressed. Escalating early detection and prevention of HPT
through health promotion strategy tailored to provide
education on modifiable life-styles addressing the health
consequences of alcohol consumption and smoking, and
dietary pattern and to establish BP screening in primary

health care context would be of immense value. Because of
the limited number of studies on HPT in Myanmar,
upcoming well-powered studies, using the standardized
research design and covering more regions of the country,
are recommended.

ACKNOWLEDGMENTS
The authors are grateful to the participants and

researchers of the primary studies in this meta-analysis, the
International Medical University (IMU), Malaysia, for
allowing us to perform this study [ID:BMS 1-01/2011 (01)],
Associate Professor Dr Nyunt Wai for technical advice on
the earlier version, and Dr Hla Moe (University of
Traditional Medicine, Mandalay, Myanmar) for providing
the thesis data set. The views expressed are those of the
authors and do not necessarily reflect those of any
institutions.

REFERENCES

1. Whelton PK, He J, Appel LJ,et al. National high blood pressure

education program coordinating committee. primary prevention of

hypertension: clinical and public health advisory from the national

high blood pressure education program. JAMA. 2002;288:1882–1888.

2. James PA, Oparil S, Carter BL, et al. Evidence-based guideline for

the management of high blood pressure in adults: report from the

panel members appointed to the eighth Joint National Committee

(JNC 8). JAMA. 2014;311:507–520.

3. WHO. World Health Statistics. Geneva, Switzerland. 2012. http://

www.who.int/gho/publications/world_health_statistics/

EN_WHS2012_Full.pdf. Accessed May 27, 2014.

4. Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment

of burden of disease and injury attributable to 67 risk factors and

risk factor clusters in 21 regions, 1990-2010: a systematic analysis

for the Global Burden of Disease Study 2010. Lancet.

2012;380:2224–2260.

5. WHO. A Global Brief on Hypertension. Silent Killer, Global Public

Health Crisis. Geneva, Switzerland. 2013. http://www.who.int/

cardiovascular_diseases/publications/global_brief_hypertension/en/.

Accessed April 7, 2014.

6. Vasan RS, Larson MG, Leip EP, et al. Impact of high-normal blood

pressure on the risk of cardiovascular disease. N Engl J Med.

2001;345:1291–1297.

7. WHO. Noncommunicable Disease Risk Factor Survey Myanmar

2009. SEA-Tobacco-40. WHO/SERO. 2011. http://www.searo.who.

int/entity/noncommunicable_diseases/data/

mmr_2009_steps_survey_report.pdf. Accessed May 27, 2014.

8. Picon RV, Fuchs FD, Moreira LB, et al. Trends in prevalence of

hypertension in Brazil: a systematic review with meta-analysis.

PLoS One. 2012;7:e48255.

9. L’, Abbe KA, Detsky AS, O’Rourke K. Meta-analysis in clinical

research. Ann Intern Med. 1987;107:224–233.

10. Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for

systematic reviews and meta-analyses: the PRISMA Statement.

PLoS Med. 2009;6:e1000097.

11. Chobanian AV, Bakris GL, Black HR, et al. Seventh report of the

Joint National Committee on Prevention, Detection, Evaluation, and

Treatment of High Blood Pressure. JAMA. 2003;289:2560–2572.

12. World Health Organization. Arterial Hypertension Report of Expert

Committee. Technical Report Series No. 628. Geneva, Switzerland:

WHO; 1978.

8 | www.md-journal.com ã 2014 Lippincott Williams & Wilkins

Naing and Aung Medicine • Volume 93, Number 21, November 2014



13. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of

observational studies in epidemiology: a proposal for reporting.

Meta-analysis of observational Studies in Epidemiology (MOOSE)

group. JAMA. 2000;283:2008–2012.

14. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control

Clin Trials. 1986;7:177–188.

15. Higgins JPT, Green S, eds. Cochrane Handbook for Systematic

Reviews of Interventions Version 5.1.0 (updated March 2011).

London, UK: The Cochrane Collaboration; 2011:277–279,420.

16. Htoon MT, Ngwe T, Tun N, Kyaw MM. Prevalence of

cardiovascular diseases in rural area of Hmawbi and urban Yangon

city. Asia Pac J Public Health. 1992;6:188–194.

17. Shwe S, Ohnmar, Than K-K, et al. Prevalence of hypertension in

two selected villages of Kayin state, Myanmar. Reg Health Forum.

2004;8:104–112.

18. WHO. STEPwise Approach to Chronic Disease Risk Factor

Surveillance. WHO. STEPS Survey Report_urban and 2004 STEPS

Survey Report_ rural. 2004. http://www.who.int/chp/steps/myanmar/

en/. Accessed April 7, 2014.

19. Win H, Thu A, Tun KM, et al. Prevalence, awareness, correlates,

treatment and control of hypertension in a rural community of Waw

Township, Bago Division. Myanmar Health Sci Res J. 2006;18:41–46.

20. Moe H. Blood Pressure Changes in Elderly People in Mandalay

[master’s thesis]. Mandalay, Myanmar: University of Medicine; 2007.

21. Zaw KK, Latt TS, Aung PP, et al. Prevalence of hypertension and

its associated factors in the adult population in Yangon division,

Myanmar. Asia Pac J Public Health. 2011;23:496–506.

22. Taleb MA, Rahman S, Acharyya A, et al. Prevalence of

hypertension among Bangladeshi adults population: a meta-analysis.

Reg Health Forum. 2013;17:15–18.

23. Anchala R, Kannuri NK, Pant H, et al. Hypertension in India:

a systematic review and meta-analysis of prevalence,

awareness, and control of hypertension. J Hypertens. 2014;

32:1170–1177.

24. Ma YQ, Mei WH, Yin P, et al. Prevalence of hypertension in

Chinese cities: a meta-analysis of published studies. PLoS One.

2013;8:e58302.

25. Kearney PM, Whelton M, Reynolds K, et al. Worldwide of

hypertension: a systematic review. J Hypertens. 2004;22:11–19.

26. Rizwan SA, Kumar R, Singh AK, et al. Prevalence of hypertension

in Indian tribes: a systematic review and meta-analysis of

observational studies. PLoS One. 2014;9:e95896.

27. Tibazarwa KB, Damasceno AA. Hypertension in developing

countries. Can J Cardiol. 2014;30:527–533.

28. Midgley J, Mathew A, Greenwood C, Logan A. Effect of reduced

dietary sodium on blood pressure: a meta-analysis of randomised

controlled trials. JAMA. 1996;275:1590–1597.

29. He F, MacGregor G. Effect of modest salt reduction on blood

pressure: a meta-analysis of randomized trials. Implications for

public health. J Hum Hypertens. 2002;16:761–770.

30. Heart Foundation. Salt and Hypertension. 2013. http://www.

heartfoundation.org.au/SiteCollectionDocuments/Nut-Salt-

Hypertension.pdf. Accessed May 27, 2014.

31. Zuo H, Shi Z, Hussain A. Prevalence, trends and risk factors for the

diabetes epidemic in China: a systematic review and meta-analysis.

Diabetes Res Clin Pract. 2014;104:63–72.

32. National Clinical Guideline Centre (UK). Hypertension: The Clinical

Management of Primary Hypertension in Adults: Update of Clinical

Guidelines 18 and 34. 2011. http://www.ncbi.nlm.nih.gov/pubmed/

22855971.

ã 2014 Lippincott Williams & Wilkins www.md-journal.com | 9

Medicine • Volume 93, Number 21, November 2014 Prevalence of Hypertension in Myanmar: A Systematic Review




