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Abstract

Background: Hypertension, itself being a major chronic condition, is one of the most significant risk factors for
premature cardiovascular diseases and mortality. Hypertension is responsible for 13% of global deaths and three-
quarters of the world's hypertensive population reside in low- and middle-income countries. Bangladesh is one of
those countries that experiencing an epidemiological transition from communicable to non-communicable
diseases, a nutritional transition from a traditional diet to process and fast food, and an increase in a sedentary
lifestyle, resulting in increased hypertension prevalence. We carried out a systematic review and meta-analysis to
identify existing research on hypertension prevalence in Bangladesh, summarize findings and assess its temporal
change.

Methods: We searched MEDLINE, EMBASE and PubMed and relevant references to identify studies on the
prevalence of hypertension in Bangladesh. We used Random-effects meta-analysis to pool the prevalence estimates
and performed subgroup analyses. We assessed heterogeneity, a trend in prevalence of hypertension and
publication bias in selected studies.

Results: Our search initially identified 735 articles and after removing duplicates, reviewing titles and abstracts, and
screening full texts, 53 studies were finally selected. The studies comprised 305,432 subjects and reported overall,
gender-specific, geographical location specific and criteria specific prevalence of hypertension. We identified the
range of hypertension prevalence is from 1.10% to 75.0% and the overall weighted pooled prevalence of
hypertension is 20.0%. An extremely high heterogeneity (I° = 99.53%; Cochran Q-statistic p < 0.001) was observed
in the prevalence of hypertension. Consequently, we performed subgroup analysis based on gender, age group
and geographical location of the study participants, the cut-off level used to define hypertension, and the types of
hypertension reported and presented our findings accordingly. An overall increasing trend of hypertension
prevalence is also observed.

Conclusions: The prevalence of hypertension is high and rising in Bangladesh. Strategies targeting prevention are
required to mitigate a further increase in the prevalence and reduce the morbidity and mortality associated with it.
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Introduction

Hypertension, itself being a major chronic condition,
is one of the most significant risk factors for prema-
ture cardiovascular diseases and mortality [1]. De-
fined as a persistent elevation of blood pressure (BP)
beyond 130/80 mmHg [2], hypertension is directly
related to the development of several fatal conditions
such as stroke, coronary artery disease, heart failure,
atrial fibrillation, and peripheral vascular disease [3].
Persistent untreated hypertension can also lead to
kidney failure, dementia and cognitive decline [4, 5].
Moreover, increased blood pressure can be consid-
ered as a marker for other risk factors of non-
communicable diseases (NCD) such as increasing
body weight, dyslipidemia, glucose intolerance, and
the metabolic syndrome [6]. Hypertension has been
attributed to be responsible for 13% of global deaths
[7]. With the projection of a 30% increase in world-
wide prevalence of this condition by the year 2025
and for its pivotal role in the rising global burden of
disease and disability, hypertension has become one
of the most challenging concerns for world public
health [8-10].

Contrary to the popular belief that NCD such as
hypertension afflict mostly high-income countries,
nearly 80% of the NCD deaths occur in low- and
middle-income countries [11]. Studies estimate that
three-quarters of the world’s hypertensive population
reside in low- and middle-income countries [10] and
the prevalence of hypertension is higher in low- and
middle-income countries (31.5%) than in high-
income countries (28.5%) [10]. Bangladesh is one of
those low- and middle-income countries that experi-
encing an epidemiological transition from commu-
nicable to non-communicable diseases [12]. On top
of that, the ongoing nutritional transition from a
traditional diet to process and fast food, increasing
trends of sedentary lifestyle due to improved socio-
economic status, congested living conditions and ab-
sence of physical movement due to rapid unplanned
urbanization may contribute largely to the emer-
gence of hypertension epidemic in Bangladesh. Al-
though Bangladesh successfully combatted against
major communicable diseases, this altered pattern of
diseases throws a paramount challenge to the health
care system of Bangladesh.

Bangladesh currently lacks a population-based
surveillance system to track the burden of any non-
communicable chronic disease including hyperten-
sion [13, 14]. In addition, the absence of nationwide
population-based surveys or central administrative
health data restricts accurate information on the
prevalence of diseases like hypertension [13, 14]. Al-
though a handful of studies on the prevalence of
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hypertension among the Bangladeshi population was
conducted, their findings are not consistent. Further,
there is also shortage of research that synthesizes
existing literature on hypertension prevalence
through proper systematic review and meta-analysis.
Prevalence estimation in general is based on single
large-scale representative survey. Considering ab-
sence of accessible nationally representative large-
scale surveys in Bangladesh, we choose alternative
approach to synthesize existing information on
hypertension prevalence from the scientific literature
through meta-analysis. The purpose of our study is
to summarize existing knowledge through systematic
review and provide combined/summary prevalence
estimates (a combined estimate derived from mul-
tiple similar studies that presented same effect meas-
ure) using meta-analysis. Meta-analysis, a method to
obtain a weighted average of results from various
studies offer several advantages. It can provide a
more stable estimate than single independent studies
because of the increased amount of data uses and
hence provides more statistical power to detect ef-
fects. Further, it also helps researchers identify in-
consistencies/heterogeneity in research findings and
explore factors that may explain the sources for
these discrepancies. Inadequate information on the
magnitude of the condition restrains the health pro-
fessionals and policymakers from substantiating its
extent and undertaking of management plan after-
ward. To illustrate the actual picture of the current
situation, lay bare the discrepancies among hyperten-
sion prevalence reported by different individual stud-
ies, and make the readers aware of this fact, we
carried out this systematic review and meta-analysis
using data already published in the literature. Our
objective is to assess the prevalence of hypertension
in Bangladesh, its trend and to provide comprehen-
sive information that can be used for planning and
executing successful preventive strategies for this
condition.

Methods

Data sources and search strategy

We systematically searched MEDLINE, EMBASE,
and PubMed from inception to May 13, 2019, for
studies on the prevalence of hypertension among the
Bangladeshi adult population. We also searched the
reference lists of all relevant publications for infor-
mation about other potential studies. We limited in-
clusion to studies published in English. The search
strategy focused on three key elements: hypertension,
prevalence, and Bangladesh. The search strategy is
provided in detail in Table 1.
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Table 1 Search strategy used in different databases
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MEDLINE PubMed

EMBASE

. exp Hypertension/

. high blood pressure.mp.
. exp Blood Pressure/

. hyperten*mp
lTor2or3or4

. exp Prevalence/

. exp Bangladesh/
.5and 6 and 7

ONO U WN =

((Bangladesh) AND Prevalence) AND
((Hypertension) OR High blood pressure)
OR Blood pressure) OR Hyperten*)

1. exp hypertension/

2. high blood pressure.mp.
3. exp blood pressure/

4. hyperten* mp.
5.1or2or3or4

6. exp prevalence/

7. exp Bangladesh/

8. 5and 6and 7

Study selection

Two reviewers independently using a two-step process
identified potentially eligible articles. At first, titles and
abstracts were screened. Abstracts were retained if they
reported an original study on the prevalence of hyper-
tension in Bangladesh. Review articles were not consid-
ered. At this stage, an abstract was retained either when
the reviewers agreed that it should be or when there was
uncertainty on eligibility based on title and abstract
alone. Selected abstracts were subsequently screened
based on a full-text review. A broad inclusion criterion
was used to provide a comprehensive systematic review
of the topic. No restrictions were imposed on study type
(e.g., cohort study, cross-sectional study), geographical
region (e.g., urban, rural), time period or age groups.
There was also no restriction on diagnostic criteria used
to define hypertension. A study was included if the
prevalence of hypertension was reported in the general
adult Bangladeshi population but excluded if the preva-
lence was reported on individuals with specific diseases
(e.g., diabetes). Studies were excluded that did not report
the prevalence of hypertension, duplicate, non-human
studies, and studies involving children. Agreement be-
tween reviewers was quantified. Any disagreement be-
tween reviewers was resolved through consensus.

Data extraction and data items

The following information was extracted from the in-
cluded studies: author and year of publication; age range
of the participants; gender and number of participants;
area (urban/rural) in which the study was carried out;
sample selection procedure; study design; method for
diagnosis of hypertension; cut-off level used to define
hypertension and the prevalence of hypertension. Two
reviewers independently extracted data using a prede-
fined standardized form.

Summary measures

The summary statistics from the individual studies were
the prevalence of hypertension defined as the number of
people in the sample with hypertension, divided by the
total number of people in the sample. The prevalence of
hypertension could differ considerably depending on the
definition of hypertension. As such, we consider all the

definitions of hypertension and report the summary re-
sults (pooled prevalence) separately based on the defin-
ition used to define hypertension. We also presented
separate summary results according to the prevalence
type, gender, age and geographical location of the study
participants assuming potential substantial prevalence
differences within these categories.

Statistical analysis

The pooled prevalence estimates for hypertension and
all subgroup analyses and their 95% confidence intervals
were calculated using a random-effects model according
to the cut-off level used to define hypertension, types of
prevalence reported, gender, age group and geographical
location of the study participants. A random-effects
meta-analysis model assumes the observed estimates of
prevalence (treatment effect) can vary across studies be-
cause of both the real differences (heterogeneity) and
sampling variability (chance) in the prevalence in each
study [15]. Heterogeneity and consistency were assessed
using Cochran’s Q test and the I” statistic. Cochran’s Q
is the classical measure of heterogeneity, which is calcu-
lated as the weighted sum of squared differences be-
tween individual study prevalence and the pooled
prevalence across studies, with the weights being those
used in the pooling method [16, 17]. I* measures the
percentage of variability in prevalence estimates that is
due to between-study heterogeneity rather than chance
[16, 17]. Small study effects were examined using a fun-
nel plot and Egger’s test. Inter-rater reliability was mea-
sured. All statistical analyses were performed using Stata
version 13.1 (Stata Corp, College Station, TX) using the
metaprop, metareg, metabias, and metafunnel
commands.

Results

Study selection

We identified 720 studies on the prevalence of hyperten-
sion in Bangladesh through electronic search and a fur-
ther 15 potentially relevant studies through a grey
literature search. After removing duplicates and review-
ing titles and abstracts, 89 articles remained for full-text
screening. The main reason for exclusion was irrelevance
with our study objective. Of the 89 articles full text
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screened, 36 were excluded for the following reasons: 14
were conducted on subjects with diseases, 7 were review
articles, 2 studies assessed the association with hyperten-
sion, 8 studies conducted on Bangladeshi immigrants liv-
ing abroad, 1 was carried out on children and 4 were
duplicate studies. Consequently, 53 studies were finally
selected for this systematic review. There was good
agreement (84.21%) between reviewers on the primary
articles eligible for inclusion. The article selection
process is shown in Fig. 1.

Study characteristics

A summary describing the characteristics of the se-
lected studies on the prevalence of hypertension in
Bangladesh is presented in Table 2. Twenty-one
studies were conducted in rural populations, 8 stud-
ies were conducted on urban populations, and 24
studies in both rural and urban populations. Thir-
teen different cut-off levels or criterion was used to
define hypertension and “> 140/90 mmHg and/or
anti-hypertensive medication” was the most common
cut-off value with 22 studies reported this cut-off
level. Both genders were represented in almost all
studies except 4 studies where study participants
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were female only. Age of the study participants var-
ied with “> 35 years” reported by the highest num-
ber of studies (13 studies) followed by “> 25 years”
(11 studies) and “> 18 years” (8 studies) respectively.
The study design was cross-sectional in most studies
(20 studies) and the cluster-sampling technique was
the most commonly used sample selection
procedure.

The studies selected in this systematic review comprised
305,432 subjects. Studies reported overall prevalence,
gender-specific prevalence, geographical location specific
prevalence and criteria specific prevalence of hypertension
that ranged from 1.10% to 75.0%. The weighted pooled
prevalence of hypertension regardless of gender, age group
and geographical location of the study participants, the
cut-off level used to define hypertension, and the types of
hypertension reported, was 20.0% [95% CIL: 18% - 21%].
There was an extremely high heterogeneity observed in
the prevalence of hypertension (I* = 99.53%; Cochran Q-
statistic p < 0.001). One approach to comprehend this
problem of high heterogeneity is to identify the factors
that may explain the heterogeneity, stratify studies into
more homogeneous subgroups accordingly, perform sub-
group analysis and finally present corresponding results.

Records identified through database searching
(n=720)
PubMed: 383, EMBASE: 257, MEDLINE: 80

Additional records identified through
other sources
(n=15)

Records after duplicates removed (n = 632)

\4

Records screened (title & abstract) (n = 632)

A 4

Full-text articles assessed for eligibility (n = 89)

Records excluded (n = 543)

Studies included in systematic review (n = 53)

v

Studies included in quantitative synthesis
(Meta-analysis)
(n=53)

v

Full-text articles excluded (n = 36)
Studies  consisting  of with
diseases/conditions = 14
(Diabetes patients, heart failure patients,
stroke patients, coronary artery disease
patients, pregnant women)

Review paper = 7

Studies on association with hypertension =
2

Studies on immigrant Bangladeshi = 8
Studies conducted in children = 1

Duplicate = 4

subjects

Fig. 1 PRISMA diagram for the systematic review of studies that evaluated the prevalence of hypertension in Bangladesh
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Presenting results in subgroups will help overcome the
issue of heterogeneity, results will be more comparable
and more informative to the readers to get an in-depth
notion about hypertension prevalence in Bangladesh. This
will also make readers more aware about potential vari-
ability in hypertension prevalence. We performed sub-
group analysis based on gender, age group and
geographical location of the study participants, the cut-off
level used to define hypertension, and the types of hyper-
tension reported and presented our findings accordingly.

Prevalence of hypertension according to the gender of
study participants

The prevalence of hypertension was observed higher in
females compared to males. Weighted pooled prevalence
of hypertension was 17% [95% CI: 14% - 19%]) among
males, 21% [95% CI: 19% - 24%]) among females and
20% [95% CI: 18% - 22%] among combined males and
females (Fig. 2).

Prevalence of hypertension according to the age group of
study participants

Generally, hypertension increases with age, which is
also evident in this study. Initially, we identified
hypertension prevalence reported in 14 different age
groups. However, to obtain a pooled prevalence esti-
mate, we merged a few age groups based on their
similarities. For example, studies that reported par-
ticipants age as “15 — 65 years” is merged with “>

Page 11 of 19

15 years age” group or studies where participants
age was reported as “18 — 65 years” is merged with
“> 18 years age” group. Weighted pooled prevalence
of hypertension was lowest 13% [95% CL: 5% -
22%]) in “> 15 years age” group, while highest 53%
[95% CI: 40% - 66%]) in “> 60 years” age group
(Fig. 3).

Prevalence of hypertension according to the geographical
location of study participants

The prevalence of hypertension and its risk factors
could vary substantially in urban and rural areas,
particularly in developing countries like Bangladesh
due to differences in lifestyles. Weighted pooled
prevalence of hypertension was higher in urban areas
(25% [95% CI: 22% - 28%]) compared to rural areas
(15% [95% CI: 13% - 16%]) (Fig. 4). When study par-
ticipants were from both urban and rural areas, the
weighted pooled prevalence of hypertension was re-
ported 24% [95% CI: 22% - 27%] (Fig. 4).

Prevalence of hypertension according to the cut-off levels
used to define hypertension

The prevalence of hypertension varies according to
the cut-off level used to define hypertension in
studies. The differences in the cut-off levels for
hypertension in the included studies provided a dif-
ferent level of hypertension prevalence (Fig. 5). Al-
though we initially identified 13 different cut-off

Study

Both Male and Female

Subtotal (12 = 99.67%, p = 0.00)

Male Only

Subtotal (12 = 98.97%, p = 0.00)

Female Only

Subtotal (12 = 99.18%, p = 0.00)

Heterogeneity between groups: p = 0.040

Overall ("2 =99.53%, p = 0.00);

Pooled prevalence of hypertension according to the gender of the participants

S

ES (95% Cl)

0.20 (0.18, 0.22)

(Based on 88 reported values)

0.17 (0.14, 0.19)
(Based on 41 reported values)

0.21(0.19, 0.24)

(Based on 47 reported values)

0.20 (0.18, 0.21)

(Based on 176 reported values)

T
0

Prevalence

Fig. 2 The pooled prevalence of hypertension according to the gender of the participants
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Pooled prevalence of hypertension according to the participants age group

Study

> 15 years E
Subtotal (12 =99.66%, p = 0.00-)/\>}>

<

<

> 18 years
Subtotal (I"2 =98.65%, p = 0.00)

2 20 years
Subtotal (1"2 =92.61%, p = 0.00)

2 25 years
Subtotal ("2 = 98.32%, p = 0.00) )

ES (95% Cl)

0.13 (0.05, 0.22)

(Based on 8 reported values)

0.20 (0.16, 0.25)
(Based on 25 reported values)

0.15(0.12, 0.17)
(Based on 12 reported values)

0.15 (0.14, 0.16)

(Based on 66 reported values)

> 30 years
Subtotal (1"2=99.71%, p = 0.00)<>> 0.14 (0.07, 0.23)
! (Based on 11 reported values)
2 35 years !
Subtotal (12 =99.45%, p = 0.00) ' <> 0.27 (0.25, 0.29)
: (Based on 49 reported values)
2 60 years '
Subtotal (12 = 94.51%, p = 0.00) ! —— ——— 0.53(0.40, 0.66)
} (Based on 5 reported values)
Heterogeneity between groups: p = 0.000 |
Overall (I"2 =99.53%, p = 0.00); O 0.20 (0.18, 0.21)
, (Based on 176 reported values)
T ! T
0 5
Prevalence

Fig. 3 The pooled prevalence of hypertension according to the participant's age group

values/criteria used by the different studies to de-
fine hypertension, we merged them into 7 categories
according to the similarities of the cut-off values.
For example, cut-off value “> 140/90 mmHg or self-
reported or anti-hypertensive medication” and “>
140/90 mmHg or diagnosed by health profession or
anti-hypertensive medication” was merged into cut-
off value “> 140/90 mmHg and/or anti-hypertensive
medication” due to their apparent similarity. High-
est prevalence was reported 41% for “> 130/80
mmHg and/or anti-hypertensive medication” cut-off
value while lowest was reported 8% for “> 160/100
mmHg and/or anti-hypertensive medication” cut-off

value.

Prevalence of hypertension according to the types of
prevalence

Weighted pooled prevalence of hypertension was 19%
[95% CI: 18% - 21%]) when unadjusted, 24% [95% CI:
21% - 27%]) when adjusted for age, 23% [95% CI: 21% -
25%] when adjusted to the WHO world population, and
23% [95% CI: 18% - 28%] when adjusted for age and sex
(Fig. 6).

Assessment of temporal change in hypertension
prevalence

The time span among the studies that were con-
ducted ranges from 1976 to 2019. However, the ma-
jority of the studies are recent, mostly conducted
after 2010. To assess the temporal change in hyper-
tension prevalence, we performed meta-regression on
hypertension prevalence over the study year. The
overall prevalence of hypertension increased by
0.51% (p < 0.001; Fig. 7) for every l-year increase in
the study year, suggesting that the prevalence of
hypertension is on the rise. However, this increasing
trend was not uniform in all groups and categories
and there are instances where a decreasing trend
was observed. The increase in hypertension preva-
lence over the time was observed quite similar both
in males and in females (Fig. 7a). Over time, an in-
crease in hypertension prevalence was observed in
rural areas while a decrease was observed in urban
areas (Fig. 7b). An increasing trend in hypertension
prevalence was observed when cut-off levels to de-
fine hypertension were “> 140/90 mmHg”, “> 130/80
mmHg and/or anti-hypertensive medication”, “sys-
tolic blood pressure > 140 mmHg”, and “unspecified”
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Fig. 4 The pooled prevalence of hypertension according to the geographical areas
A\

while a decreasing trend was observed in cut-off
levels “> 140/90 mmHg and/or anti-hypertensive
medication” and “diastolic blood pressure > 90
mmHg” (Fig. 7c). In addition, an increasing trend in
hypertension prevalence was observed in all age
group categories except “> 20 years” and “> 60
years” age group categories where a decline was ob-

served (Fig. 7d).

Publication bias

The funnel plot indicated the existence of asymmetry
and publication bias (Fig. 8) and Egger’s test (p < 0.001)
suggested the presence of small-study effects, in which
studies of smaller cohorts reported a higher prevalence
of hypertension. Funnel plot asymmetry can be due to
many reasons other than publication bias. We also do
not know with any certainty that publication bias is the
true cause of funnel plot asymmetry. As such, we remain
cautious in interpreting the results.

Discussion

In this systematic review and meta-analysis, we describe
summary estimates of the prevalence of hypertension
and its trend in Bangladesh. Our results present a com-
prehensive view of the burden of hypertension in
Bangladesh. Our findings suggest that the pooled preva-
lence of hypertension varied widely between 1.10% and
75.0% and an overall pooled prevalence of hypertension

was estimated to be 20%. Prevalence was observed
higher in females, in urban areas, and in the “> 60 years”
age group. Overall, an increasing trend of hypertension
was also observed.

Our findings of the overall pooled prevalence of
hypertension (20%) in Bangladesh are quite similar
to the global prevalence of hypertension, which is
observed 22% in 2015 among adults aged 18 vyears
and older [71]. The prevalence of hypertension
among adults varies across the globe with highest
prevalence observed in African region (27%) while
lowest observed in American region (18%) [72]. A
declining trend in hypertension prevalence was ob-
served in high-income countries while stable or
increasing trend in prevalence was observed in low-
and middle-income countries [71, 72]. According to
the World Health Organization (WHO) report pub-
lished in 2018, prevalence of hypertension (defined
as SBP and/or DBP = 140/90 mmHg) among adults
(aged 18 + years) in Bangladesh is 21% which is not
different from what we observed in our findings
[72]. While comparing our findings with reports
from other neighboring regions, we also see similar
results. The WHO reported a prevalence of hyper-
tension among adults in neighboring India, Pakistan,
Nepal, and Sri Lanka as 24%, 25%, 26%, and 24% re-
spectively in 2015 [72]. Like Bangladesh, an increas-
ing trend in the prevalence of hypertension was also
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observed in these low- and middle-income countries
[72]. Hypertension in general is less prevalent in
women, compared with men, particularly among the
young. However, it is more prevalent among the
elderly women than men [73-75]. In addition, the
difference in hypertension prevalence between men
and women varies across the global regions. For ex-
ample, prevalence of hypertension was reported
higher among women than men in Arab countries
[76]. In neighboring South Asian countries, there is
not much difference in hypertension prevalence be-
tween men and women [72]. Our contrary findings
of higher hypertension prevalence in women could
be explained by the higher obesity and less educa-
tion in women, and potentially older women partici-
pation in the study, as all of them are important
risk factors for hypertension prevalence. Further, so-
cial traditions (e.g., women should bear children and
look after their family, which limit women’s physical
activities) can also play a vital role in increased
prevalence of hypertension among women in
Bangladesh.

The factors behind the increased prevalence of
hypertension in the Bangladeshi adult population

could be multifarious [13]. In addition to the com-
mon risk factors for hypertension such as a high
salt intake, being obese, the excessive use of alcohol,
physical inactivity, stress, air pollution and smoking
[77], other factors including a regional change in
disease patterns from communicable to non-
communicable diseases, rapid urbanization, and
obsession for embracing western lifestyle could also
influence high hypertension prevalence [13, 14, 78,
79]. Fast-Growing unplanned urbanization as seen
in developing countries can potentially lead to
change in lifestyles (e.g., change in physical activity,
diet, environment, and stress) [13]. In developing
countries like Bangladesh, lifestyle, environment,
and dietary patterns are quite different in urban and
rural areas [14]. These factors are closely linked
with a higher prevalence of hypertension and are
evident in our study where a higher pooled preva-
lence of hypertension observed among the urban
population (25% compared to 15% in the rural
population). An extremely high between-study het-
erogeneity in the prevalence of hypertension was
observed. Consequently, we carried out subgroup
analysis according to the cut-off level used to define
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hypertension, types of prevalence, gender, age group
and geographical location of the study participants.
However, heterogeneity was still observed within all
the subgroups and within all the groups of sub-
groups and we could not explore the possible
source of heterogeneity. We observed evidence of
small study effect (p < 0.001), in which smaller
studies reported a higher prevalence of hyperten-
sion. Publication bias was also indicated by the
asymmetry of the funnel plot.

The strength of this study is the comprehensive-
ness of the process, which is a search of three dif-
ferent databases, well-defined inclusion/exclusion
criteria, and extensive use of reference lists. Conse-
quently, there is little chance that any relevant stud-
ies would have been missed. However, there are also
several limitations to our study. We could not con-
sider non- English publications and local journals
that are not available through major international
databases. In addition, a lack of uniform definition
of hypertension, and the large variations in the age
of the study participants in the included studies can
potentially limit the comparability of our findings.
As such, pooled prevalence estimates derived from
the subgroup analysis can be more accurate and re-
liable in presenting hypertension prevalence than

the overall pooled results. We identified few studies,
which potentially considered adolescents with adults
as study participants. In those studies, only the
lower limit of the study participants’ age was pro-
vided without any information on the prevalence of
hypertension among adolescents. Considering the
difference in definition of hypertension for the
adults and adolescents, excluding them from the
analysis could potentially strengthen our study find-
ings. The differences in the research design of the
studies may also influence pooled estimates and can
be a potential source of heterogeneity, which we
could not explore. Prevalence estimates of hyperten-
sion are anticipated to be more precise if studies re-
ported adjusted (for age and gender) estimates.
However, most of the studies reported unadjusted
prevalence and only a few studies reported age and
gender-adjusted hypertension prevalence a point to
be noted. Although we identified the existence of
high heterogeneity in the studies and attempted
subgroup analysis to overcome the issue, heterogen-
eity still remains and failing to explore potential
sources of heterogeneity is another limitation of our
study. Performing further subgroup analyses within
subgroups or meta-regression according to study
setting, sample size, publication year and so on may
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help to explore the sources of heterogeneity. Never-
theless, despite the high heterogeneity of the studies
included in our review, the derived pooled estimates
are reliable and within the range of prevalence of
hypertension described in neighboring countries
[72]. In our systematic review, we did not find
rigorous population based cross-sectional study with
large sample size conducted in the Bangladeshi
population for estimating hypertension prevalence.
Despite our meta-analysis approach, the lack of
comprehensive studies in Bangladeshi population
needs to be noted. We also suggest being cautious
while interpreting our study findings. Bearing in
mind prevalence of hypertension can vary due to
the cut-off levels used to define hypertension, age
groups, gender and geographical location of the
study participants, the interpretation of findings
should be made accordingly.

Conclusions

In this review, we tried to systematically evaluate the
scientific literature available on the prevalence of
hypertension in Bangladesh and attempted to provide
comprehensive summary estimates of hypertension
prevalence along with its trend. Although, hyperten-
sion prevalence varies according to the criterion
used to define hypertension, gender, age group and
geographic area of subjects studied, the prevalence
of hypertension is still high and rising in Bangladesh
according to our review. Similar to WHO'’s target for
a 25% relative reduction in hypertension prevalence
by 2025 [80], programs targeted towards primary
prevention needs to be initiated to mitigate a further
increase in the prevalence. Modifiable risk factors for
hypertension, particularly those related with lifestyles
need to be identified and addressed. Increased public
awareness and knowledge on high hypertension
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prevalence, its risk factors, its consequences and its
burden along with education programs on diet and
healthier lifestyles can be helpful to prevent and
confront the issue. Further, well-designed, nation-
wide, population-based surveillance on hypertension
is warranted to provide more up to date, precise and
representative estimates of its prevalence.
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