Open access

BM)J Open

To cite: Islam JY, Zaman MM,
Ahmed JU, et al. Sex
differences in prevalence and
determinants of hypertension
among adults: a cross-sectional
survey of one rural village

in Bangladesh. BMJ Open
2020;10:6037546. doi:10.1136/
bmjopen-2020-037546

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2020-
037546).

Received 07 February 2020
Revised 12 May 2020
Accepted 24 July 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

1Department of Primary Care,
Ekhlaspur Center of Health,
Chandpur, Bangladesh
%Department of Epidemiology,
UNC Gillings School of Global
Public Health, Chapel Hill, NC,
United States

*Tobacco Control, Ekhlaspur
Center of Health, Chandpur,
Bangladesh

“Department of Epidemiology
& Research, National Heart
Foundation Hospital & Research
Institute, Dhaka, Bangladesh

Correspondence to
Dr Jessica Yasmine Islam;
islamjy@email.unc.edu

Original research

Sex differences in prevalence and
determinants of hypertension among
adults: a cross-sectional survey of one
rural village in Bangladesh

Jessica Yasmine Islam

ABSTRACT

Objective Prevention of mortality due to cardiovascular
disease (CVD) through control of hypertension is a public
health priority in Bangladesh. Our objective was to
assess sex differences in prevalence and determinants
of hypertension among adults in one rural area of
Bangladesh.

Study design Cross-sectional.

Setting and participants From January 2014 to
December 2015, we conducted a cross-sectional study of
2600 men and women aged >18 years located in one rural
district of Bangladesh. We collected data on demographics,
behavioural factors, physical measurements and health
history.

Primary outcome measures Our primary outcome was
hypertension (systolic blood pressure >140 or diastolic
blood pressure >90 mm Hg).

Results The average age of participants was 41.6 years
and 53.7% were women. Hypertension prevalence was
6.9% (95% Cl 5.9 to 7.9), and was significantly higher
among women (8.9%) than men (4.5%). The highest
prevalence of hypertension was observed among women
aged >60 years at 21.3% (95% Cl 16.6 to 26.7). A higher
proportion of men with hypertension were aware of

their condition (72.2%) compared with women (52.4%).
Determinants of hypertension included older age, higher
education, current tobacco use, increasing body mass
index, and hyperglycaemia.

Conclusion Our research suggests that hypertension
prevalence is higher among women than men in rural
Bangladesh. Sex-specific interventions should be
developed to inform adults of the necessary lifestyle
changes that may reduce the risk of hypertension and
subsequent CVDs.

INTRODUCTION

Globally, hypertension, also known as high
or raised blood pressure, is a leading cause
of disease burden and mortality.! Hyperten-
sion contributes to the burden of cardio-
vascular disease (CVDs), stroke and kidney
failure, and disproportionately affects popu-
lations living in low/middle-income coun-
tries (LMICs). Hypertension is a preventable
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Strengths and limitations of this study

» The population studied was enumerated by the
Ekhlaspur Center of Health (ECOH) study staff, which
allowed us to provide accurate estimates of preva-
lence using a well-defined denominator in a rural
area of Bangladesh.

» We used WHO-recommended standardised methods
to measure blood pressure to limit the potential for
measurement error.

» Generalisability of our results may be limited as
community-level campaigns commonly took place
in this village covering topics on non-communicable
disease prevention and lifestyle changes that may
reduce their risk of developing chronic diseases .

» Self-reported medication use may be subject to so-
cial desirability bias as participants are in regular
contact with ECOH staff members through commu-
nity campaigns and prior surveillance efforts.

» We were unable to measure important risk factors
of hypertension such as diet, physical activity, waist
circumference, family history of cardiovascular dis-
ease and blood lipid levels.

condition through healthy diet, normal
body mass index, controlled salt intake,
and physical activity.! When diagnosed at
an early stage, hypertension can be success-
fully controlled through appropriate treat-
ment and successful control through lifestyle
changes.! However, the burden and mortality
due to hypertension is growing globally,
particularly in LMICs,"” where access to
preventive services and treatment is limited.
In Bangladesh, the prevalence of hyperten-
sion among adults has been increasing for
the past several decades,” rising from ~10% in
the 905’ to 20% based on estimates published
by the World Health Organization (WHO).°
As such, prevention and control of hyper-
tension is a growing public health concern
and a priority of Bangladesh’s public health
agenda.”®
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Although 70% of the population of Bangladesh resides
in rural areas, few prior studies have investigated the
burden and determinants of hypertension among adults
in rural areas.”"" Additionally, prior studies conducted in
Bangladesh to assess risk factors of non-communicable
diseases  (NCDs), including hypertension, have
concluded that the majority of the NCD burden lies in
urban areas among individuals with high socioeconomic
status.'? This finding implies the epidemiological shift to
a higher burden of chronic disease is of major concern
in urban regions of the country rather than rural areas
of Bangladesh.” However, high-risk groups in rural areas
should be identified and provided with tailored preven-
tion programmes, such as sex-specific interventions. One
recent study conducted to assess risk factors of NCDs
among a sample of over 12000 rural residents aged 230
years found that the prevalence of hypertension was 15.9%
among men and 22.5% among women.'" This finding
indicates a significant difference in burden among rural
men and women, with women’s prevalence approaching
the overall prevalence of adults residing in urban areas of
Bangladesh.” * Data are needed to assess determinants
of high blood pressure among women in rural areas and
identify any sex-based disparities on hypertension medi-
cation use. Our objective was to evaluate differences in
prevalence and associated determinants of hypertension
and prehypertension in a rural area of Bangladesh. Addi-
tionally, we assessed self-reported antihypertensive medi-
cation use among our adult and rural study population.

METHODS

Data for this analysis were collected from January 2014 to
December 2015 among residents, aged 18 years or older,
in a rural area of Bangladesh named, Ekhlaspur village
of Matlab North subdistrict. Ekhlaspur is located about
60 km south-east of Dhaka city, the capital of Bangla-
desh. Ekhlaspur Center of Health (ECOH), a local non-
governmental health promotion organisation, conducts
periodic demographic surveys in the village.'* ECOH was
founded in 1999 (by MMZ) but it has been managed and
funded by the local community.

Data included in this analysis were obtained through
ECOH’s routine surveillance work and biennial health
check-up of all adult residents of the village. To inform
the community about this survey, ECOH management
organised meetings and orientations with the community
leaders, schools and union council members. This survey
is part of the community’s initiative to monitor their
health status and to detect any hypertension, diabetes and
other risk factors. ECOH provides free medicines to those
who have prescriptions from doctors. Community-level
campaigns have been organised to inform the people of
the village about NCDs and related risk factors. Health
assistants of ECOH visited all households to select eligible
subjects but no more than three recall visits were done.

ECOH conducted geographic surveillance to iden-
tify and compile a complete list of households with

demographic information of residents. As of 2015, the
village had 1036 households. Residents aged =18 years
living in the village were the target population for this
study. In total there were 4871 adults aged 218 years (2520
men and 2351 women). However, 4414 residents (2202
men and 2212 women) were living in the village perma-
nently. The remaining 457 residents lived in either urban
areas or outside the country to earn their livelihoods and
occasionally visited the village. Therefore, permanent
residents aged =18 years were considered eligible for the
survey. Pregnant women were excluded.

Patient and public involvement

These data were collected as part of routine surveillance
conducted by ECOH, which is managed and funded by
the local community. Patients routinely attend health
fairs and obtain free healthcare from ECOH. There was
no patient or public involvement in the interpretation of
analytic results.

Survey instrument

We administered a structured questionnaire to assess
basic demographics and physical measurements of
each participant. The questionnaire was administered
in Bengali. We obtained details on household size and
composition from the head of each household. Each
participant provided information on tobacco use, salt
intake, health history including history of diabetes,
hypertension, stroke, heart disease and chronic respira-
tory illness, and physical measurements including blood
pressure. History of hypertension was assessed using the
following questions: (1) have you ever been diagnosed
with hypertension by a healthcare provider?; (2) if yes,
are you receiving treatment for the condition?; and (3) if
yes, where are you receiving your treatment? Treatment
history of participants was confirmed by ECOH field
workers through prescription and medical charts. Blood
pressure was measured by calibrated aneroid sphygmo-
manometer by a trained field interviewer. Blood pressure
measurements were consistently taken on the right arm
at level of the heart and elbow-assisted while the partic-
ipant was seated. After a test run, the first measurement
was performed after 5min of rest on the right arm. After
3min, the second measurement was taken. The Korot-
koff phase I (beginning of the sound) and the phase V
of Korotkoff (disappearance of the sound) was recorded
as systolic and diastolic blood, respectively. The mean of
these two blood pressure readings was used as the final
blood pressure for each participant.

Outcome definition

Our primary outcomes of interest were prevalence of
hypertension and of prehypertension. We used the WHO
guidelines diagnostic criteria to define hypertension. An
individual was considered to have hypertension if systolic
blood pressure (SBP) was 2140 mm Hg and/or, diastolic
blood pressure (DBP) =90mm Hg and/or currently
taking any-hypertensive medication based on self-report.
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Prehypertension was defined as SBP >2120mm Hg but
<140mm Hg and/or DBP =80 mm Hg but <90mm Hg
and not taking antihypertensive medication at the time
of the survey.

Covariates

The following variables were used as risk factors: sex,
age, education, occupation, body mass index (BMI),
diabetes and tobacco use. Education was categorised into
five groups: no education, less than primary (completed
<grade 4), primary school (completed grade 5), secondary
school (completed grade 10) and higher secondary and
above (completed 2grade 12). Occupation was catego-
rised into five groups for analysis. These groups included:
professional employment (government employee, non-
government employee, business owner, farmer, agricul-
tural worker and other self-employed), unemployed or
retired, industrial worker or day labourer, housemaker
and other (beggar, rickshaw puller, cook, carpenter,
tailor, security guard, migrant workers and fishermen).
Using height (cm) and weight (kg) measurements, we
calculated BMI (height/weight® and categorised these
measurements as follows: underweight (<18.50), normal
(18.6-25), overweight (25.1-30) and obese (>30). Partic-
ipants were asked if they added any additional teaspoons
of salt to their food during their meals. Added salt intake
was categorised based on the number of tablespoons and
the assumption that one tablespoon was equivalent to 5
g. Hyperglycaemia was defined based on a random blood
glucose measured of 11.1 or above and/or self-report of
taking diabetes medication. We categorised participants
as tobacco users if they either smoked cigarettes, cigars
or pipes, or if they used smokeless tobacco products
such as zarda, sadapata, gul and/or snuff. We defined
past tobacco users as respondents who were ever users of
tobacco; however, currently do not use tobacco products.

Data analysis

Sociodemographic variables were presented with median
(IQR) for continuous variables and with proportion for
categorical variables. The overall, sex-specific, age-specific
by sex and area-specific prevalence of hypertension were
calculated. For bivariate analyses, study participants were
divided by sex and into five age groups (18-29, 30—44,
45-59 and 60+ years). A y* test was performed to assess
proportional differences in hypertension and treatment
patterns across select categorical variables.

Adjusted and unadjusted Poisson regression using
robust estimation of standard errors analyses were
performed to identify determinants of prehyperten-
sion and hypertension.'”™” Potential determinants were
assessed using bivariate Poisson regression analysis; an
arbitrary p value of <0.10 was used as criteria to include the
variable in the multivariable Poisson regression model.
For multivariable Poisson regression models, crude
prevalence ratios, adjusted prevalence ratios (aPR) and
95% CIs for each independent variable were calculated,
p<0.05 was used as the level of significance. Collinearity

was assessed using the variance inflation factor to ensure
astrong linear relationship among independent variables
included in the model was not present. The outcome vari-
able of the model to identify determinants for hyperten-
sion was coded as ‘1’ if the participant was found to be
hypertensive based on the definition described above and
the rest were coded as ‘0’. To identify determinants of
prehypertension, we excluded those with existing hyper-
tension at study measurement from the binary dependent
variable of prehypertension. Accordingly, the outcome
variable was coded as ‘1’ if the participant was found to be
prehypertensive and the rest were coded as ‘0’. All statis-
tical procedures were performed using Stata/SE V.15.1
(StataCorp LP) software package.

RESULTS

Background characteristics

Overall, out of 1036 households in the sampling frame,
at least one participant from 866 households agreed to
participate leading to an 83.6% response rate by house-
hold. On an individual level, 58.9% (2600,/4414) of village
residents participated in our survey. Per household, there
were an average 3.0 participants (95% CI 2.89 to 3.11).
In our sample, there were 1205 (46.4%) men and 1395
(53.7%) female respondents (table 1). The age of our
participants ranged from 18 to 85 years. The mean age
and education level of participants were 41.6 (SD=17.8)
years and 4.9 (SD=4.6) years, respectively. On average,
men were more educated then women, with 15.9% men
pursuing above secondary education compared with
6.3% women. About one-third of men were employed
as either an industrial worker/day labourer (38.3%) or
professional employment (39.3%), and the majority of
women were either a housewife (87.2%) or unemployed
(11.9%). Smoking habits varied by sex: 99% of women
reported to have never used smoking tobacco such as
cigarettes; however, 51.3% of men either currently or
previously used smoking tobacco. More women reported
to currently use smokeless tobacco compared with men
(31.8% vs 21.4%). More women were overweight or obese
than men (15.8% vs 7.6%). Additionally, more women
were categorised as hyperglycaemic compared with men
(3.2% vs 2.2%). Figure 1 provides a distribution of SBP
and DBP by age group and sex.

Prevalence and predictors of hypertension

Overall, the prevalence of hypertension among our popu-
lation of rural adults aged 218 years was 6.9% (95% CI 5.9
to 7.9). The prevalence of hypertension was significantly
higher among women (8.9%, 95% CI 7.4 to 10.5) than
men (4.5%, 95%CI 3.4 to 5.8) (x* p<0.001). Addition-
ally, the prevalence of hypertension increased with age
among both men and women (p<0.001), with the highest
prevalence of hypertension among women aged 60 years
and above (21.3%, 95% CI 16.6 to 26.7) (figure 2). For
comparability to prior studies, we report the prevalence
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Total (n=2600) Women (n=1395) Men (n=1205) ‘
Characteristic n % n % n % P value*

18-29 829 31.9 444 31.8 385 31.9 0.81

45-59 530

N
o
IS

289

N
o
]

241 20.0

Mean (SD) 41.6 (17.8) 413 (17.7) 41.9 (17.9)

No education 825 31.7 463 33.2 362 30.0

Secondary education 816 31.4 458 32.8 358 29.7

Mean (SD) 4.9 (4.6) 4.5 (4.1) 5.5 (5.1)

Professional employmentt 485 18.7 11 0.8 474 39.3

—

Industrial worker/day labourer 463 17.8 0.1 462 38.3

Smoking tobacco use <0.001

-
©
N
-
o
-

Current use 498 497 41.2

Smokeless tobacco use <0.001

\'
o
N
N
<
o

444

w
g
(o]

258

N
—
~

Current use

Added salt intake during meal 0.084

N
(&)
(&)
(&)
N
—_

696

[&)]
]
o]

Less than 5 g (one teaspoon) 1451 55.8

Body mass index§

Normal (18.6-25) 2035 78.3 989 70.9 1046 86.8

Obese (>30) 37 1.4 27 1.9 10 0.8

Normal 2470 97.3 1306 96.8 1164 97.8

History of stroke 9 0.4 4 0.3 5 0.4 -

*Fisher’s exact test p value to identify differences between men and women surveyed.

TProfessional occupation includes: government employee, non-government employee, business owner.

FOther occupation includes: self-employed, home maker, student and other.

§Body mass index calculated by weight in kilogram divided by height in metre squared.

fIHyperglycaemic was defined as a random capillary blood glucose level greater than or equal to 11.1 mmol/L or self-reported diabetes
medication use.
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Figure 1 Distribution of systolic and diastolic blood
pressure by age group and sex among rural adults in
Bangladesh.

of hypertension if restricted to those aged =25 years
(8.5%) and 235 years (11.3%).

Among women, the prevalence of hypertension
decreased as education level increased (12.3%: no educa-
tion to 2.3% above secondary education); however,
among men the prevalence of hypertension increased as
education level increased (3.6%: no education to 7.9%:
above secondary education) (table 2). Among overweight
and obese participants, the prevalence of hypertension
was significantly higher than among those with normal
BMI, particularly among men (60% of obese men had
hypertension). Additionally, the prevalence of hyperten-
sion was significantly higher among those with hypergly-
caemia or blood glucose levels approaching the diabetic
limit (>11.1mmol/L) (table 2).

Table 3 presents the results of multivariable Poisson
regression with robust variance analyses to identify deter-
minants of hypertension. SDeterminants of hypertension
differed among men and women. Among women, those
of older age, both underweight and overweight/obesity
BMI, and with hyperglycaemia were more likely to have
hypertension. When compared with women with normal
BMI, women categorised as underweight or a BMI of

mm Women (n = 1395)
= Men (n =1205)

B0 =35 505250 5% 55 5 5105 5 61 2 8 500955506 8 3 605,0 5 564 5 504 5564 S04 ST T 8 564 3 554 536 4 55 68 56 55 6 5565 5 56515 598 855

N
(=]

Prevalence of Hypertension (%)

6.2
ETE CXXIITTICITIITITITITITTOTRRNTRRIRRIINS FRRT e
5.1
2] B -
o i . .
30-44 years 45-59 years 60 years and above

Age Groups* (Years)
Figure 2 Prevalence of hypertension stratified by age group
and sex among rural adults in Bangladesh. *Age group 18-29
years was not included as prevalence of hypertension was
0% for both men and women.

18.5 and below had 1.6 times the prevalence of hyper-
tension (95%CI 1.1 to 2.5). Additionally, women who
were overweight (aPR: 2.3, 95% CI 1.5 to 3.5) and obese
(aPR: 4.9, 95% CI 2.4 to 10.0) had a significantly higher
prevalence of hypertension when compared with women
with normal BMI. After adjustment, educational status no
longer appeared to have a significant relationship with
hypertension prevalence although the crude analysis
revealed a protective effect of higher education. Among
men, those of older age, increasing educational level,
being overweight and obese, and with hyperglycaemia
were more likely to have hypertension. Unlike in women,
among men with an educational level above secondary
education, the prevalence of hypertension was 3.8 times
that of men with no formal education (aPR: 3.8, 95% CI
1.8 to 8.2). Hyperglycaemia was a significant determinant
of hypertension among both women (aPR: 2.5, 95% CI
1.4 to 4.4) and men (aPR: 3.8, 95% CI 2.0 to 7.0).

Awareness and treatment of hypertension

Opverall, among those with hypertension, 58% were aware
of their diagnosis (figure 3). The proportion of those
aware of their hypertension diagnosis was higher among
men (72%) then women (52%). When assessed by age
group, the proportion of women who were aware of their
diagnosis decreased with increasing age, dropping from
55% among those aged 30-44 years to 46.5% among
women aged 60 years and above. Among those who were
aware of their hypertension diagnosis (n=105), 99.1% of
participants (n=104) self-reported to take antihyperten-
sive medication. Among those who are taking medication
to control their hypertension, 55.2% had normal blood
pressure (SBP: <140 mm Hg and DBP: <90 mm Hg). The
proportion of participants with controlled hypertension
did not significantly differ by sex (men: 58.9%, women:
53.0%, x* p=0.55).
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||

Total (n=2600) Women (n=1395) Men (n=1205)
Characteristic n % P value* n % P value* n % P value*

18-29 0 0 <0.001 0 0 <0.001 0 0 <0.001

45-59 61 11.5 46 15.9 15 6.2

Educational status 0.017 <0.001 0.05

a
N
~
]

Primary education 44 11.4 8 2.7

(o2}
a
N
N
w
-
o
~
©

Above secondary education 17

[¢)]
N
N

Professional employmentt 25 18.2 23 4.9

—_
—_
—_

Industrial worker/day labourer 5 100 4 0.9

Smoking tobacco use <0.001 1.00 <0.001

—
w
N
(e}
o
o
—
w
N
(e}

Current use

Smokeless tobacco use <0.001 <0.001 <0.001

(o]
o)

12.3

(o]
o]

14.9

N
o
]
[oe]

Current use

Salt intake <0.001 0.017 <0.001

~
~

10.3

w
g
S
(63}

Less than 5 g (one teaspoon) 108 7.5

Body mass index§ <0.001 <0.001 <0.001

Normal (18.6-25) 97 4.8 64 6.5 33 3.2

Obese (>30) 14 37.8 8 29.6 6 60.0

Normal 147 5.9 106 8.1 41 3.5

*Fisher’s exact test p value for trend.

TProfessional occupation includes: government employee, non-government employee, business owner.

FOther occupation includes: self-employed, home maker, student,and other.

§Body mass index calculated by weight in kilogram divided by height in metre squared.

{|Diabetes was defined as a random capillary blood glucose level greater than or equal to 11.1 mmol/L or self-reported diabetes
medication use.

Prevalence and predictors of prehypertension (84.2%,95% CI 31.6 to 36.9) (table 4). This sex difference
The prevalence of prehypertension among our popu-  in prevalence of prehypertension was consistent across all
lation of rural adults was 37.7% (95% CI 35.7 to 39.6).  age groups (figure 4). The highest prevalence of prehy-
Overall, the prevalence of prehypertension was higher  pertension was observed among men and women aged
among men (41.4%, 95% CI 38.6 to 44.3) than women 60 years and above (57.9%, 50%, respectively) (figure 4).
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Table 3 Determinants of hypertension by sex among rural Ekhlaspur, Bangladesh (n=2600)

Total (n=2600)

Women (n=1395)

Men (n=1205)

Crude PR (95% Adjusted PR Crude PR (95%  Adjusted PR Adjusted PR
Characteristic Cl) (95% ClI) Cl) (95% Cl) Crude PR (95% CI) (95% Cl)
Sex
Men Ref. Ref. - - - -
Women 2.0(1.5t02.7) 2.2 (1.6 to 3.0) - - - -
Age (years)
Less than 55 Ref. Ref. Ref. Ref. Ref. Ref.

years

55 years and
above

49(3.7t06.6) 5.0 (3.3t07.6)

Educational status
No education Ref. Ref. Ref.
Primary education 0.9 (0.6 to 1.3) 1.4 (0910 1.9)

Secondary 0.6 (0.4t00.8) 1.2(0.810 1.9)

education

Above secondary
education

07(04t012) 2.4 (1.4t04.0)

Ever tobacco use*
Never Ref. Ref. Ref.

Currently orinthe 2.3(1.7t03.2) 1.3 (0.9 t0 2.0)
past

Body mass indextt

Underweight 2.3(1.5t03.4) 1.7(1.1t0 2.5)
(<18.5)
Normal (18.6-25) Ref. Ref. Ref.
Overweight 3.0(2.1t04.3 2.5(1.8t03.6)
(25.1-30)
Obese (>30) 79((5.0to12.5) 7.6 (4.21t013.8)
Blood sugar level
Normal Ref. Ref. Ref.

Hyperglycaemictf 5.9 (4.1 to 8.5) 2.7(1.8t04.3)

4.5 (3.2 10 6.4)

0.9 (0.6 to 1.3)
0.4 (0.2 to 0.6)

0.2 (0.0t0 0.7)

3.0 (2.1104.2)

1.9 (1.2 t0 3.0)

2.3 (1.5 to 3.5)

4.6 (2.4 0 8.6)

4.1 (2.6 10 6.5)

3.8(2.3106.2) 6.8 (3.8 to 12.1) 6.8 (3.2 to 14.2)

Ref. Ref. Ref.
1.4 (0.9 to 2.0) 0.8 (0.3t0 1.8) 1.1 (0.5t0 2.4)
0.8(0.5t01.5) 1.4 (0.7 to 2.8) 1.9 (0.9 10 3.8)

06(0.1t02.4)  2.2(1.1to04.5) 3.8(1.8108.2)

Ref. Ref. Ref.
1.3 (0.79 10 2.0) 2.3(1.2t0 4.1) 1.0(0.5t02.2)

1.6 (1.1 t0 2.5) 1.9(0.7 t05.2) 1.9 (0.7 10 5.2)

Ref. Ref. Ref.
2.3 (1.5t0 3.5) 4.3 (2.2t08.1) 2.8(1.6t05.2)

49(2.41010.0) 19.0(104t034.9) 15.8 (5.5 to 45.4)

Ref. Ref. Ref.
25(1.4t04.9) 10.9 (6.2 t0 19.3) 3.8(2.0t0 7.0)

*Ever tobacco use includes ever smokeless or smoking tobacco use.

TBody mass index was calculated by weight in kilogram divided by height in metre squared and included in the model as a continuous variable.
FHyperglycaemia was defined as a random capillary blood glucose level greater than or equal to 11.1 mmol/L or self-reported diabetes medication

use.
PR, prevalence ratio.

Table 4 presents the results of multivariable Poisson
regression with robust variance analyses to identify deter-
minants of prehypertension. Among both women, deter-
minants of prehypertension included older age (245
years) and being overweight or obese. Among women
who were aged 45-59 years the prevalence of hyperten-
sion was 1.4 times that of the prevalence among women
aged 18-29 years. Additionally, the prevalence of women
aged 60 years and above was 2.3 times that of women
aged 18-29 years. Women who were obese had two times
the prevalence of hypertension compared with women
with a normal BMI. Similar determinants were identified
among men: men who were obese had 1.9 times the prev-
alence of men with a normal BMI. Increasing age among
men also led to an increase in hypertension prevalence.

Hyperglycaemia was not a significant determinant of
prehypertension among men or women (table 4).

DISCUSSION

In this study of adults aged =18 years in one rural area of
Bangladesh, the prevalence of hypertension prevalence
was significantly higher among women compared with
men. The determinants of hypertension were consistent
across sex excluding educational level; as educational
level increased, the prevalence of hypertension increased
among men whereas among women hypertension preva-
lence decreased, indicating a potential protective effect.
Women were less likely to be aware they had hypertension
compared with men, particularly older women aged 260

Islam JY, et al. BMJ Open 2020;10:e037546. doi:10.1136/bmjopen-2020-037546



Open access

mm Women (n =124)
m Men (n = 54)

o
=3

80

60

404---

20+

o

T T
45-59 years 60 years and above

T
30-44 years

Age Groups* (Years)

Prevalence of Hypertensive Adults Aware of Their Condition (%)

Figure 3 Prevalence of awareness of hypertension
diagnosis stratified by age group and sex among rural adults
in Bangladesh. *Age group 18-29 years was not included

as prevalence of hypertension was 0% for both men and
women.

years. Among adults who were aware of their condition,
we did not find any sex differences in antihypertensive
medication use as almost 100% of adults who were previ-
ously diagnosed with hypertension self-reported to take
antihypertensive medication. Findings from this survey
may highlight the need for sex-specific tailored interven-
tions. Additionally, results from this analysis may under-
score the importance of identifying high-risk groups
in rural areas, particularly elderly women as their prev-
alence of hypertension rivals that of urban residents in
Bangladesh.

In our study, the overall prevalence of hypertension
was 6.9%, which is lower than prior studies conducted
in Bangladesh. Nationally representative data, including
both urban and rural residents, collected in 2010 among
adults 225 years estimated the prevalence of hypertension
and prehypertension was 20% and 43%, respectively.’
Similar to our study’s findings, the prevalence of hyper-
tension among rural women (18.2%) was slightly higher
than men (17.6%). Another nationally representative
analysis conducted in 2011 among adults 235 years found
the age-standardised prevalence of hypertension and
prehypertension was 24.4% and 27.1%; the odds of having
hypertension were higher among women compared with
men'® in both urban and rural regions."” In one study
conducted in rural Bangladesh, the prevalence of hyper-
tension was 16% and factors such as increasing age and
higher BMI was positively associated with hypertension.'’
Although they found no difference in prevalence of
hypertension by sex, the prevalence of prehypertension
was higher among men (33.6%) than women (30.6%),
which is similar to our findings. Another study conducted
in a different rural area of Bangladesh identified a strik-
ingly high prevalence of hypertension among over 3000
adults aged 230 years across both sex groups of 40% (95%
CI 38% to 42%).*

Hypertension prevalence in our study may be lower
than previously documented due to two reasons. First,

3

our cohort was younger and included adults aged =18
years. We found hypertension prevalence among our
younger participants (18-29 years) to be 0%, although
the prevalence of prehypertension was almost 30% in
both sexes. Second, the lower hypertension prevalence
may be attributable to various public health interven-
tions promoted by ECOH over the past several decades to
lower and control blood pressure of Ekhlaspur residents.
Through these public health interventions, residents of
Ekhlaspur have been advised to be more physically active,
avoid tobacco and alcohol products, and reduce dietary
salt intake. ECOH has provided chronic disease preven-
tive and treatment services for several years at low or free
cost. Additionally, the clinic provides patients with coun-
selling on lifestyle changes and provides antihypertensive
medications free of charge. Free and low-cost preventive
services are not widespread in rural areas of Bangladesh.
In 2014, it was estimated that only 16% of healthcare facil-
ities across the country (ie, hospitals, community clinics)
have the capacity to diagnose, prescribe treatment for
and manage patients with hypertension.”’ In fact, only
10% of community clinics and maternal and child welfare
centres, and 17% of union level facilities, which are the
most accessible providers in rural areas, provided any
cardiovascular services, and the services at these facili-
ties are limited to the measurement of blood pressure or
referrals.”’ Additionally, among facilities with the capacity
to offer services for hypertension management, less than
one-third had essential CVD medicines readily avail-
able on-site for patients.”' Prior studies have shown that
barriers to seeking hypertension treatment in Bangladesh
include inadequate availability of services, poor quality
of existing facilities, shortage of medicine supplies, long
distance to healthcare facilities and cost of continued
treatment once diagnosed.”” * ECOH has been able to
address these barriers by providing consistent care to the
residents of Ekhlaspur and at free or low cost. As Bangla-
desh moves towards implementing universal healthcare,**
efforts should be focused on establishing clinics particu-
larly in rural areas to make healthcare accessible and to
support the continuity of care.

Our study demonstrates important sex differences in
both prevalence, determinants, and awareness of hyper-
tension in rural Bangladesh. Hypertension prevalence
among women (8.9%) was significantly higher than
among men (4.5%, p<0.001). Additionally, we found that
as age increases, the difference in prevalence by sex also
increases drastically; among adults aged =60 years the
difference in prevalence of hypertension is almost double
(21.3% among women vs 12.3%) among men. Moreover,
men were more likely to be aware of having hypertension
than women, leaving almost half of women with hyperten-
sion unaware and untreated for their condition. However,
when adults were aware of their condition there were no
sex differences in hypertension treatment or medication
use. Efforts to ensure women have equal access to preven-
tive care as men in rural areas of Bangladesh should be
prioritised.
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Table 4 Determinants of prehypertension by sex among rural Ekhlaspur, Bangladesh (n=2422)

Total (n=2422)

Women (n=1271)

Men (n=1151)

Prevalence of

Prevalence of

Prevalence of

prehypertension Adjusted prehypertension Adjusted prehypertension Adjusted
Characteristic (%) PR 95% Cl (%) PR 95% Cl (%) PR 95% Cl
Sex
Men 41.4 Ref. - - - - - -
Women 34.2 0.8 0.8t00.9 - - - - - -
Age (years)
18-29 27.9 Ref. 26.6 Ref. 29.4 Ref.
30-44 36.9 1.3 1.1t01.5 33.5 1.2 09to1.5 40.8 1.4 1.1to1.7
45-59 40.9 1.6 13to19 354 1.4 11t01.9 46.9 1.7 1.4t02.2
>60 54.0 2.3 19t02.7 50.0 2.3 1.7t03.1 579 2.3 1.8t02.9
Educational status
No education 40.0 Ref. 37.7 Ref. 42.7 Ref.
Primary 37.3 1.1 09to1.2 345 1.1 09to1.4 40.6 1.1 09t01.3
education
Secondary 36.4 1.1 09t0o1.3 329 1.2 09to1.5 40.9 11 09to 1.3
education
Above secondary 35.5 1.2 09to1.4 233 0.9 06to1.5 415 1.2 1.0to 1.6
education
Ever tobacco use*
Never 34.4 Ref. 31.5 Ref. 39.1 Ref.
Currently or in 42.6 0.9 0.8to1.1  40.7 0.9 0.8to1.2 4338 0.9 0.7 to 1.1
the past
Body mass indext
Underweight 16.9 0.4 03t006 155 0.4 0.3t0 0.6 20.6 0.5 0.3t0 0.7
(<18.5)
Normal (18.6-25) 37.1 Ref. 32.9 Ref. 40.8 Ref.
Overweight 59.5 1.7 15t01.9 56.6 1.7 15t021 66.2 1.5 1.3t0 1.9
(25.1-30)
Obese (>30) 65.2 1.9 15t02.7 57.9 2.0 1.3t0 3.1 100.0 1.9 1.6t02.3
Blood sugar level
Normal 37.7 Ref. 34.4 Ref. 41.2 Ref.
Hyperglycaemict 47.7 1.0 0.7to1.4 429 0.9 0.6to1.5 56.3 1.0 0.7to 1.5

*Ever tobacco use includes ever smokeless or smoking tobacco use.
TBody mass index calculated by weight in kilogram divided by height in metre squared.

IHyperglycaemia was defined as a random capillary blood glucose level greater than or equal to 11.1 mmol/L or self-reported diabetes medication use.

PR, prevalence ratio; Ref, reference.

mm Women (n = 1271)
Men (n =1151)

(1 T LT P P

Prevalence of Prehypertension (%)

T T T T
18-29 years 30-44 years 45-59 years 60 years and above

Age Group (Years)

Figure 4 Prevalence of prehypertension stratified by age
group and sex among rural adults in Bangladesh.

In our analysis, we found that female sex, older age,
higher education, high BMI and blood glucose levels
approaching the diabetic range (=11.1) were determi-
nants of hypertension, which is similar to prior nationally
representative studies conducted in Bangladesh.13 2 26
These determinants were consistent across sex groups,
excluding educational status. Among men, higher educa-
tion led to an increase in hypertension prevalence when
compared with no education. However, among women,
higher education appeared to have a protective effect
when compared with no education although not statis-
tically significant after adjustment. Higher educational
attainment among women may be lead to employment,
higher physical activity and active commuting, which
have been shown to reduce sedentary behaviour among
Bangladeshi women.”’

This study has several strengths. First, we present novel
prevalence data on hypertension and prehypertension
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as we included adults aged 18 years and above, whereas
prior studies have started their cohorts at older ages. As
such, these may be useful towards informing our prog-
ress towards NCD control as defined by the indicators
included in the WHO’s Global Monitoring Framework.”
Additionally, we used WHO-recommended standardised
methods to measure BP among our study population
to limit the potential for measurement error. There
are several limitations to be considered when inter-
preting our results. Our study is limited to one rural
area of Bangladesh and may not be reflective of other
areas of the country. Prior to this survey, community-
level campaigns took place to educate the adults on
NCD prevention and lifestyle changes that may reduce
their risk of developing chronic diseases. As such, they
were generally more educated about public health inter-
ventions, which may limit the generalisability of our
findings. Self-reported medication use may be subject
to social desirability bias as participants are in regular
contact with ECOH staff members through commu-
nity campaigns and prior surveillance efforts. We were
unable to measure important risk factors of hypertension
such as diet, physical activity, waist circumference, family
history of CVD and blood lipid levels. Additionally, we
did not repeat blood pressure readings after 4 weeks to
confirm a diagnosis of hypertension. Finally, due to the
cross-sectional nature of our study design, we were unable
to assess temporality of our risk factors or establish any
causal relationship with our outcomes of interest.
Published in 2013, the Guidelines for Management
of Hypertension in Bangladesh largely recommend and
focus on lifestyle measures to reduce the risk of hyper-
tension in adults.® This is because Bangladesh is a low
resource setting with limited availability of trained health-
care providers and treatment, particularly in rural areas.
Affordability of treatment is an important factor all
providers should consider, since costs may impact adher-
ence and continuity of care. In our setting, we observe alow
prevalence of hypertension, particularly among younger
groups, and also hyperglycaemic. We believe this low prev-
alence is due to the availability and access to preventive
healthcare, such as physical activity and tobacco cessation
campaigns. We recommend that other rural areas follow
the national guidelines for hypertension management,
and promote similar lifestyle changes, to achieve similar
burden reduction. Interestingly, we observed that normo-
tensives had higher added salt intake (90.6%) compared
with hypertensive adults (81.5%). This may be due to an
ongoing dietary salt reduction campaign in Ekhlaspur
village focused on high-risk patients, including hyperten-
sive adults. Clinical based data from ECOH have clearly
demonstrated a sharp decline of added salt intake among
those who have hypertension, dropping from 73% at
enrolment to 13% after about 5months, based on self-
report” Similarly, we observed a high proportion of
hypertensive participants who previously used tobacco.
Patients of ECOH with hypertension have been coun-
selled on the harms of tobacco use, both smokeless and

smoking, and as such the majority reported to use either
tobacco form in the past.

CONCLUSION

In conclusion, our sex-disaggregated analysis showed a
higher burden of hypertension among women compared
with men in a rural area of Bangladesh. Furthermore, we
found that women were less likely to be have been previ-
ously diagnosed with hypertension compared with men
and thus, more women had uncontrolled hypertension.
The prevalence of prehypertension was higher among
men than women. An alarmingly high proportion of
those aged 18-29 years had prehypertension (27.9%). A
preventive community-based approach with sex-tailored
educational efforts should be directed to those with
prehypertension, as they are at highest risk of devel-
oping hypertension. The primary healthcare system of
Bangladesh is limited, particularly in rural areas, due to a
shortage of trained healthcare providers including physi-
cians and nurses. Efforts towards population-level preven-
tion measures, specifically lifestyle changes, should be
promoted and directed towards risk groups identified
through this analysis, such as those who are overweight
or obese.
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