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Abstract
Objective To examine the change in hypertension prevalence and risk factors among adults in
Bangladesh.  

Methods Cross-sectional analysis was conducted using nationally representative two waves of the
Bangladesh Demographic and Health Survey (BDHS) in 2011 and 2018. Survey participants were adults
18 years or older- which included detailed biomarker and anthropometric measurements of 23539 study
participants. The change in prevalence of hypertension was estimated, and adjusted odds ratios were
obtained using multivariable logistic regression models.

Findings From 2011 to 2018, the hypertension prevalence among adults aged ≥35 years increased from
25.84% to 39.40% (p<0.001), with the largest relative increase (97%) among obese individuals. The
prevalence of hypertension among women remained higher than men whereas the relative increase
among men and women were 75% and 39%, respectively. Regression analysis identi�ed age and BMI as
the independent risk factors of hypertension. Other risk factors of hypertension were sex, marital status,
education, geographic region, wealth index, and diabetes status in both survey years. Female adults
experienced signi�cantly higher hypertension risk in the overall analysis in both survey years, however, in
the subgroup analysis gender difference in hypertension risk was not signi�cant in rural 2011 and urban
2018 samples. 

Conclusion A substantial increase was observed in prevalence of hypertension among Bangladeshi
adults and there is no subgroup in which it is decreasing. Population-level approaches directed at adults
with hypertension are needed to improve risk factors to prevent hypertension. 

Introduction
Hypertension is the most signi�cant risk factor for cardiovascular disease (CVD), leading to �fty percent
of the coronary heart disease and nearly two-thirds of the burden of cerebrovascular disease worldwide.
[1] It is also associated with other diseases, such as stroke, kidney failure, disability, and premature death.
[2, 3] An estimation of the World Health Organization (WHO), suggests that 1.13 billion people worldwide
had hypertension in 2019, and two-thirds of them were living in low- and middle-income countries
(LMICs).[4]A study reported that the relationship between hypertension and CVD is stronger in low-income
Asian countries than in developed countries.[5] Globally, every year approximately one third of the total
deaths are caused by CVD. [6] With the rapid increase in population aging, urbanization, and
overweight/obesity, the prevalence of hypertension in Asian countries continues to rise. [5, 7, 8] The
increasing burden of hypertension in Asian and other LMICs  has been attributed to the epidemiological
transition, which is characterized by escalating non-communicable diseases (NCDs) and decreasing
infectious diseases.[9]

Bangladesh  a low- and middle-income Asian country is experiencing an epidemiological transition from
communicable to non-communicable diseases.[10] The country is also experiencing  a nutritional
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transition, from a traditional dietary practice to a fast-food diet and sedentary lifestyle due to an improved
socio-economic status and unplanned rapid urban development where people are living in a congested
area with less physical activity.[10] Furthermore, an increase in life expectancy due to better healthcare
services is also contributing to the higher prevalence of NCDs, such as hypertension as older individuals
are more prone to have a prevalence of NCDs.[11, 12]

The prevalence of hypertension among Bangladeshi adults ages 35 years and above was 26.4% in 2011,
which is around 25 times higher than that was in 1976.[13, 14] Previous studies inevitably con�rm that
hypertension prevalence in Bangladesh varied widely depending on the study characteristics, study
settings/design, or target population; however, all �ndings con�rm that hypertension prevalence among
adults is on the rise.[15-17] The available studies on hypertension in Bangladesh predominantly focused
on a speci�c group of population such as urban or rural individuals, or slum residents, or hospital-based
studies.[14, 18, 19]While an upward trend in the prevalence of hypertension is evident, a very few
population-based studies also reported the prevalence of hypertension, which are outdated.[16, 20, 21]
Despite the growing literature of hypertension in Bangladesh, there is no study reporting the changes in
prevalence of hypertension and its associated factors or studied comparison of its risk factors. Moreover,
to combat the rising prevalence of NCDs, the health system of Bangladesh is facing challenges in
absence a population-based surveillance system to track the burden of these diseases including
hypertension.[1, 12] Therefore, examining the trends in hypertension prevalence and its associated
factors in Bangladesh is paramount. Indeed, understanding the changes in hypertension prevalence risk
factors for different subgroups will contribute to the targeted efforts to improve hypertension disease
management in the long term.

In this serial cross-sectional study, our purposes are to 1) estimate the changes in prevalence of
hypertension among adults in Bangladesh using most recent national data from 2011 and 2018 2)
explore the factors that potentially contribute to the risk of hypertension among the studied population
and make a comparison among them.

Methods
Study population and data source

We used the Bangladesh Demographic and Health Survey (BDHS), de-identi�ed and publicly available
datasets.[22, 23] The National Institute of Population Research and Training (NIPORT) approved data
collection for the BDHS, with the requirement of documented consent from all study participants. Our
study was exempt from the ethical review approval because we used publicly available de-identi�ed data.
We followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline.

We included data from two waves of the BDHS, i.e., 2011 and 2017-18 (written as 2018 onward), which
are the latest available data.[22, 23] The BDHS surveys are conducted in three years cycles since 1993,
however, biomarker information was collected only in these two years. The study population for both

https://www.equator-network.org/reporting-guidelines/strobe/
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surveys was recruited from the entire country using multistage cluster sampling. The details of the
sampling methods and survey protocols for both surveys have been reported elsewhere.[22, 23] In brief
the 2018 BDHS, biomarkers and relevant information were collected from all women and men age 18 and
older; one in four of the households selected for the survey. Total eligible adult participants were 14704
(8013 women and 6691 men). Similarly, in the 2011 BDHS, biomarkers and relevant information were
collected from all women and men age 35 and older; in one three of the households selected for the
survey and the total eligible participants were 8835 (4312 women and 4523 men).

Measurement of blood pressure

Blood pressure (BP) was measured using the WHO standard protocol. Three measurements of systolic
and diastolic BP were taken during the interview using a digital oscillometer device with automatic upper-
arm in�ation and an automatic pressure release. There were at least 5 minutes interval between each
measurement. The average of second and third measurement was used to report. The optimal BP was
de�ned as SBP <120 and DBP <80 mm Hg without antihypertensive medication use. Normal BP was
de�ned by SBP of 120 to 129 mm Hg with DBP 80-84 mm Hg without antihypertensive medication use.
High normal BP was de�ned as SBP of 130-139 mm Hg and DBP of 85-89 mm Hg without
antihypertensive medication use. The Grade 1 hypertension or mildly elevated hypertension was de�ned
as SBP 140 to 159 mm Hg with DBP 90-99 mm Hg, Grade 2 hypertension or moderately elevated
hypertension was de�ned as SBP 160-179 or DBP 100-109 mm Hg, and Grade 3 hypertension or severely
elevated hypertension was de�ned as SBP 180+ or DBP 110+ mm Hg. For our analysis we created a
dichotomies hypertension variable using SBP ≥140 or DBP ≥90 mm Hg or antihypertensive medication
use as 1 or 0 otherwise.

Covariates

Demographic variables included in this analysis were participant’s age (grouped into 18-24, 25-29, 30-34,
35-44, 45-54, 55-64, 65-74, and 75+ years of age), sex, marital status (currently married, not currently
married), place of residence (urban, rural), geographic region (division of residence), educational level (no
education, primary, secondary, higher), wealth index based on principal component analysis (poorest,
poorer, middle, richer, richest), working status (yes, no), diabetes status (yes, no), and body mass index
(BMI). The BMI was calculated as weight in kilograms divided by height in meters squared. We used BMI
classi�cations for Asian population: normal weight (18.5 to 23.0), moderate risk/ overweight (23.0 to <
27.5), high risk/obese (≥27.5).[24] A person was classi�ed as having diabetes if his/her fasting plasma
glucose value was of 7.0 mmol/L or above, or taking anti-diabetic medication.[25]

Statistical analysis

Descriptive analysis of demographic and socioeconomic characteristics was performed using full sample
of each surveys. We compared the distribution of these characteristics among participants by
hypertension status using chi-square test. We also compared the proportion of hypertension by survey
years and calculated the relative increase between the survey periods. To predict the risk of having
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hypertension we used multiple logistic regression models after controlling for potential covariates. Since
all the covariates were found to have signi�cant associations with hypertension status in bivariate
analysis, they were all included in the multivariable model.

To make an appropriate comparison between the two study periods, �rstly we compared regression
estimates of 2011 and 2018 BDHS data of the study participants aged 35 years and older. Then we
separately analyzed 18-34 years study participants in the 2018 BDHS survey to estimate the factors that
predict the risk of hypertension among younger adults. For all analyses, the statistical signi�cance was
set at 2-sided P < 0.05. We performed all data management and statistical analyses using Stata 15
(StataCorp, College Station, TX, USA). To account for complex survey design, we considered the sample
weights, primary sampling units, and Strata using “SVY” command of Stata. The “svysubpop” command
was used for subgroup analyses.

Results
Changes in hypertension prevalence

Table 1 shows the distribution of study participants aged ≥ 35 years by socio-demographic
characteristics and hypertension prevalence in 2011 and 2018. From 2011 to 2018, the hypertension
prevalence among men and women 35 years or older increased from 25.84–39.40% (p < 0.001), a 52%
relative increase. During this period, the prevalence of hypertension increased from 19.53–34.03% in men
and from 31.97–44.5% in female, with relative increase of 74% and 39%, among men and women,
respectively. Across all population groups, increase in the prevalence of hypertension are highly
statistically signi�cant. Age-speci�c prevalence of hypertension increased signi�cantly in all age groups
with 63% highest relative increase among 35–44-year-old adults. As expected, the highest prevalence of
hypertension among ≥ 75 years has increased from 41.66–59.85% during this period. Similarly, the
prevalence of hypertension has increased in both males and females. There was much larger relative
increase (60%) in prevalence of hypertension among married adults. Interestingly, prevalence of
hypertension among adults with no education increased from 26.57–39.19% over time. The highest
relative prevalence of hypertension was 67% and 64% among adults with primary and secondary
education, respectively.
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Table 1
Sociodemographic characteristics of adults age 35 years and older and hypertension rate in Bangladesh,

2011–2018.
Variables Distribution

2011–
2018, %

Hypertension

2011 BDHS, %
(SE)

Hypertension

2018 BDHS, %
(SE)

p-value

difference

Ratio

All adults age 35 years
and older

100% 25.84 (0.0067) 39.40 (0.0071) < 0.001 1.52

Age group          

35–44 36.01 17.46 (0.0087) 28.45 (0.0095) < 0.001 1.63

45–54 27.44 24.90 (0.0114) 38.48 (0.0148) < 0.001 1.55

55–64 18.66 30.05 (0.0152) 46.75 (0.0140) < 0.001 1.56

65–74 11.26 39.30 (0.0181) 51.46 (0.019) < 0.001 1.31

75+ 6.63 41.66 (0.0236) 59.85 (0.0259) < 0.001 1.44

Sex          

Male 49.01 19.53 (0.008) 34.03 (0.0099) < 0.001 1.74

Female 50.99 31.97 (0.0093) 44.5 (0.0092) < 0.001 1.39

Marital status          

Not married 15.85 41.08 (0.0155) 53.7 (0.0155) < 0.001 1.31

Married 84.15 22.99 (0.0068) 36.69 (0.0076) < 0.001 1.6

Educational level          

No education 44.72 26.57 (0.0092) 39.19 (0.0108) < 0.001 1.47

Primary 29.13 22.28 (0.0106) 37.26 (0.0113) < 0.001 1.67

Secondary 18.07 25.87 (0.0138) 42.47 (0.0153) < 0.001 1.64

Higher 8.08 33.59 (0.0204) 41.95 (0.0212) 0.0004 1.25

Place of residence          

Urban 24.31 32.67 (0.0127) 42.93 (0.0134) < 0.001 1.31

Rural 75.69 23.76 (0.0076) 38.21 (0.0083) < 0.001 1.61

Geographic region          

Barisal 5.80 24.58 (0.0158) 46.0 (0.0194) < 0.001 1.87

Chittagong 16.54 22.16 (0.0147) 42.46 (0.0204) < 0.001 1.92
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Variables Distribution

2011–
2018, %

Hypertension

2011 BDHS, %
(SE)

Hypertension

2018 BDHS, %
(SE)

p-value

difference

Ratio

Dhaka 31.72 27.19 (0.0141) 35.65 (0.014) < 0.001 1.31

Khulna 13.37 29.69 (0.0181) 40.64 (0.0178) < 0.001 1.37

Rajshahi 14.3 24.22 (0.015) 38.55 (0.0181) < 0.001 1.59

Rangpur 12.34 28.18 (0.017) 41.23 (0.0161) < 0.001 1.46

Sylhet 5.92 20.35 (0.019) 39.08 (0.0211) < 0.001 1.92

Wealth index          

Poorest 19.77 18.92 (0.0124) 34.48 (0.0141) < 0.001 1.82

Poorer 19.72 21.79 (0.0125) 34.23 (0.0151) < 0.001 1.57

Middle 20.18 22.62 (0.013) 38.98 (0.015) < 0.001 1.72

Richer 19.61 27.8 (0.0126) 40.76 (0.017) < 0.001 1.47

Richest 20.73 37.09 (0.0136) 48.55 (0.0141) < 0.001 1.31

Body Mass Index          

Underweight 19.70 18.4 (0.0113) 25.9 (0.0134) < 0.001 1.41

Normal weight 36.27 22.94 (0.0097) 33.92 (0.0098) < 0.001 1.48

Overweight 20.4 41.09 (0.017) 47.98 (0.0122) 0.0001 1.17

Obese 23.63 27.96 (0.0099) 54.99 (0.0177) < 0.001 1.97

Currently working          

No 43.53 33.23 (0.0094) 49.49 (-0.0109) < 0.001 1.49

Yes 56.47 17.76 (0.0077) 34.11 (-0.0085) < 0.001 1.92

Diabetes          

No 84.99 24.26 (0.3866) 37.56 (-0.0077) < 0.001 1.55

Yes 15.01 38.66 (0.0202) 47.11 (-0.016) < 0.001 1.22

 

Overtime the prevalence of hypertension increased signi�cantly both in urban and rural areas, with a
relative change of 61% in rural areas. There was proportionate signi�cant increase in hypertension
prevalence in all geographic locations (division) of Bangladesh, especially the prevalence doubled among
study participants from Sylhet division (20.35 % to 39.08%, p < 0.001) from 2011 to 2018. The increase in
prevalence of hypertension was 82% among the lowest socio-economic individuals, followed by 72% in
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middle, and 57% second-lowest socio-wealth groups during this period. The prevalence of hypertension
increased two-folds among obese adults; remarkably the prevalence also signi�cantly increased among
underweight adults from 18% in 2011 to 26% in 2018. Hypertension prevalence also increased
signi�cantly by 55% and 22% among diabetic and non-diabetic adults, respectively.
Risk factors of hypertension (≥ 35 years adults)

The results of the multiple logistic regression suggest that age, sex, marital status, education, geographic
region, wealth index, BMI, and diabetes had a signi�cant effect on hypertension in both 2011 and 2018
(Table 2).Working status was a signi�cant predictor of hypertension in 2011 but in 2018 it had no
signi�cant effect (AOR: 0.90, 95% CI: 0.78, 1.05). The highest risk of having hypertension were found in
age group ≥ 75 in both surveys than the younger age groups (35–44 years).
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Table 2
Adjusted odds ratios of potential factors associated with hypertension among

adults age 35 and older in Bangladesh, BDHS 2011–2018.

  2011 BDHS 2017-18 BDHS

Variables OR (95% CI) p-value OR (95% CI) p-value

Age group        

35–44 Ref   Ref  

45–54 1.85 (1.56, 2.19) < 0.001 1.75 (1.49, 2.05) < 0.001

55–64 2.48 (2.01, 3.05) < 0.001 2.78 (2.38, 3.23) < 0.001

65–74 4.04 (3.24, 5.05) < 0.001 3.63 (2.96, 4.46) < 0.001

75+ 4.27 (3.24, 5.63) < 0.001 4.99 (3.77, 6.60) < 0.001

Sex        

Male Ref   Ref  

Female 1.42 (1.1, 1.82) 0.006 1.46 (1.26, 1.69) < 0.001

Marital status        

Not married Ref   Ref  

Married 0.72 (0.61, 0.85) < 0.001 0.81 (0.68, 0.96) 0.014

Educational level        

No education Ref   Ref  

Primary 0.88 (0.75, 1.03) 0.111 1.12 (0.97, 1.28) 0.117

Secondary 1.07 (0.89, 1.30) 0.469 1.37 (1.16, 1.64) < 0.001

Higher 1.38 (1.08, 1.77) 0.010 1.22 (0.96, 1.56) 0.105

Place of residence        

Urban 1.16 (0.99, 1.37) 0.073 1.08 (0.94, 1.26) 0.277

Rural        

Geographic region Ref   Ref  

Barisal 1.01 (0.80, 1.27) 0.919 1.56 (1.26, 1.91) < 0.001

Chittagong 0.68 (0.55, 0.85) 0.001 1.20 (0.97, 1.47) 0.09

Dhaka Ref   Ref  

Khulna 1.25 (0.99, 1.57) 0.058 1.26 (1.03, 1.52) 0.022
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  2011 BDHS 2017-18 BDHS

Rajshahi 1.02 (0.82, 1.26) 0.885 1.30 (1.06, 1.58) 0.011

Rangpur 1.41 (1.12, 1.78) 0.004 1.58 (1.28, 1.93 < 0.001

Sylhet 0.67 (0.51, 0.89) 0.005 1.32 (1.05, 1.64) 0.016

Wealth index        

Poorest Ref   Ref  

Poorer 1.18 (0.93, 1.49) 0.165 0.93 (0.77, 1.13) 0.471

Middle 1.18 (0.93, 1.48) 0.166 1.01 (0.83, 1.23) 0.915

Richer 1.37 (1.09, 1.72) 0.007 0.96 (0.78, 1.18) 0.687

Richest 1.84 (1.41, 2.40) < 0.001 1.11 (0.88, 1.39) 0.371

Body Mass Index        

Underweight 0.62 (0.52, 0.75) < 0.001 0.59 (0.50, 0.69) < 0.001

Normal weight Ref   Ref  

Overweight 2.08 (1.71, 2.53) < 0.001 1.94 (1.68, 2.24) < 0.001

Obese 1.37 (1.13, 1.65) 0.001 2.26 (1.87, 2.73) < 0.001

Currently working        

No Ref   Ref  

Yes 0.67 (0.54, 0.84) 0.001 0.90 (0.78, 1.05) 0.183

Diabetes        

No Ref   Ref  

Yes 1.52 (1.26, 1.83) < 0.001 1.26 (1.08, 1.46) 0.003

 

Compared to male counterparts, females continued to have higher risk of hypertension in both surveys
(AOR 1.42, 95% CI: 1.10, 1.82 in 2011 and AOR: 1.46, 95% CI: 1.26, 1.69 in 2018). Higher education and
higher wealth status were signi�cant factors for hypertension in 2011 but they had no signi�cant effects
on hypertension in 2018.Compared to the normal weight individuals the risk of hypertension among
overweight and obese individuals were 2.08 and 1.37times in 2011, and the risk changed to 1.94 times
and 2.26 times in 2018, respectively. Individuals with diabetes were 52% (AOR: 1.52, 95% CI: 1.26, 1.83)
and 26% (1.26, 95% CI: 1.08, 1.46) more likely to have hypertension in 2011 and 2018, respectively.
Prevalence and risk factors of hypertension (18–34 years adults)
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We analyzed younger adults (18–34 years) study participants separately for 2018 survey. Among
younger adults, the overall prevalence of hypertension was 12.75% (95% CI: 11.77, 13.79) and the
prevalence was higher in men (13.24%) than women (12.46%). In the logistic regression models for
younger adults, there were no signi�cant effects of sex, place of residence, marital status, education level,
and working status in predicting hypertension. The key predictors of hypertension are age, geographic
location, overweight/obesity, and diabetes. For example, adults in age group 25–29 had50% (AOR: 1.50,
95% CI: 1.19, 1.89) higher likelihood of hypertension than the younger adults and odds of having
hypertension among overweight and obese adults are 2.37 and 3.36timescomparedtonormal weight
adults [Table 3].
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Table 3
Unadjusted and adjusted odds ratios of potential factors associated with

hypertension among adults age 34 and younger in Bangladesh, BDHS 2018.
Variables Crude OR

(95% CI)

p-value Adjusted OR

(95% CI)

p-value

Age group        

18–24 Ref   Ref  

25–29 1.61 (1.31, 1.98) < 0.001 1.50 (1.19, 1.89) 0.001

30–34 2.60 (2.10, 3.21) < 0.001 2.28 (1.79, 2.91) < 0.001

Sex        

Male Ref   Ref  

Female 0.93 (0.78, 1.11) 0.438 0.82 (0.67, 1.02) 0.079

Marital status        

Not married Ref   Ref  

Married 1.18 (0.96, 1.44) 0.114 0.82 (0.64, 1.06) 0.137

Educational level        

No education Ref   Ref  

Primary 1.00 (0.67, 1.50) 0.987 1.00 (0.66, 1.53) 0.979

Secondary 1.02 (0.70, 1.48) 0.923 0.91 (0.61, 1.34) 0.642

Higher 1.19 (0.79, 1.78) 0.403 1.02 (0.66, 1.58) 0.87

Place of residence        

Urban 1.08 (0.90, 1.30) 0.406 1.00 (0.81, 1.24) 0.943

Rural Ref   Ref  

Geographic region        

Barisal 1.37 (0.94, 1.99) 0.094 1.66 (1.1, 2.51) 0.019

Chittagong 1.68 (1.27, 2.21) < 0.001 1.84 (1.34, 2.52) < 0.001

Dhaka Ref   Ref  

Khulna 1.32 (0.98, 1.80) 0.067 1.46 (1.02, 2.08) 0.045

Rajshahi 1.40 (0.98, 1.99) 0.043 1.68 (1.15, 2.45) 0.007

Rangpur 1.60 (1.21, 2.13) 0.001 2.16 (1.51, 3.08) < 0.001
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Variables Crude OR

(95% CI)

p-value Adjusted OR

(95% CI)

p-value

Sylhet 1.18 (0.85, 1.64) 0.309 1.44 (0.99, 2.11) 0.068

Wealth index        

Poorest Ref   Ref  

Poorer 1.52 (1.08, 2.15) 0.017 1.47 (1.02, 2.11) 0.038

Middle 1.31 (0.93, 1.84) 0.123 1.13 (0.78, 1.63) 0.515

Richer 1.82 (1.32, 2.51) < 0.001 1.67 (1.18, 2.38) 0.004

Richest 1.81 (1.31, 2.49) < 0.001 1.31 (0.98, 1.93) 0.130

Body Mass Index        

Underweight 0.74 (0.55, 1.00) 0.05 0.79 (0.59, 1.07) 0.133

Normal weight Ref   Ref  

Overweight 2.48 (2.01, 3.05) < 0.001 2.35 (1.89, 2.93) < 0.001

Obese 3.67 (2.82, 4.76) < 0.001 3.24 (2.46, 4.28) < 0.001

Currently working        

No Ref   Ref  

Yes 1.00 (0.84, 1.18) 0.984 0.86 (0.70, 1.07) 0.185

Diabetes        

No Ref   Ref  

Yes 1.57 (1.20, 2.05) 0.001 1.50 (1.15, 1.94) 0.003

 

Sensitivity analysis

In our subgroup analysis by sex: age and BMI were signi�cant predictors of hypertension across survey
years. In the overall sample married individuals tend to have a lower risk of hypertension in both survey
years, however; in the subgroup analysis we found that only married men in 2011 and married women in
2018 had lower risk of hypertension compared to the unmarried counterparts, respectively. Working
status was a signi�cant predictor (AOR: 0.55, 95% CI: 0.39, 0.77) of hypertension among male only in
2011[Supplemental Table S1].

The results of subgroup analyses by place of residence were consistent with the main results for age,
wealth index, and body mass index in both survey years. However, the effect of gender, marital status,
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education, and diabetes status had differed between and within survey years. For example, female adults
were found to have signi�cantly higher hypertension risk in overall analysis in both survey years, however,
there was no gender difference in hypertension risk in rural 2011 (AOR: 1.35,95% CI:0.98, 1.87) and urban
2018 (AOR:1.30, 95% CI: 0.99, 1.69) samples [Supplemental Table S2].

Discussion
This is the �rst study to examine the changes in prevalence of hypertension and its risk factors among
the adults in Bangladesh. A separate analysis was performed for two groups, 18–34 years as young
adults and 35 years and above as older adults, using two waves (i. e. 2011 and 2018) of nationally
representative survey data. The major �ndings are as follows: 1) in general, the prevalence of age-speci�c
hypertension has increased and there is no subgroup in which it has decreased; 2) the prevalence has
become almost double in some geographic locations, e.g. Chittagong, Sylhet; 3) among each wealth
index category, there has been over 50% signi�cant increase in the prevalence of hypertension ; 4)
regression models reveals that age and BMI were the independent risk factors of hypertension; 5) the
adjusted effects of working status and wealth index are no longer signi�cant in predicting the
hypertension status in 2018; 6) trends are more favorable in women than in men, and in unmarried adults
than in married adults; and 7) as expected, there are no differences in hypertension among younger
adults (18–34 years) by sex, marital status, place of residence, and working status in 2018.

Our study in line with previous studies identi�ed that hypertension prevalence among adults in
Bangladesh is increasing steadily.[13, 15–18] Comparing 2011 and 2018 data sets, it is evident that
hypertension prevalence is increasing in almost all subgroups of adults in Bangladesh. From 2011 to
2018, the overall prevalence of hypertension among young adults aged 35 years or older signi�cantly
increased from 25.84–39.40%. The prevalence reached nearly double in 2018 among three of the seven
geographic regions compared to 2011. The largest relative increase in prevalence of hypertension is in
Chittagong and Sylhet followed by Barisal, Rajshahi, and Rangpur. Moreover, geographic location was
found as a signi�cant factor of hypertension even after controlling for other factors in the logistic
regression models.

The prevalence of hypertension was high among females in both survey years; however, the relative
increase among men was signi�cantly higher (75%) than women (39%) from 2011 to 2018. Our �ndings
of signi�cant positive associations between adult hypertension status and established risk factors, such
as age and BMI, are similar to other studies.[12, 13, 26, 27] The odds of having hypertension among
overweight and obese adults are 94% and 126% higher than normal-weight adults, respectively in 2018
and these results are also consistent with studies in Bangladesh and in other developing countries.[12,
18, 27, 28] The prevalence of hypertension increased by more than 50% among non-diabetic individuals
in Bangladesh. Diabetic status was signi�cantly associated with hypertension in both the 2011 and 2018
surveys.
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Higher education and higher socio-economic status were signi�cantly associated with hypertension only
in 2011. The adjusted odds ratio for the richest individuals dropped from 1.84 in 2011 to 1.11 in 2018.
The adjusted odds of having hypertension were not signi�cantly different among adults having no
education, primary education, and secondary education in 2011. However, the reverse situation is
prevalent in 2018. Individuals having secondary education have higher odds of having hypertension than
individuals with no education. The likelihoods of having hypertension among the poorest, poorer and
middle-income groups were not found signi�cant in both periods. However, richer, and richest adults had
37% and 84% more odds of having hypertension than the poorest adults in 2011.

Another unique aspect of this study in Bangladesh is the identi�cation of contributing factors associated
with hypertension among younger adults (18–34 years). Hypertension prevalence in this age group was
12.75% with a slightly higher prevalence in urban adults than rural adults. Like older adults (≥ 35 years),
age, overweight and obesity and being diabetic are signi�cant risk factors for hypertension among young
adults. Younger adults’ greater likelihood of having hypertension being living in other than Dhaka regions,
particularly in Rangpur and Chittagong, are plausibly associated with their lower access to the
socioeconomic development opportunities, poverty and geographical remoteness.[29] The risk of
hypertension among adults aged 25–29 and 30–34 years are 1.5 and 2.28 times, respectively than adults
aged 18–24 years. Interestingly, the odds of having hypertension is 1.5 times higher [AOR: 1.50, 95% CI:
1.15, 1.94] among diabetic younger adults. Hypertension prevalence among active age population is a
concern considering its economic and health burden in Bangladesh. [30–33].

In the subgroup analysis by sex, we found that education level was not signi�cantly associated with the
hypertension among women in 2011 and 2018. This is expected as men and women have equal
opportunities for access to education over the last two-three decades. Overtime, the likelihood of having
hypertension among obese females have increased more than �ve times compared to normal-weight
female after adjusting other covariates. To better understand the relationship between obesity and
hypertension among Bangladeshi women further studies are required. Marital status among men was
found insigni�cant in 2011 though, the odds of having hypertension is 52% lower among married men in
2018 and, the situation is reversed among female overtime.

In the subgroup analysis by place of residence (i.e. urban vs rural), the odds of hypertension between
male and female were signi�cantly different in rural areas in 2011 whereas this difference is only
signi�cant among urban areas in 2018. Urban females had 1.64 times higher odds of having
hypertension than urban males in 2011 whereas sex is not a signi�cant factor for hypertension among
urban adults in 2018. In contrast, there was no signi�cant difference in having hypertension among rural
male and female in 2011 while female in rural areas have 1.54 times higher likelihood of hypertension
than male in rural areas in 2018.This may be related to the socio-economic development in rural areas
where people are getting facilities like urban areas.

Strengths and limitations
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One of the greatest strengths of this study is the use of large sample which represents adults 18 years
and older population in Bangladesh. To our knowledge, this study for the �rst time estimated the national
hypertension prevalence and its risk factors among general adults of Bangladesh. The second important
strength is that we compared changes in estimates of hypertension predictors between 2011 and 2018
surveys along with subgroups analyses: such as 18–34 years, by sex, and by place of residence. Thirdly,
we considered complex survey data analysis methodology in our study which produces variance
estimation accounting for post-strati�cation adjustments to the sampling weights. However, some of the
important factors such as physical activity, dietary behavior, drinking habits are not included as those
variables are not collected by BDHS. Moreover, considering the nature of the cross-sectional survey
design, we are unable to comment on the causal relationships between the outcome and the predictors.

Despite these limitations, this large-scale population-based study may help us to conclude that almost 4
in 10 adults (35 + years) have high blood pressure and the relative increment in prevalence over time is
alarming among men (74%) than women (39%). Age and overweight/obesity are the two most important
risk factors of hypertension for all adult population irrespective of sex, residence, educational attainment,
and wealth index. The risk of hypertension varies from one geographic location to other, with higher risks
in Rangpur and Barisal division and relatively lower risk in Chittagong division as compared to Dhaka
division suggested the importance of further study to examine higher increase overtime in these regions.
Rapid increase in obesity, less physical activity, unplanned urbanization may be the driving forces for the
extensive burden of hypertension in Bangladesh. In light of our study �ndings and increasing rates of
mobile phone users, social media campaign and mobile phone text message may be directed for
informing young and middle-age adults about the importance of healthy lifestyle and physical activity to
avoid the saddle of hypertension and other non-communicable diseases.
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Figure 1

Blood pressure categories by age, sex, and survey year
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Figure 2

Blood pressure categories by BMI, sex, and survey year
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