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ABSTRACT
Objective We aimed to estimate the gender- specific 
prevalence and associated factors of hypertension among 
elderly people in Bangladesh.
Design and method We analysed data from the food 
security and nutrition surveillance round 2018–2019. 
The multistage cluster sampling method was used to 
select the study population. Hypertension was defined 
as systolic blood pressure ≥140 mm Hg and/or diastolic 
blood pressure ≥90 mm Hg and/or having a history of 
hypertension. We carried out the descriptive analysis, 
bivariate and multivariable logistic regression to report the 
weighted prevalence of hypertension as well as crude and 
adjusted ORs with 95% CI. A p value<0.05 was considered 
statistically significant.
Setting The study was conducted in 82 clusters (57 
rural, 15 non- slum urban and 10 slums) in all eight 
administrative divisions of Bangladesh.
Participants A total of 2482 males and 2335 females 
aged ≥60 years were included in this analysis.
Results The weighted prevalence of hypertension was 
42% and 56% among males and females, respectively. 
The prevalence was higher among females across all 
sociodemographic, behavioural and clinical strata. Factors 
associated with higher odds of hypertension (adjusted OR 
(AOR) (95% CI) for males and females, respectively) were 
age ≥70 years (1.32 (1.09, 1.60) and 1.40 (1.15, 1.71)); 
insufficient physical activity (1.50 (1.25, 1.81) and 1.38 
(1.15, 1.67)); higher waist circumference (2.76 (2.22, 3.43) 
and 2.20 (1.82, 2.67)); and self- reported diabetes (1.36 
(1.02, 1.82) and 1.82 (1.35, 2.45)). Additionally, living in 
slums decreased (0.71 (0.52, 0.96)) and education >10 
years increased odds of hypertension (1.83 (1.38, 2.44)) 
among males.
Conclusion In Bangladesh, half of the elderly persons 
were hypertensive, with a higher prevalence in females. 
In both sexes, odds of hypertension was higher among 
persons with older age (≥70 years), insufficient physical 
activity, higher waist circumference and self- reported 
diabetes. The Ministry of Health of Bangladesh should 

consider these findings while designing and implementing 
health programmes for elderly population.

INTRODUCTION
The proportion of the ageing population 
around the world is rapidly increasing, and 
the pace is faster than ever. The global popu-
lation aged ≥60 years reached 962 million in 
2017, more than double compared with that 
in 1980 and is projected to double again by 
2050 when it reaches 2.1 billion.1 In another 
estimate, globally, the population aged ≥60 
years will be 22% by the year 2050, and 80% 
of them will live in low- income and middle- 
income countries.2 In 2017, 8.8% of the 
South Asian population was aged ≥60 years, 
which is projected to be 18.9% by 2050.1 
Despite the arbitrary nature of the cut- off 
age to define elderly population, individuals 
aged ≥65 years are considered as elderly in 
most of the developed countries.3 However, 

Strengths and limitations of this study

 ► Information on the prevalence, gender difference 
and associated factors of hypertension among the 
elderly Bangladeshi population are scarce.

 ► The nationally representative design allowed the ob-
jective assessment of the prevalence, gender differ-
ence and factors of hypertension among the elderly 
Bangladeshi population.

 ► Blood pressure was measured on a single day rather 
than longitudinal measurements to confirm the di-
agnosis of hypertension.

 ► The associations might not be causal due to lack of 
temporality, as the study was a cross- sectional one.

 ► Some strong confounders such as salt consumption 
and genetic factors could not be addressed.
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in Bangladesh, individuals aged ≥60 years are considered 
as elderly considering the shorter longevity.4 Bangladesh 
witnessed a fivefold increase in the elderly population 
between 1974 and 2001.5 According to the Bangladesh 
Bureau of Statistics, about 12.5 million (7.5%) of Bangla-
deshi people were elderly in 2019, which is expected to be 
40 million (20%) by the year 2050.6

Hypertension or raised blood pressure is a condition 
when the pressure of blood flow on the vessel walls 
become higher than normal.7 People often are not aware 
of whether they are hypertensive or not, and hence, it 
is often called the ‘silent killer’.8 Globally, hyperten-
sion is one of the major causes of death and disability. 
According to the WHO Global Health Observatory 
2016 data, 7.5 million annual deaths were estimated 
to be caused by high blood pressure, which was about 
12.8% of total deaths worldwide. Hypertension is also 
accounted for 57 million disability- adjusted life years 
(DALYs), which amounts to 3.7% of total DALYs.9 Glob-
ally, hypertension is responsible for 45% of deaths from 
cardiac causes and 51% of the deaths from stroke.10 As a 
risk factor, hypertension causes nearly 30% of all cardio-
vascular diseases.11

The prevalence of hypertension substantially increases 
with age. Evidence from the Framingham Heart Study, the 
longest- standing study on cardiovascular disease epidemi-
ology, showed that more than 90% of the normotensive 
(systolic blood pressure (SBP) <120 mm Hg and diastolic 
blood pressure (DBP) <80 mm Hg) people at the age of 
65 years would develop hypertension (SBP ≥140 mm Hg 
and/or DBP ≥90 mm Hg) due to age- related vascular 
changes during their remaining life span.12 Al Kibria et 
al13 analysed the data from the Bangladesh Demographic 
and Health Survey 2011 (BDHS 2011) and reported that 
30% of males and 52% of females aged ≥65 years were 
hypertensive, along with 25% of both genders of the same 
age group were prehypertensive (SBP 120–139 mm Hg; 
DBP 80–89 mm Hg).13 Another study reported that an 
estimated 23% of the elderly people in rural Bangladesh 
had undiagnosed hypertension (those who had no known 
hypertension but found hypertensive on measurement), 
and among those who were diagnosed and were receiving 
treatment, 68% had uncontrolled hypertension (blood 
pressure above the normal range despite antihyperten-
sive treatment).14

Despite these facts, hypertension among elderly people 
in this region could not gain enough attention. One of 
the reasons can be limited information due to poor or 
no screening and control measures for hypertension 
among the elderly population. To the best of our knowl-
edge, there is no study reporting national prevalence and 
factors associated with hypertension among the elderly 
Bangladeshi population. Accordingly, the objective of our 
study is to report the prevalence and factors associated 
with hypertension among elderly males and females of 
Bangladesh.

MATERIALS AND METHODS
Study design and site
We conducted a cross- sectional survey among six popula-
tion groups (children <5 years, adolescent boys, adoles-
cent girls, adult females, adult males and elderly people). 
Our objective was to generate nationally and divisionally 
representative estimates of different nutrition and health- 
related variables, including major non- communicable 
diseases (NCDs) in elderly males and females. The data 
collection period was from October 2018 to October 
2019. In this nationally representative study, we enrolled 
participants from all eight administrative divisions 
(Barisal, Chattogram, Dhaka, Khulna, Mymensingh, 
Rajshahi, Rangpur and Sylhet). We covered rural, non- 
slum urban and slum areas. We enrolled study subjects 
from 82 randomly selected clusters (57 rural, 15 non- slum 
urban and 10 slums).

Sample size and sampling techniques
We determined the sample size to generate nationally 
and divisionally representative estimates for the selected 
indicators with prevalence ranging from 4% to 98%. We 
used a multistage cluster sampling technique. We consid-
ered the type I error, α=0.05; margin of error, d=0.05 
(or d=prevalence/2 if prevalence is ≤0.1); design effect, 
DEF=1.61; and calculated a required sample size of 62 
elderly individuals from each cluster. Accordingly, the 
total sample size for the elderly population was 5580 from 
90 clusters in the country. Finally, we could collect data 
from 4894 elderly people in 82 clusters.

Different sampling techniques were applied to select the 
study sites in rural, urban and slum areas. In rural areas, 
two districts were randomly selected from each division in 
the first stage of four- stage sampling. From each district, 
two sub- districts (Upazilla) were randomly selected. In 
the third stage, two unions were randomly chosen from 
each of the selected sub- districts. The villages/mouzas/
geographically demarcated segments with 250–400 house-
holds were then identified and mapped in each union. 
Finally, we randomly selected two of the listed villages/
mouzas/segments from each union as study clusters.

In urban areas, to select the number of clusters from 
each division, we used the proportion of urban popu-
lation reported in the Bangladesh Bureau of Statistics 
(BBS) 2011 census.15 We randomly selected 16 wards (1–4 
wards/division). We then identified the Mahalla (similar 
to the villages) with more than 250 households, and the 
mahallas with >500 households were further subdivided 
into smaller geographically demarcated segments of ~250 
households. We randomly picked one mahalla/segment 
from the listed mahalla/segments in each of the selected 
wards, and that was our study cluster.

In slum areas, the Census of Slum Areas and Floating 
Population 2014 was used for the selection of study sites.16 
Slums having ≥300 households were identified, and those 
with >500 households were further divided into smaller 
segments. Two slums/segments from the Dhaka and 
Chattogram divisions and one slum from each of the 
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remaining six divisions were randomly selected as study 
clusters.

In each cluster, data collectors first listed all house-
holds with individuals aged ≥60 years. If there was any 
household with more than one person aged ≥60 years, 
we randomly selected one of them. We then selected 80 
elderly persons from the updated list using simple random 
sampling so that we could enrol 62 elderly people from 
a cluster. Figure 1 shows the process of selection of study 
participants.

Data collection
We collected data using a structured questionnaire, devel-
oped initially in English and then translated into Bengali. 
Data were collected using face- to- face interviews and phys-
ical measurements and were directly entered in tablet 
computers (Samsung Galaxy Tab A7) using a customised 
SurveyCTO application.17 At the end of everyday data 
collection, data collectors uploaded all the collected data 
to the server. With respect to physical measurements, we 
measured height (using locally made portable stadiom-
eter), weight (using TANITA UM-070 weighing scale), 
waist circumference (using measuring tape) and blood 
pressure (using Omron HEM 7120) of the elderly people.

To collect data on self- reported hypertension, the data 
collector(s) asked the participant the following question, 
“Has a healthcare provider ever told you that you have 
high blood pressure, also called hypertension (other 

than during pregnancy)?” Before measuring blood pres-
sure, the data collector ensured that the participant was 
in a resting condition for at least 15 minutes. There was 
a 3- minute interval between two subsequent measure-
ments. If there was a gap of >10 mm of Hg between the 
first two measurements of either SBP or DBP or both, a 
third measurement was taken.

Anthropometric measurements were taken based on the 
WHO guidelines, as specified in the Food and Nutrition 
Technical Assistance (FANTA) anthropometry manual.18 
The weight was measured to the nearest 0.1 kg with light 
clothes, and height was measured to the nearest 0.1 cm in 
the standing position with no shoes. Waist circumference 
was measured to the nearest 0.1 cm at the end of a normal 
expiration, at the midpoint between the lower part of the 
last rib and the top of the hipbone, with the arms relaxed 
at the sides. Usually, we took two measurements of weight, 
height and waist circumference, and if the gap between 
the first two measurements was >0.1 kg for weight and 
>0.5 cm for height and waist circumference, we took the 
third measurement.

Operational definitions
The outcome variable in our analysis was hypertension status 
of elderly males and females. Hypertension was defined as 
SBP ≥140 mm Hg or DBP ≥90 mm Hg or if the participants 
were told as hypertensive by any trained healthcare provider 
(self- reported).19 The variable was made dichotomous 

Figure 1 Study flow chart showing the process of selection of study participants.
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either as hypertensive (measured or self- reported) or as 
non- hypertensive to facilitate logistic regression.

We made a list of potential factors associated with hyper-
tension among elderly people based on literature review 
and types of data collected by the survey. The socioeco-
nomic factors were age (60–69 years vs 70+ years), place 
of residence (rural, non- slum urban and slum), educa-
tion (no formal education, up to primary level, 6-10 
completed years and >10 completed years), wealth status, 
marital status (currently married vs others) and religion 
(Muslim vs others).

The behavioural factors were physical activity, fruits 
and vegetable consumption (≥5 servings/day vs <5 serv-
ings). An elderly person was considered doing sufficient 
physical activity (during work, transport and recreational 
activities) if he or she reported at least 150 minutes of 
moderate- intensity physical activity per week or 75 minutes 
of vigorous physical activity per week or equivalent.20

Body mass index (BMI), waist circumference and self- 
reported diabetes were the anthropometric and clinical 
factors. We used the Asian cut- off to categorise BMI into 
underweight (<18.5 kg/m2), normal (≥18.5 to <23.0 kg/
m2), overweight (≥23.0 to <27.5 kg/m2) and obese 
(≥27.5 kg/m2).21 Higher waist circumference was defined 
if the measurement was ≥90 cm in males and ≥80 cm in 
females.22 For this analysis, we considered the average of 
the two closest measurements for blood pressure and all 
anthropometric variables. Self- reported diabetes was docu-
mented if any participant reported that a trained healthcare 
provider ever told him or her that he or she had diabetes.

Quality assurance and control
Data collectors and the field supervisors received exten-
sive training on interviews, anthropometric measure-
ments and maintenance of data collection instruments. 
They had gone through a rigorous standardisation proce-
dure. We field- tested the questionnaire, modified it and 
provided refresher training to the data collectors based 
on the findings of field testing. To ensure data quality, the 
field supervisors directly observed 5% of the interviews 
and reinterviewed another 5% of the randomly selected 
participants within 48 hours of the initial visit. Interim 
analyses were performed to check data quality. All the 
measuring tools were calibrated routinely.

Statistical analysis
We performed all the data analysis using Stata V.15.1 
(Stata Corp, College Station, Texas, USA).23 All the back-
ground characteristics are reported as categorical vari-
ables. We performed principal component analysis to 
calculate wealth quintiles of the households of the partici-
pants. We estimated the weighted prevalence of hyperten-
sion for both elderly males and females. As the males and 
females differed by the distribution of risk factors and the 
prevalence of hypertension, we conducted separate bivar-
iate and multivariable logistic regression to identify the 
factors associated with hypertension. The variables with 
a p value ≤0.2 in bivariate analysis were included in the 

multivariable logistic regression model.24 Variance infla-
tion factors were also checked to assess multicollinearity 
among the variables. Age, BMI and waist circumfer-
ence were continuous variables, and none of them was 
normally distributed. We converted these continuous 
variables into categorical variables and included them 
in the analysis. However, we also ran separate regression 
models including age, BMI and waist circumference as 
continuous variables and provided the results in online 
supplemental table 1. We included both BMI and waist 
circumference separately in our initial multivariable 
regression analysis as both are important predictors of 
hypertension. In the final multivariable regression, we 
used only waist circumference due to its high correlation 
with BMI (r=0.87, p<0.001) and its programme impli-
cations ie, waist circumference can be easily measured 
and interpreted for screening purpose in a low- resource 
setting. We also ran separate multivariable logistic regres-
sion models, including BMI as an independent variable 
and provided the results in online supplemental table 2. 
Crude and adjusted ORs were estimated at 95% CIs and 
the factors with the p value<0.05 were considered statisti-
cally significant.

Ethical considerations
The FSNSP 2018–2019 obtained the ethical approval 
from the Institutional Review Board (IRB) of the BRAC 
James P Grant School of Public Health, BRAC Univer-
sity, Dhaka, Bangladesh (IRB Reference number: 2018-
020- IR). Written informed consent was taken from the 
respondents before data collection and measurements.

RESULTS
Table 1 describes the characteristics of study partici-
pants. The median (IQR) age of the participants was 65.8 
(62.4–71.8) years. The female participants were 48.4%, 
and 72.0% of the study subjects were from rural areas. 
More females (77.1%) reported no formal education 
compared to their male counterparts (48.9%). Only one 
in every four females and 92% of the males were married 
at the time of the survey. Above one- third of the partic-
ipants from both genders (42% of males and 45% of 
females) reported insufficient physical activity. Nine out 
of ten elderly respondents consumed <5 servings of fruits 
and vegetable per day. About 37% of males and 3% of 
females were current smokers, whereas about 41% of 
elderly males and 58% of elderly females were current 
user of smokeless tobacco. A higher proportion (34.4%) 
of females were overweight or obese than males (28.0%). 
Higher waist circumference was identified among 23% of 
males and 41% of females. About 11% of elderly males 
and 13% of elderly females reported having diabetes.

Figure 2 shows the distribution of a few selected 
behavioural and clinical characteristics across the places 
of residence and genders. In our study, the prevalence of 
these risk factors is higher among elderly females compared 
to their male counterparts except for insufficient physical 
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Table 1 Background characteristics of the study population by hypertension (no/yes) and gender (male/female)

Variables

Overall

Hypertension Gender

No Yes Male Female

N=4813 N=2345 N=2468 N=2482 N=2335

n (%)* n (%)* n (%)* n (%)* n (%)*

Gender

  Male 2482 (51.6) 1401 (59.7) 1081 (43.8) – –

  Female 2331 (48.4) 944 (40.3) 1387 (56.2) – –

Age (years)† 65.8 (62.4–71.8) 65.3 (62.1–70.8) 66.6 (62.8–73.3) 65.7 (62.6–71.4) 66.0 (62.3–72.9)

Age group (in years)

  60–69 years 3223 (67.0) 1668 (71.1) 1555 (63.0) 1725 (69.5) 1500 (64.3)

  70 years and older 1589 (33.0) 677 (28.9) 912 (37.0) 757 (30.5) 834 (35.7)

Place of residence

  Rural 3463 (72.0) 1757 (74.9) 1706 (69.1) 1835 (73.9) 1628 (69.7)

  Non- slum urban 806 (16.7) 292 (12.5) 514 (20.8) 394 (15.9) 413 (17.7)

  Slum 544 (11.3) 296 (12.6) 248 (10.0) 253 (10.2) 294 (12.6)

Educational status

  No education 3012 (62.6) 1532 (65.3) 1480 (60.0) 1214 (48.9) 1800 (77.1)

  Up to 5th grade 556 (11.6) 302 (12.9) 254 (10.3) 342 (13.8) 216 (9.3)

  6th to 10th grade 843 (17.5) 376 (16.0) 467 (18.9) 567 (22.8) 276 (11.8)

  Above 10th grade 402 (8.4) 135 (5.8) 267 (10.8) 359 (14.5) 43 (1.8)

Wealth quintile

  Least wealthy (Q1) 966 (20.1) 531 (22.7) 435 (17.6) 543 (21.9) 423 (18.1)

  Lower (Q2) 968 (20.1) 500 (21.3) 468 (19.0) 485 (19.5) 484 (20.7)

  Middle (Q3) 962 (20.0) 445 (19.0) 517 (20.9) 494 (19.9) 469 (20.1)

  Upper (Q4) 957 (19.9) 475 (20.3) 482 (19.5) 491 (19.8) 467 (20.0)

  Wealthiest (Q5) 959 (19.9) 393 (16.8) 566 (22.9) 469 (18.9) 491 (21.0)

Marital status

  Currently married 2860 (59.4) 1558 (66.4) 1302 (52.8) 2277 (91.7) 584 (25.0)

  Others‡ 1953 (40.6) 787 (33.6) 1166 (47.2) 205 (8.3) 1751 (75.0)

Religion

  Muslim 4073 (84.6) 2005 (85.5) 2068 (83.8) 2113 (85.1) 1962 (84.0)

  Others§ 740 (15.4) 340 (14.5) 400 (16.2) 369 (14.9) 373 (16.0)

Physical activity

  ≥150 min/week 2706 (56.2) 1498 (63.9) 1208 (48.9) 1433 (57.7) 1274 (54.6)

  <150 min/week 2107 (43.8) 847 (36.1) 1260 (51.1) 1049 (42.3) 1061 (45.4)

Fruits and vegetables consumption

  ≥5 servings/day 450 (9.3) 253 (10.8) 197 (8.0) 320 (12.9) 130 (5.6)

  <5 servings/day 4363 (90.7) 2092 (89.2) 2271 (92.0) 2162 (87.1) 2205 (94.4)

Currently smoking

  No 3828 (79.5) 1708 (72.8) 2116 (85.7) 1564 (63.0) 2264 (97.0)

  Yes 989 (20.5) 637 (27.2) 352 (14.3) 918 (37.0) 71 (3.0)

Smokeless tobacco use

  No 2438 (50.6) 1146 (48.9) 1290 (52.3) 1455 (58.6) 983 (42.1)

  Yes 2379 (49.4) 1199 (51.1) 1178 (47.7) 1027 (41.4) 1352 (57.9)

Body mass index (BMI)† 20.9 (18.6–23.8) 19.9 (18.0–22.3) 22.1 (19.6–24.9) 20.7 (18.6–23.5) 21.2 (18.7–24.3)

BMI category (Asian)

Continued
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activity in urban areas. Almost 80% of males and 78% of 
females of the non- slum urban area reported insufficient 
physical activity, which was around 40% in both rural 
and slum areas. Overall, 91% of the elderly persons were 
consuming <5 serving of fruits and vegetables per day, 
which was 94% in females and 87% in males. However, 
above 98% of slum women failed to consume the recom-
mended servings of fruits and vegetables. The prevalence 
of overweight or obesity was also higher in urban females, 
which was about 38% compared to 22% in urban males. 

Similarly, 60% of urban females were identified with higher 
waist circumference (abdominal obesity).

Table 2 shows prevalence of hypertension according to 
the characteristics of the participants and how it differs 
between males and females. In total, more females (56%) 
were identified as hypertensive than males (42%). Urban 
elderly females had the highest prevalence of hyperten-
sion (63%), whereas the male slum dwellers had the 
lowest (30%). The wealthiest of the population had the 
highest prevalence of hypertension in both genders (51% 

Variables

Overall

Hypertension Gender

No Yes Male Female

N=4813 N=2345 N=2468 N=2482 N=2335

n (%)* n (%)* n (%)* n (%)* n (%)*

  Normal 2077 (45.1) 1098 (48.2) 979 (42.1) 1145 (47.5) 932 (42.4)

  Underweight 1099 (23.9) 715 (31.4) 384 (16.5) 589 (24.4) 511 (23.2)

  Overweight 1084 (23.5) 390 (17.1) 694 (29.8) 554 (23.0) 530 (24.1)

  Obese 345 (7.5) 76 (3.3) 269 (11.6) 121 (5.0) 226 (10.3)

Waist circumference† 79.0 (71.4–87.9) 76.1 (69.6–83.9) 82.3 (74.1–91.2) 81.0 (73.3–89.1) 77.1 (69.1–86.4)

Waist circumference

  Male: <90 cm/Female: 
<80 cm

3226 (68.5) 1859 (80.4) 1367 (57.0) 1887 (77.1) 1340 (59.1)

  Male: >=90 cm/Female: 
>=80 cm

1485 (31.5) 452 (19.6) 1033 (43.0) 560 (22.9) 927 (40.9)

Self- reported diabetes

  No 4234 (88.0) 2167 (92.4) 2067 (83.8) 2212 (89.1) 2026 (86.8)

  Yes 579 (12.0) 178 (7.6) 401 (16.2) 270 (10.9) 309 (13.2)

*Column percentages.
†Median and +IQR calculated for the continuous variables.
‡Never married, widows, divorced and separated.
§Hindu, Christian, Buddhist and others.

Table 1 Continued

Figure 2 Selected behavioural and clinical characteristics by area of residence and gender.
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Table 2 Prevalence of hypertension according to background characteristics among elderly males and females (weighted) 
with 95% CI*

Variables

Overall Male Female

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

Overall 49.0 (45.2 to 52.9) 42.4 (37.4 to 47.6) 56.3 (52.1 to 60.4)

Age group (in years)

  60–69 years 47.6 (43.9 to 51.4) 40.7 (35.3 to 46.3) 55.2 (50.2 to 60.0)

  70 years and older 51.5 (45.4 to 57.6) 45.5 (37.9 to 53.3) 58.4 (52.9 to 63.7)

Place of residence

  Rural 49.0 (45.0 to 52.9) 42.4 (37.3 to 47.7) 56.2 (51.9 to 60.5)

  Non- slum urban 53.1 (48.4 to 57.8 44.9 (38.5 to 51.4) 62.9 (57.7 to 67.8)

  Slum 39.7 (32.4 to 47.4) 29.7 (24.0 to 36.1) 50.3 (40.9 to 59.6)

Educational status

  No education 46.9 (42.6 to 51.2) 34.4 (29.2 to 40.0) 55.6 (51.0 to 60.2)

  Up to 5th grade 49.0 (40.3 to 57.8) 44.1 (31.8 to 57.2) 57.1 (47.4 to 66.2)

  6th to 10th grade 50.6 (45.0 to 56.1) 47.4 (41.0 to 53.8) 58.8 (47.3 to 69.5)

  Above 10th grade 66.8 (58.3 to 74.3) 65.7 (56.8 to 73.6) 81.2 (48.5 to 95.2)

Wealth quintile

  Least wealthy (Q1) 44.9 (38.8 to 51.1) 39.3 (31.9 to 47.1) 52.4 (43.5 to 61.1)

  Lower (Q2) 48.4 (43.8 to 53.0) 39.0 (33.9 to 44.3) 57.5 (51.4 to 63.3)

  Middle (Q3) 51.2 (45.3 to 57.1) 45.1 (38.1 to 52.2) 58.2 (50.4 to 65.7)

  Upper (Q4) 46.4 (38.0 to 55.1) 41.2 (31.5 to 51.8) 52.2 (41.1 to 63.1)

  Wealthiest (Q5) 56.5 (51.2 to 61.7) 51.3 (44.6 to 57.8) 61.7 (51.9 to 70.6)

Marital status

  Currently married 44.9 (40.7 to 49.2) 41.4 (36.3 to 46.8) 54.0 (48.2 to 59.7)

  Others† 57.8 (53.6 to 61.9) 57.8 (48.6 to 66.4) 57.8 (53.2 to 62.3)

Religion

  Muslim 48.5 (44.0 to 53.0) 41.7 (36.0 to 47.6) 56.1 (51.3 to 60.8)

  Others‡ 51.6 (47.4 to 55.8) 46.0 (39.0 to 53.2) 57.3 (52.5 to 62.1)

Physical activity

  ≥150 min/week 44.6 (40.9 to 48.3) 36.5 (31.3 to 42.0) 53.8 (49.6 to 57.9)

  <150 min/week 56.2 (51.0 to 61.2) 52.3 (45.6 to 59.0) 60.1 (53.9 to 66.1)

Fruits and vegetables consumption

  ≥5 servings/day 44.7 (36.6 to 53.0) 37.0 (27.4 to 47.7) 62.6 (50.9 to 73.0)

  <5 servings/day 49.5 (45.5 to 53.4) 43.2 (38.2 to 48.3) 55.9 (51.4 to 60.3)

Current smokers

  No 52.2 (48.2 to 56.3) 46.7 (41.1 to 52.3) 56.4 (52.1 to 60.6)

  Yes 34.8 (29.9 to 40.1) 33.9 (28.5 to 39.7) 52.2 (36.0 to 68.0)

Smokeless tobacco use

  No 49.3 (44.7 to 53.8) 42.3 (36.9 to 47.8) 59.1 (52.3 to 65.6)

  Yes 48.8 (44.5 to 53.1) 42.5 (36.1 to 49.3) 54.3 (49.7 to 58.8)

Body mass index

  Normal 46.5 (42.2 to 50.8) 38.5 (33.5 to 43.9) 56.3 (50.7 to 61.8)

  Underweight 32.9 (27.3 to 39.0) 30.0 (22.3 to 39.1) 36.6 (29.9 to 43.8)

  Overweight 64.2 (58.9 to 69.1) 60.2 (54.4 to 65.7) 68.0 (59.5 to 75.4)

  Obese 74.8 (64.3 to 83.0) 72.5 (57.7 to 83.6) 76.4 (62.6 to 86.3)

Waist circumference

Continued
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in males and 62% in females). Married elderly males had 
a lower prevalence of hypertension (41%) compared with 
those who were not married during the survey (58%). The 
prevalence of hypertension increased with age, education, 
BMI and waist circumference in both genders. However, 
the prevalence of hypertension was lower among those 
with sufficient physical activity and adequate consump-
tion of fruits and vegetables. Moreover, the prevalence of 
hypertension was lower among current smokers (35% in 
current smokers vs 52% in non- smokers). However, the 
prevalence of hypertension did not differ much between 
current users and non- users of smokeless tobacco.

We reported the results of bivariate and multivari-
able logistic regressions in table 3. In bivariate analysis, 
we found that all the selected variables were signifi-
cantly associated with hypertension in males, whereas in 
females, we found that age, place of residence, education, 
wealth index, marital status, physical activity, BMI, waist 
circumference and diabetes were significantly associated 
with hypertension. However, in multivariable logistic 
regression analysis, we found that age ≥70 years (Adjusted 
odds ratio, AOR with 95% CI 1.32 (1.09, 1.60) for males 
vs 1.40 (1.15, 1.71) for females)) compared with 60–69 
years; insufficient physical activity (AOR with 95% CI 
1.50 (1.25, 1.81) vs 1.38 (1.15, 1.67)) compared with the 
recommended amount of physical activity; higher waist 
circumference (AOR with 95% CI 2.76 (2.22, 3.43) vs 2.20 
(1.82, 2.67)) with reference to lower waist circumference 
i.e. male: <90 cm and Female: <80 cm; and self- reported 
diabetes (AOR with 95% CI 1.36 (1.02, 1.82) vs 1.82 (1.35, 
2.45)) compared with no self- reported diabetes were asso-
ciated with increased odds of hypertension among both 
genders. Additionally, living in slums decreased odds 
of hypertension (AOR with 95% CI 0.71 (0.52, 0.96)) 
compared with rural residents, and education above 10th 
grade increased odds of hypertension (AOR with 95% CI 
1.83 (1.38, 2.44)) compared with no formal education 
among males. Surprisingly, the elderly males who were 
reportedly smoker or smokeless tobacco user during data 
collection were found having decreased odds of hyper-
tension in bivariate logistic regression. The similar effects 
of smoking persisted even after adjusting with potential 
confounders in multivariable logistic regression, where, 

being a current smoker was associated with decreased 
odds of hypertension among elderly males (AOR with 
95% CI 0.74 (0.61, 0.89)) compared with those who were 
currently non- smoker.

DISCUSSION
In our study, the overall prevalence of hypertension 
among the elderly people of Bangladesh was 49%, which 
is similar to the weighted pooled prevalence of hyperten-
sion (53%) in Bangladeshi population aged ≥60 years 
reported in a 2020 systematic review and meta- analysis.25 
The estimated prevalence is also very close to the south 
Asian prevalence of hypertension among elderlies aged 
≥65 years (53%) but lower than the average prevalence 
in the low- income and middle- income countries (66%) 
reported in a recent systematic review and meta- analysis.26 
Moreever, the prevalence of hypertension reported by 
us is lower than the prevalence of hypertension in high- 
income countries. In a systematic analysis, Katherine et al 
demonstrated that, in 2010, the prevalence of hyperten-
sion in high- income countries was 60.8% (male: 55.3%; 
female: 60.9%) and 73.6% (male: 65.6%; female: 77.5%) 
in the age groups 60–69 years and 70+ years, respec-
tively.27 However, our reported prevalence is higher than 
the prevalence previously reported in Bangladesh Demo-
graphic and Health Survey 2011, which was 35% and 40% 
for the age groups 60–69 and 70+ years, respectively.28 
The increase in the prevalence of hypertension may be 
due to recent advancements in economy and infrastruc-
ture of the country and associated sedentary lifestyles and 
stress.29–31 Hypertension is the most important modifiable 
risk factor of cardiovascular diseases worldwide.32 Hyper-
tension is responsible for nearly 30% of all cardiovascular 
diseases, and a person with hypertension has nearly three 
times the likelihood of having cardiovascular incidents 
compared with non- hypertensive individuals.11 Accord-
ingly, hypertension is a major risk factor for ischaemic 
heart diseases, heart failure, renal failure and stroke.33 As 
almost half of the population in the elderly age group in 
Bangladesh is hypertensive, Bangladesh must take imme-
diate steps to address this problem. Policy makers need to 
pay special attention to design screening and intervention 

Variables

Overall Male Female

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

  Male: <90 cm/Female: <80 cm 41.7 (37.3 to 46.1) 36.6 (31.4 to 42.1) 48.9 (43.4 to 54.4)

  Male: >=90 cm/Female: >=80 cm 67.8 (63.7 to 71.6) 65.4 (58.4 to 71.8) 69.2 (63.0 to 74.7)

Self- reported diabetes

  No 47.5 (43.8 to 51.1) 40.9 (36.0 to 46.0) 54.9 (51.1 to 58.7)

  Yes 64.9 (55.2 to 73.5) 60.5 (49.6 to 70.5) 68.5 (56.2 to 78.7)

*Test was done between hypertension (yes vs no) and gender (male vs female) for categories of the variables.
†Never married, widows, divorced and separated.
‡Hindu, Christian, Buddhist and others.

Table 2 Continued
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Table 3 Factors associated with hypertension among elderly Bangladeshi people stratified by gender

Variables

Male Female

COR 95% CI AOR 95% CI COR 95% CI AOR 95% CI

Age (in years)

  60–69 Ref Ref Ref Ref

  70+ 1.42*** 1.19, 1.68 1.32** 1.09, 1.60 1.39*** 1.17, 1.66 1.40** 1.15, 1.71

Place of residence

  Rural Ref Ref Ref Ref

  Non- slum urban 1.72*** 1.38, 2.15 0.93 0.69, 1.23 1.87*** 1.48, 2.37) 1.18 0.88, 1.59

  Slum 0.76 0.58, 1.00 0.71* 0.52, 0.96 0.88 0.69, 1.13 0.89 0.67, 1.17

Educational status

  No education Ref Ref Ref Ref

  Up to 5th grade 1.07 0.84, 1.37 0.92 0.71, 1.19 1.00 0.75, 1.33 0.95 0.70, 1.28

  Six to 10th grade 1.62*** 1.32, 1.98 1.25* 1.00, 1.56 1.71*** 1.30, 2.25 1.27 0.94, 1.72

  Above 10th grade 3.12*** 2.44, 3.99 1.83*** 1.38, 2.44 3.79** 1.68, 8.57 2.41 0.97, 6.00

Wealth quintile

  Least wealthy Ref Ref Ref Ref

  Lower 0.95 0.74, 1.23 0.95 0.73, 1.24 1.28 0.98, 1.66 1.25 0.95, 1.64

  Middle 1.37* 1.07, 1.75 1.19 0.91, 1.55 1.41* 1.08, 1.84 1.32 1.00, 1.75

  Upper 1.23 0.96, 1.57 0.94 0.71, 1.23 1.19 0.91, 1.55 0.94 0.71, 1.26

  Wealthiest 1.75*** 1.36, 2.25 0.94 0.69, 1.28 1.66*** 1.27, 2.16 1.04 0.76, 1.44

Marital status

  Currently married Ref Ref Ref Ref

  Others† 1.37* 1.03, 1.82 1.13 0.82, 1.56 1.23* 1.02, 1.49 1.03 0.84, 1.28

Religion

  Muslim Ref Ref Ref

  Others‡ 1.28* 1.03, 1.60 1.18 0.93, 1.51 0.99 0.79, 1.24 NA NA

Physical activity

  ≥150 min/week Ref Ref Ref Ref

  <150 min/week 1.95*** 1.66, 2.29 1.50*** 1.25, 1.81 1.72*** 1.45, 2.03 1.38** 1.15, 1.67

Fruits and vegetables

  ≥5 servings/day Ref Ref Ref

  <5 servings/day 1.35* 1.06, 1.72 1.24 0.95, 1.60 0.98 0.68, 1.40 NA NA

Current smoker (for ≥30 days)

  No Ref Ref Ref Ref

  Yes 0.55*** 0.47, 0.65 0.74** 0.61, 0.89 0.65 0.41, 1.05 0.69 0.42, 1.15

Smokeless tobacco user (for ≥30 days)

  No Ref Ref Ref Ref

  Yes 0.80** 0.68, 0.94 0.86 0.72, 1.02 0.74** 0.63, 0.88 0.87 0.72, 1.04

Body mass index (BMI)

  Normal Ref Ref Ref Ref

  Underweight 0.62*** 0.50, 0.77 NA NA 0.56*** 0.45, 0.69 NA NA

  Overweight 2.25*** 1.83, 2.77 NA NA 1.69*** 1.35, 2.12 NA NA

  Obese 4.53*** 2.96, 6.93 NA NA 2.99*** 2.10, 4.25 NA NA

Waist circumference

  Males <102 cm;
  Females <88 cm

Ref Ref Ref Ref

Continued
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programmes for improving health and well- being of the 
elderly people.

After segregating by gender, the prevalence of hyperten-
sion was 42% and 56% for males and females, respectively. 
This higher prevalence among females is supported by 
several studies in Bangladesh and elsewhere.34 It may be 
due to a lack of ovarian hormones during the postmeno-
pausal period. Studies suggested that ovarian hormones, 
especially oestrogen, may have potentials to keep blood 
pressure lower in premenopausal women, and lack of 
estrogen may be responsible for elevated blood pres-
sure in postmenopausal women.35 Moreover, our find-
ings indicate that women, at their advanced age, become 
socially more vulnerable to hypertension. For example, 
three out of four elderly women did not have a spouse, 
and it may affect their healthcare seeking and treatment. 
The government should pay additional attention to the 
vulnerability of women while designing hypertension 
prevention and control programmes in Bangladesh.

Our study corroborated the fact that the prevalence of 
hypertension increases with age in both genders. Studies 
conducted in Bangladesh,13 India,36 Pakistan,37 Nepal,38 
Indonesia39 and China40 have shown that the older age 
group had a higher prevalence of hypertension. The 
biological effect of the increased arterial resistance due to 
age- related changes in the arterial wall, that is, thickening 
of the arterial wall in old ages, may contribute to high risk 
of hypertension.41 Bangladesh is in the midst of a demo-
graphic transition, and with the decreasing trend of birth 
and death rate, the proportion of the elderly population 
is growing. This demographic transition will eventually 
add more hypertensive patients and create more pres-
sure on the already overburdened health system of the 
country. In this study, we also found that insufficient phys-
ical activity increased the odds of hypertension in both 
genders. Elderlies, who reported less than 150 minutes 
of moderate- intensity or equivalent physical activity per 
week, had around 1.5 times higher odds of having hyper-
tension compared to those with 150 min or more such 
physical activities. This finding is supported by numerous 
studies.13 38 42 Besides, physical inactivity was also found 
to be associated directly with stroke and ischaemic heart 

diseases.43 In our study, we also found that elderly males 
and females with higher waist circumference had higher 
odds of hypertension. Several studies have reported that 
higher waist circumference, as it represents abdominal 
obesity, is a better predictor of hypertension than BMI.44 45

In our study, smoking use was inversely associated with 
hypertension for both males and females. These findings 
are contrary to the existing evidence that smoking causes 
adverse cardiovascular events and increases the risk of 
coronary heart diseases.46 This finding may be due to the 
reverse causation because the participants might have 
given up the habit of smoking due to known hyperten-
sion status, and we collected the data on current smoking 
status only. At least one study suggested that to document 
the proper effects of smoking on hypertension, smoking 
data should be collected in a life- course approach as the 
effects of smoking may not appear immediately after 
starting or quitting smoking.47 In our analysis, fruits 
and vegetable consumption was not found to be signifi-
cantly associated with hypertension in both genders. In 
the case of hypertension, fruits and vegetable consump-
tion usually helps to increase potassium intake. However, 
in Bangladesh, improper processing, such as washing 
after cutting or overcooking, may reduce the amount of 
potassium.48 49 Also, not all fruits and vegetables have a 
high level of potassium. However, this finding should be 
studied further.

Among other factors, a higher level of education was 
responsible for the increased odds of hypertension. Elderly 
males and females with more than 10 years of education 
had about two times higher odds of having hypertension 
compared with those without any formal education. Al 
Kibria et al13 found similar results analysing the data from 
the Bangladesh Demographic and Health Survey 2011. 
Education levels may elevate wealth status making people 
used to a sedentary lifestyle, and eventually may increase 
the odds of hypertension.50 However, wealth index did 
not show any such clear pattern, although elderlies in the 
upper wealth quintiles had a relatively higher prevalence 
of hypertension (table 2). In this study, living in slums was 
associated with lower odds of hypertension although the 
association was not statistically significant in case of the 

Variables

Male Female

COR 95% CI AOR 95% CI COR 95% CI AOR 95% CI

  Males ≥102 cm;
  Females ≥88 cm

3.39*** 2.78, 4.14 2.76*** 2.22, 3.43 2.46*** 2.06, 2.94 2.20*** 1.82, 2.67

Self- reported diabetes

  No Ref Ref Ref Ref

  Yes 2.22*** 1.72, 2.88 1.36* 1.02, 1.82 2.45*** 1.85, 3.23 1.82*** 1.35, 2.45

*p < 0.05; **p<0.01; ***p<0.001.
†Never married, widows, divorced and separated.
‡Hindu, Christian, Buddhist and others.
AOR, adjusted OR; COR, crude OR; NA, not applicable.

Table 3 Continued

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2020-038326 on 21 January 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


11Hanif AAM, et al. BMJ Open 2021;11:e038326. doi:10.1136/bmjopen-2020-038326

Open access

females. Self- reported diabetes also increased the odds 
of having hypertension in both males and females, and 
these findings are supported by several studies in Bangla-
desh and elsewhere.51–53

Recommendations
The factors associated with hyoertension such as 
insufficient physical activity and abdominal obesity 
are mostly modifiable by appropriate education and 
control programmes with support from the health and 
other sectors of the government. Early diagnosis of 
hypertension and other health problems is critical for 
controlling hypertension and the prevention of hyper-
tension related complications. The gender difference in 
the prevalence of and factors associated with hyperten-
sion indicated that a universal prevention and control 
strategy might not work in this age group of population. 
Instead, the government should consider the gender 
difference and associated factors while designing hyper-
tension screening and control programmes. Besides, 
education programmes should immediately be initiated 
to raise awareness among the elderly males and females 
as well as their family members on healthy lifestyles. 
The integration of geriatric healthcare with the general 
healthcare system at the primary healthcare level can be 
a crucial step in improving the overall health of elderly 
people.

Strengths and limitations
Prevalence of hypertension among elderly people was 
reported in several studies from Bangladesh. However, 
to the best of our knowledge, this is the first- ever nation-
ally representative survey in Bangladesh investigating the 
prevalence and associated factors of hypertension among 
the elderly people. The limitations of the study include 
sampling challenges at the field level. The data collec-
tors faced a relatively higher refusal in wealthier non- 
slum urban areas and a few isolated rural communities. 
Besides, seven selected rural clusters were dropped from 
the survey due to administrative and financial constraints, 
which may affect the national representativeness in the 
study. Among other limitations, blood pressure measure-
ments were taken on a single day rather than longitudinal 
measurements on different days to confirm the diagnosis 
of hypertension. Also, the associations we have reported 
in our cross- sectional study might not be causal due to 
lack of temporality. Besides, we could not adjust for some 
strong confounders, such as salt consumption, genetic 
factors.54 55 However, these limitations emphasise the 
importance of further research on the determinants of 
hypertension among the elderly people of Bangladesh. 
We also recommend studying the gender difference in 
the context of physiology and pathophysiology of hyper-
tension considering the effects of gonadal hormones and 
gender determining chromosomes on blood pressure so 
that management of hypertension can be customised for 
both males and females.

CONCLUSIONS
In our study, we found that about half of the elderly 
Bangladeshi people were hypertensive, and hypertension 
was more prevalent among elderly females in most of the 
sociodemographic, behavioural and clinical strata. Old 
age (≥70 years), education above 10th grade, insufficient 
physical activity, higher waist circumference (abdominal 
obesity) and self- reported diabetes were associated with 
hypertension in Bangladeshi elderly population. Addi-
tionally, living in slums was associated with lower odds of 
hypertension, and above 10th grade education was asso-
ciated with higher odds of hypertension among elderly 
males. The government of Bangladesh should promote 
healthy lifestyles and emphasize early diagnosis and treat-
ment of hypertension among the elderly population.
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