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ABSTRACT

Objective We implemented this study to report the
prevalence and associated risk factors of hypertension
among adult men and women aged >30 years residing

in selected urban and rural areas of Dhaka division,
Bangladesh.

Design Cross-sectional study.

Setting Two urban (Dhaka city north and Dhaka city
south) and two rural (Narsinghdi and Gazipur district) areas
of the Dhaka division.

Participants A total of 4856 male and female
participants were included in the final analysis, of whom
2340 (48.2%) were from urban and 2516 (51.8%) were
from rural areas.

Primary outcome Hypertension was the dependent
variable for this study and was operationally defined as
systolic blood pressure >140 mm of Hg and/or diastolic
blood pressure >90 mm of Hg, and/or persons with already
diagnosed hypertension.

Results The overall prevalence of hypertension was
31.0%, and the prevalence was higher among urban
participants (urban: 36.9%, rural: 30.6%). Age (across

all categories), female (urban—adjusted OR (AOR): 1.3,
95%Cl: 1.0 to 1.5 and rural—AOR: 1.7, 95%Cl: 1.4 to
2.1)), higher educational status (urban—AOR: 1.7, 95% Cl:
1.3 t0 2.2 and rural—AOR: 2.1, 95%Cl: 1.5 to 3.1),
inadequate physical activity (urban—AOR: 1.3, 95% Cl:
1.0 to 1.7 and rural—AOR: 1.5, 95%Cl: 1.2 to 1.9) and
overweight/obesity (urban—AOR: 2.7, 95%Cl: 2.1 t0 3.3
and rural—AOR: 2.1, 95%Cl: 1.7 to 2.5) were associated
with hypertension in both urban and rural areas. Women
who were not currently married during the survey had
higher odds of hypertension only in the rural areas
(rural—AOR: 1.8, 95%Cl: 1.3 t0 2.4), and respondents
who were not working during the survey had higher odds
of hypertension only in the urban areas (AOR: 1.7, 95% CI:
1.0 10 2.6).

Conclusion Since the prevalence of hypertension

was high in urban and rural areas, the government of
Bangladesh should consider implementing hypertension
prevention programmes focusing young population of
Dhaka division. In addition, early screening programmes
and management of hypertension need to be strengthened
for people with hypertension in both the areas.

Strengths and limitations of this study
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» Lack of studies reporting an urban—rural difference
in prevalence of hypertension and its associated
factors using recent data.

» This study used baseline data from the Strengthening
Health Systems through Organizing Communities
project, which was conducted in 2018 and included
data on fruits and vegetable consumption, physical
activity and tobacco consumption.

» Asitis a cross-sectional study, we could not estab-
lish causality due to the lack of temporal relationship.

» This study was conducted in two urban and two ru-
ral sites of the Dhaka division. Therefore, this study’s
findings might not be possible to generalise for the
whole of Bangladesh, especially in the regions
where the geographical and sociocultural variance
is more compared with the Dhaka division.

INTRODUCTION

Hypertension is a global public health
concern and one of the major clinical risk
factors for cardiovascular diseases like stroke,
heart failure, coronary artery disease and
kidney diseases.' According to the WHO, 1.13
billion people have hypertension globally.” As
per a study published in 2005, the number of
patients with hypertension is projected to be
1.56 billion by 2025.” Among the patients with
hypertension, two-thirds are from low-and
middle-income countries.” The prevalence
of hypertension in low-and middle-income
countries was 32.3%, and the prevalence was
29.4% in South Asia."

Currently, Bangladesh is going through
an epidemiological transition where disease
burden is shifting from communicable
diseases to non-communicable diseases
(NCDs).” Bangladesh STEPS Survey 2018
reported that the prevalence of hypertension
among Bangladeshi adults is 25.2%.° On top
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of that, the prevalence of NCD risk factors is also high
in Bangladesh. The same study also revealed that 43.7%
of Bangladeshi people consumed any form of tobacco,
89.6% people did not consume adequate fruits and vege-
table (=5 servings fruits and vegetableper day), 29.1%
people did not perform adequate physical activities (=600
metabolic equivalents (METs) per week) and 25.8%
people were either overweight or obese.’

The prevalence of hypertension can vary among popu-
lations according to continents, countries, regions, age,
sex and race.”” Even within the country, the prevalence
can vary based on households' location (urban vs rural).
Though several studies have reported that the prevalence
is higher in urban areas than in rural areas, the gap is
gradually decreasing as the prevalence of hypertension
is increasing rapidly in rural areas.'”"® Therefore, we
need evidence about the current distribution of hyper-
tension and its associated risk factors in urban and rural
areas to formulate cost-effective strategies for successful
prevention and control of hypertension in developing
countries like Bangladesh. However, we could not find
enough literature based on recent data that reported the
rural-urban variation in prevalence and associated risk
factors of hypertension in Bangladesh. In Bangladesh, we
only found one study that reported the prevalence and
determinants of hypertension in urban and rural areas.
However, the study used data from the Bangladesh Demo-
graphic and Health Survey 2010, which did not include
data on behavioural risk factors e.g., fruits and vegetable
consumption, physical activity and tobacco consump-
tion.'* Therefore, we conducted this analysis to measure
the difference in prevalence of hypertension and its asso-
ciated risk factors in urban and rural areas of Dhaka divi-
sion using data from the Strengthening Health Systems
through Organizing Communities (SHASTO) project
baseline survey. The government of Bangladesh, together
with the Japan International Cooperation Agency (JICA),
is implementing the SHASTO project for improving
NCD, maternal, newborn and child health services in an
integrated manner in Dhaka city and Narsinghdi district.

MATERIALS AND METHODS

Study population and site

We conducted a cross-sectional survey among adult men
and women aged >30 years residing in selected urban and
rural sites of Dhaka division. SHASTO project aimed to
provide NCD interventions only to >30 years old individ-
uals. In our study, Dhaka city north and Dhaka city south
represented urban sites, and Narsingdi and Gazipur
districts represented rural sites. From Dhaka city north
and Dhaka city south, both slum and non-slum areas were
included. The study was conducted between February
2018 and May 2018.

Sample size
The sample size was calculated using the prevalence of
tobacco consumption (51%) obtained from the NCD Risk

Factors Survey 2010. The minimum sample size was 384,
considering a 5% margin of error and a 95% confidence
level. Since the randomisation units were cluster in rural
and urban areas, we inflated the sample size by a design
effect of 1.5. Moreover, we wanted to generate separate
estimates for women and men. Accordingly, a minimum
of (384x2x1.5) or 1152 respondents were required from
each study site. The final sample size was 1268, consid-
ering the 10% non-response rate. Finally, we aimed to
collect data from 1268 women and men in each study site
with a total sample size of (1268x4) or 5072 from four
sites. In reality, we could collect complete data from 4856
respondents (male—2425 and female—2431).

Sampling technique

Under the SHASTO project, the intervention was planned
to implement in one urban and one rural area of the
Dhaka division to prevent and control NCDs. To compare
the outcome of the intervention during the subsequent
surveys, we also included one control site in each of the
urban and rural areas. Multistage cluster sampling tech-
niques were used for selecting the participants, and sepa-
rate sampling techniques were applied for urban and
rural settings. In the SHASTO project, for the rural sites,
Shibpur subdistrict of Narsingdi district was selected for
providing intervention, and the Kaliganj subdistrict of
the Gazupur district was selected as control. There are 38
community clinics in Shibpur, and 31 community clinics
in Kaliganj. Three community clinics (primary healthcare
facility in rural settings providing services to about 6000
people) were selected randomly from all community
clinics in each rural subdistrict. According to the health
facility registry of Bangladesh, there are 18 urban dispen-
saries (primary healthcare facilities in urban settings) in
the Dhaka north and Dhaka south city corporations. In
SHASTO project, Dhaka city north was selected for inter-
vention and Dhaka city south was selected as control. We
randomly selected one urban dispensary from each of
these city corporations. For each of the intervention and
control sites in urban areas, one non-slum area and one
slum were selected. Household listing was carried out in
the selected rural and urban clusters. Separate sampling
frames for male and female respondents aged >30 years
were developed for each cluster from the household
listing data. The study participants were selected randomly
from these sampling frames using Microsoft Excel 2013.
Not more than one male and/or female participant was
selected from the same household.

Study tool and supporting materials

A modified version of the STEPS Questionnaire devel-
oped by the WHO was used for data collection. The
questionnaire was divided into four segments: socio-
demographic, behavioural risk factors, metabolic risk
factors and physical measurements. Five different show
cards (salty food, fruits and vegetable, tobacco products,
vigorous physical activity, and moderate physical activity)
were used by the data collectors so that the respondents
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could easily understand the questions. In addition,
200 mL measurement bowls equivalent to one serving of
uncooked fruits/vegetable and two servings of cooked
fruits/vegetable were used to collect data on fruits and
vegetable consumption.

Dependent variable

Hypertension was the dependent variable for this study.
Participants having systolic blood pressure >140mm of
Hg, and/or diastolic blood pressure >90 mm of Hg, and/
or persons with already diagnosed hypertension were
considered hypertensive.

Independent variable

In our study, a wide range of sociodemographic (age,
gender, educational status, marital status, occupation, reli-
gion, family type, and household income), behavioural
(fruit and vegetable consumption, salt consumption,
physical activity and tobacco consumption) and meta-
bolic factor (overweight/obesity) were considered as
independent variables. We selected independent vari-
ables based on the published literature and from the vari-
ables collected in our study.

Data collection

Data collection was performed by conducting face-to-
face interviews, and physical measurements were taken
following standard operating procedures developed
based on anthropometric indicators measurement
guide."” For physical measurements (height, weight and
blood pressure), adequate privacy was ensured. Male and
female data collectors measurements of male and female
respondents, respectively. Data collection was performed
using tablet computers.

Blood pressure of eligible participants was measured
using the Omron HEM 7120 automatic digital blood
pressure machine. Before taking the measurement, the
participants were asked to rest for 15minutes and placed
his/her left arm on a table with the palm facing upward.
The data collectors rolled up the clothes on their arms in
a way that did not exert pressure on the arm. An appro-
priately sized cuff was used 1.2-2.5cm above the elbow
joint and wrapped snugly onto the arm, keeping it at the
same level of the heart during the measurement. Blood
pressure was measured two times at 3-minute interval for
each participant, and the third measurement was taken
if the difference between the first and second measure-
ment was more than 10 mm of Hg. The average of the two
closest measurements was used to ascertain blood pres-
surewhile categorizing a participant as hypertensive.

A portable height measuring board was used to measure
the height of the respondents. Height was measured
after removing footwear and headgear that might give a
false reading. Height was measured two times for each
participant, and the third measurement was taken if the
difference between the first and second measurement
was more than 0.5 cm. The average of the two closest
measurements was used to calculate height.

In this study, the TANITA UM070 measurement scale
was used to measure the study participants' weight. Weight
was measured after taking mobiles, wallets and coins out
of their pockets, and removing shoes, slippers, sandals,
socks and belts that might give an inaccurate measure-
ment. Interviewers ensured that the scales were placed on
a firm and flat surface. We measured weight two times for
each participant, and the third measurement was taken
if the difference between the first and second measure-
ment was more than 0.1kg. The average of the two closest
measurements was used to calculate weight.

Quality control

During the design phase, a multistage cluster sampling
technique was adopted to minimise potential selection
bias. Interview sessions and physical measurements were
performed by experienced and extensively trained data
collectors to avoid information bias. At the field level,
data collectors were monitored and supervised by field
supervisors and quality control officers. The field super-
visors observed data collection sessions and gave regular
feedback. The quality control officer reinterviewed 5%
of the respondents using a quality control questionnaire
and retook anthropometric measurements of 5% of the
respondents. Calibration of the necessary instruments
(blood pressure machine, height scale, weight scale) was
done every morning before the initiation of fieldwork.

Data analysis

After completing data collection, data were downloaded
from the server, and the CSV file was converted into a
DTA file format. Subsequently, all the variable names
and labels were checked, and data were cleaned. Some
observations (income=19, age=33, education=2, salt=3
and hypertension=17) were removed from the analysis
because of having missing value. Recoding of values
and categorisation of variables were done to facilitate
further analysis. Descriptive analysis was performed and
presented as frequency and percentage. The weighted
prevalence of hypertension was reported across all socio-
economic, behavioural and metabolic strata. A X? test
was performed to see the difference between hyperten-
sion prevalence across socioeconomic, behavioural and
metabolic strata. Both the adjusted and unadjusted anal-
yses were performed to find out the associated factors
of hypertension. Any variable with a p value of >0.2 was
dropped from the adjusted analysis.'® A forward stepwise
approach was used to select the final model."” Multicol-
linearity was checked among the independent variables
by observing the variance inflation factor (VIF) and VIF
>b indicated multicollinearity.18 We did not find multicol-
linearity between the explanatory variables. At 95% level
of confidence, both the crude OR (COR) and adjusted
OR (AOR) were calculated and reported for the indepen-
dent variable. The factors were considered associted if
p<0.05. Data were analysed using Stata V.15 (StataCorp),"
and results were presented in tables and figures.
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Ethical consideration

Informed written consent was taken from each partic-
ipant for the interview and physical measurements
after clarifying the study objective, voluntary nature of
their participation and rights of withdrawal at any time
during the interview. Confidentiality was ensured by not
disclosing the identity of respondents to any third party.
The completed questionnaires were given a unique ID to
maintain the anonymity of the respondents. In addition,
participants had the right to withdraw from the study
anytime without any prejudice or penalty. Furthermore,
participants did not receive any financial incentive or
compensation for participating in the study. All the partic-
ipants with systolic blood pressure more than >140mm
of Hg or diastolic blood pressure >90mm of Hg were
referred to the nearest government healthcare facility
to confirm the diagnosis. In addition, pre-diagnosed
hypertensive participants with high systolic blood pres-
sure (>140mm of Hg) or high diastolic blood pressure
(>90mm of Hg) were referred to the nearest government
health facility even if they were taking antihypertensive
medication.

Patient and public involvement
No patient was involved.

RESULTS

A total of 4856 male and female participants aged >30
years were included in the final analysis, of whom 2340
(48.2%) were from urban and 2516 (51.8%) were from
rural areas (figure 1).

Table 1 describes the sociodemographic character-
istics of the study participants separately for urban and
rural areas. A higher proportion of the study participants
belonged to 31-39 years age group. Almost equal propor-
tion of male (urban: 49.9% vs rural: 50.0%) and female
respondents (urban: 50.1% vs rural: 50.0%) participated
in this study. In the no education and higher education
group, a higher proportion of the participants were from
urban residence (no education—urban: 35.3% vs rural:
33.2%; higher education—urban: 21.1% vs rural: 7.0%).
Almost all of our study participants were married (89.3%),
currently working (94.3%) and Muslims by faith (94.7%);
and the urban-rural difference was negligible for these

Household visited: 4806
(Urban: 2250 and Rural: 2556)

Listed participants: 9181
(Urban: 4432 and Rural: 4749)

Maximum of one male and/or one female participants
were randomly selected from each household

Total participants: 8170
(Urban: 3969 and Rural: 4201)

6606 participants were randomly selected for data
collection
(Urban: 3525 and Rural: 3081)

4930 particiapnts were interviewed and measured for anthropometric data
(Urban: 2389 and Rural: 2541)
[1268 participants were required from each cluster]

74 data points were removed (income=19, age=33,
education=2, salt=3, and hypertension=17) for having

missing value.

4856 data points were included in the analysis
(urban:2340, rural:2516)

Figure 1 Flowchart showing selection of study participants.
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Total Urban Rural
N=4856 N=2340 N=2516
Variables n (%) n (%) n (%)

31-39 1796 (37.0) 976 (41.7) 820 (32.6)

50-59 967 (19.9) 415 (17.7) 552 (21.9)

Gender

Female 2431 (50.1) 1172 (50.1) 1259 (50.0)

No education 1660 (34.2) 826 (35.3) 834 (33.2)

Secondary education 1226 (25.3) 511 (21.8) 715 (28.4)

Marital status

Others* 518 (10.7) 237 (10.1) 281 (11.2)

Currently working 4579 (94.3) 2204 (94.2) 2375 (94.4)

Religion

Otherst 260 (5.4) 188 (8.0) 72 (2.9)

Joint 1125 (23.2) 415 (17.7) 710 (28.2)

Household income

>Above median 2438 (50.2) 1461 (62.4) 977 (38.8)

>5 servings per day 991 (20.4) 221 (9.4) 770 (30.6)

Added salt in diet

No 533 (11.0) 236 (10.1) 297 (11.8)

Adequate (MET >600 per week) 3954 (81.4) 1921 (82.1) 2033 (80.8)

Tobacco consumption

No 2471 (50.9) 1318 (56.3) 1153 (45.8)

No 2248 (46.6) 813 (35.1) 1435 (57.2)

‘palosuods Od-rINg :ysape|Bueg Je zoz ‘ST aunt uo /wod*fwg uadoluwigy/:dny woly papeojumoq “TZ0z Arenuer 0Z Uo G/68£0-0202-uadolwa/9eTT 0T Se paysiignd isiy :uado CINg

*Never married, widows, divorced and separated.

tHindu, Christian, Buddhist and others.

tFor overweight or obesity, total number of observations is different from the other variables since some participants refused to give the measurements.
MET, metabolic equivalent.
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variables. The majority of the urban and rural participants
(urban: 90.6 vs rural: 69.4%) consumed less than five serv-
ings of fruits and vegetable per day; and added salt while
taking meals (urban: 89.9% vs rural: 88.2%); performed
adequate physical activity (urban: 82.1% vs rural: 80.8%).
A higher proportion of rural participants consumed any
form of tobacco than their rural counterparts (urban:
43.7 vs rural; 54.2%). However, a higher proportion of
urban participants were overweight or obese than rural
participants (urban: 64.9% vs rural: 42.8%).

Table 2 demonstrates the prevalence of hypertension
across all sociodemographic, behavioural and metabolic
characteristics separately for urban and rural areas.
Compared with their rural counterparts, the prevalence
of hypertension was significantly higher among urban
residents in all age categories except for those in the >60
years of age group. We also observed that prevalence of
hypertension was significantly higher among urban men
compared with rural men (urban: 34.4% vs rural: 22.8%,
p<0.01), though the urban-rural difference was not
significant in the case of women (urban: 39.4% vs rural:
38.0%, p=0.4009). In case of education, the urban-rural
difference in hypertension prevalence was much higher
(>10%) among those who received secondary education
(urban: 39.6% vs rural: 27.4%, p<0.01) and higher educa-
tion i.e. higher than secondaary (urban: 49.2% vs rural:
38.5%, p<0.01). Among the participants who consumed
adequate fruits and vegetables (=5 servings/day) (urban:
43.0% vs rural: 28.1%, p<0.05), consumed added salt
(urban: 36.4% vs rural: 29.6%) and performed adequate
physical activity (urban: 35.0% vs rural: 27.6%, p<0.05),
hypertension prevalence was significantly higher among
urban residents than their rural counterparts. For occu-
pational status, religion and family type, participants from
urban areas had higher prevalence of hypertension across
all strata. This study also revealed that the prevalence of
hypertension was significantly higher among overweight
or obese urban residents than their counterparts in rural
areas (urban: 44.1% vs rural: 38.6%, p<0.05).

We observed that almost two-thirds of participants
with hypertension knew their hypertensive status; out of
those who were aware of their status, 58.9% sought health
care. Though most of the people (81.7%) with hyperten-
sion who sought care took medication for hypertension,
39.7% of them had uncontrolled hypertension. On the
other hand, among the newly diagnosed participants with
hypertension, 78.8% had stage-1 hypertension and 21.2%
had stage-2 hypertension (figure 2).

Table 3 describes the associated factors associated with
hypertension along with COR and AOR in urban and
rural areas. It was revealed from our study that the odds
of hypertension had a significant association with age in
both rural and urban areas, and the magnitude of this
association was greater in urban areas. In rural settings,
the odds of hypertension gradually increased with
increased age. In contrast, these odds slightly decreased
in urban settings after completion of the fifth decade of
life. In both urban (AOR: 1.3; 95%CI: 1.0 to 1.5) and

rural settings (AOR=1.7; 95%CI: 1.4 to 2.1), women
had significantly higher odds of being hypertensive than
their male counterparts. Among urban residents, those
who received secondary (AOR: 1.6; 95% CI: 1.2 to 2.0)
or higher education (AOR: 1.7; 95% CI: 1.3 to 2.2) had
significantly higher odds of hypertension compared with
those who received no education, though, in case of rural
participants, a similar finding was observed only for those
who received higher education (AOR: 2.1; 95%CI: 1.5
to 3.1). Our study also revealed that rural participants
who were not currently married had significantly higher
odds of having hypertension (AOR: 1.8; 95%CI: 1.3 to
2.4) than the married participants, and urban partici-
pants who were not working had significantly higher odds
of hypertension (AOR: 1.7; 95% CI: 1.0 to 2.6) than the
working participants. This study revealed that both the
urban (AOR: 1.3; 95%CI: 1.0 to 1.7) and rural (AOR:
1.5;95% CI: 1.2 to 1.9) participants who performed inad-
equate physical activity had significantly higher odds
of hypertension compared with those who performed
adequate physical activity. Similarly, overweight or obese
participants from both urban (AOR: 2.7; 95% CI: 2.1 to
3.3) and rural (AOR: 2.1; 95% CI: 1.7 to 2.5) areas had
significantly higher odds of being hypertensive compared
with those who were not overweight or obese. We also
observed that tobacco consumption was a protective
factor for developing hypertension in both urban (AOR:
1.3; 95%CI: 1.0 to 1.6) and rural settings (AOR: 1.4;
95%CI: 1.2 to 1.7).

DISCUSSION

In our study, we observed that prevalence of hyperten-
sion was high among >30 year old participants in both
rural and urban areas. For most of the sociodemographic,
behavioural and metabolic strata, the prevalence of
hypertension was higher among the participants from
urban areas. In both rural and urban areas, odds of being
hypertensive were found positively associated with age,
gender, higher educational status, inadequate physical
activity, and overweight/obesity; while a negative associ-
ation was observed for tobacco consumption. Currently
married women had higher odds of being hypertensive
only in rural areas; and participants who were not working
during the survey had higher odds of hypertension only
in the urban area.

Prevalence of hypertension

In our study, we reported that the overall weighted preva-
lence of hypertension was 31.0%, which was higher than
that reported in the WHO STEPS Survey, Bangladesh
2018 (25.2%). This difference could be explained by the
age difference of study participants between these two
studies. In our study, the prevalence of hypertension was
reported for >30-year-old adults; on the other hand, the
STEPS Survey included respondents aged >18 years old.
The hypertension prevalence obtained from our study was
slightly lower than the prevalence reported by the authors
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Total Urban Rural
Variables % (95% Cl) % (95% Cl) % (95% Cl) P value

31-39 20.7 (19.1 to 22.4) 22.3 (21.7t0 22.9) 20.6 (19.0 to 22.3) 0.053

50-59 38.6 (34.4 t0 42.9) 57.0 (47.5 to 66.1) 37.5 (35.1 to 40.0) <0.01

Gender

Female 38.1 (37.3 to 38.8) 39.4 (34.3 to 44.7) 38.0 (37.4 to 38.6) 0.462

No education 33.1(32.2 to 34.1) 31.6 (31.2 t0 32.0) 33.2 (32.3 t0 34.2) <0.05

Secondary education 28.0 (24.8 t0 31.3) 39.6 (35.1 t0 44.2) 27.4 (24.7 t0 30.2) <0.01

Marital status

Others* 50.9 (43.9 to 57.9) 47.7 (34.3 to 61.5) 51.1 (43.7 to 58.5) 0.546

Currently working 29.9 (27.7 t0 32.3) 35.0 (30.6 to 39.6) 29.6 (27.5 t0 31.8) <0.05

Religion

Otherst 35.8 (27.2 to 45.3) 47.5 (40.9 to 54.2) 33.9 (31.8 to 36.1) <0.01

Joint 34.7 (32.9 to 36.6) 45.2 (35.2 to 55.5) 34.3 (33.7 to 34.9) <0.05

Household income

>Above median 33.8 (23.0 t0 46.7) 411 (37.3 to 45.0) 33.1 (21.7 to 46.8) 0.164

>5 servings per day 28.4 (22.7 to 34.9) 43.0 (30.6 to 56.3) 28.1 (22.3t0 34.7) <0.05

Added salt in diet

No 38.3 (29.9 to 47.5) 41.3 (40.6 to 42.0) 38.1 (29.4 to 47.7) 0.36

Adequate (MET >600 per week)  28.0 (25.9 to 30.3) 35.0 (29.8 to 40.7) 27.6 (26.1 to0 29.1) <0.05

Tobacco consumption

No 35.4 (33.6 to 37.4) 41.6 (32.4 o 51.4) 35.0 (34.3 to 35.6) 0.109

No 24.5 (20.2 to 29.3) 241 (23.3 to 24.9) 24.5 (20.1 to 29.5) 0.805
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*Never married, widows, divorced and separated.
THindu, Christian, Buddhist and others.
MET, metabolic equivalent.
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Hypertension: 1648 (31.0%)
Urban: 878 (36.9%)
Rural: 770 (30.6%)

non-slum: 664 (44.3%)
Slum: 244 (26.5%)

Self reported:
1232 (74.4%)

Newly diagnosed:
416 (25.6%)

Sought care:

785 (58.9%)

Stage-1 hypertension:
328 (78.8%)

Stage-2 hypertension:
88 (21.2%)

Took medication:
661 (81.7%)

Uncontrolled hypertension:
288 (39.7%)

Figure 2 Hypertension,care seeking,medication and uncontrolled hypertension.

of a study that used Bangladesh Demographic and Health
Survey 2011 data.” The use of different methodologies,
different study participants as well as geographical, socio-
cultural and genetic variation prevailing among these
settings might explain this discrepancy. We also reported
a higher prevalence of hypertension among urban partic-
ipants compared with their rural counterparts (urban:
36.9% vs rural: 30.6%). A similar finding was reported
in a previously published Bangladeshi study, in which a
higher prevalence of hypertension in urban settings was
observed (urban: $2.6%, rural: 23.6%).'* Moreover, we
found a significant urban-rural difference in hyperten-
sion prevalence for men, where urban men had a higher
prevalence of hypertension than their rural counterparts.
However, for women, the urban—-rural difference was not
significant. The WHO STEPS Survey also (2018) reported
a similar finding.® It is evident that urbanisation allows
more and more people to adopt a sedentary lifestyle,?" **
consume more calorie-dense food,23 2 watch television,
browse internet during leisure time* and lead a stressful
life,?® and all these factors increase the risk of developing
hypertension and other cardiovascular diseases.”” > We
found that urban residents who consumed adequate
fruits and vegetables (=5 servings) had a higher preva-
lence of hypertension than their rural counterparts. Also,
the prevalence of hypertension was higher among urban
respondents who performed adequate physical activities
(600=MET per week) compared with their rural counter-
parts. This finding might be explained by the fact that,
in urban Bangladesh, individuals mostly from well-off
families can purchase fruits and vegetables regularly.” *'
Moreover, these individuals also can afford gymnasium

facilities and thus can perform regular physical activity.***

Because of their high purchasing power, itis quite possible
that they consume a higher quantity of other unhealthy
food items (food rich in carbohydrate and saturated fat,
high salt containing food items like processed meat and
junk food) and thus become more prone to hypertension
in developing countries like Bangladesh. The effect of
urbanisation and associated factors on hypertension may
be so strong that they cannot be mitigated even by healthy
behaviour, for example, fruit and vegetable consumption
and physical activity.

Associated factors of hypertension

We observed that age was positively associated with hyper-
tension in both rural and urban areas. This finding is
in accordance with the findings from previous studies
conducted in Bangladesh, India and Pakistan, in which
age was reported as one of the major determinants of
hypertension.” We also found a dose-response rela-
tionship between age and hypertension among rural
participants, meaning the odds of hypertension increased
with increased age. A similar finding was reported by a
recently published study that used Bangladesh Demo-
graphic and Health Survey data.'* Interestingly, our study
revealed that the odds of hypertension among urban
participants increased with age initially; however, the odds
of hypertension slightly decreased after crossing the fifth
decade of life (=60 years). This finding might be attribut-
able to the fact that the cause-specific mortality rate due
to cardiovascular diseases is higher among the elderly
population residing in urban areas than their coun-
terparts living in rural areas (age-adjusted death rates:
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Urban Rural
Variable COR 95% Cl AOR 95% Cl COR 95%Cl AOR 95% Cl

31-39 Ref Ref Ref Ref

50-59 4.6 3.6t05.9 5.3 4.0t06.9 2.4 191031 3.2" 24t04.2

Gender

Female 1.2 1.0to 1.4 1.3 1.0to 1.5 2.0 1.7t02.3 1.7 1.4t02.1

No education Ref Ref Ref Ref

Secondary education 1.5 1.2t01.9 1.6 1.2t02.0 0.8 0.7t0 1.0 1.2 1.0t0 1.6

Marital status

Others* 1.6™ 1.2t02.1 NA

=z
>

2.8 2.2t03.6 1.8 13to2.4

Currently working Ref Ref Ref NA NA

Religion

Otherst 1.4 111t01.9 NA NA 1.1 0.6t01.8 NA NA

Joint Ref NA NA Ref NA NA

Household income

>Above median 1.6"** 1.4t01.9 NA NA 1.2° 1.1to1.5 NA NA

>5 servings per day Ref NA NA Ref NA NA

Added salt in diet

No 1.2 0.9to 1.5 NA

z
>

1.5 1.2t01.9 NA

=z
>

Adequate (MET >600 per week) Ref Ref Ref Ref

Tobacco consumption

No 1.6 1.3t01.9 1.3 1.0t0 1.6 1.5 13t01.8 1.4 12t01.7

No Ref Ref Ref Ref
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*P<0.05, *p<0.01, **p<0.001.

NA=not applicable; these variables were dropped from the final model because of having p>0.1 in the forward stepwise regression model.

Confounders: the odds of being hypertensive were adjusted for age, gender, educational status, occupational status, physical activity, tobacco consumption, overweight or obesity in
urban areas. Similarly, the odds of being hypertensive were adjusted for age, gender, educational status, marital status, physical activity, tobacco consumption, overweight or obesity
adjusted for confounding in rural areas.

*Never married, widows, divorced and separated.

tHindu, Christian, Buddhist and others.

MET, metabolic equivalent.
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urban—2.11 per 1000 people, rural—1.06 per 1000 popu-
lation).”™ The disproportionate internal migration rate
prevailing between urban and rural Bangladesh might
also play a role in this regard. According to the report
titled ‘Population Distribution and Internal Migration
in Bangladesh’, published in 2015, most rural to urban
migrants occur in younger age groups40; and, migration
of old age groups shows the opposite trend.*~** However,
further study, preferably using a longitudinal design, is
warranted to understand this finding better. The prev-
alence of hypertension increases with age because of
vascular resistance, which reduces the ability to resolve
inflammation, raises cellular oxidative stress and endo-
thelial dysfunction.*” Since Bangladesh is going through
a demographic transition, the proportion of aged people
is increasing rapidly.*® If the current trend continues,
by 2050, around 45 million elderly people will reside in
Bangladesh®® and therefore, a large number of elderly
people will be vulnerable to hypertension and other
chronic diseases. Accordingly, the government of Bangla-
desh should develop strategies to prevent and control
hypertension and its complications.

Urban residents who completed secondary or higher
education had significantly higher odds of hypertension
compared with those who received no education. We
observed a similar finding in rural settings among only
those who received higher education. This finding is
coherent with a Bangladeshi study, which revealed that
highly educated urban and rural respondents had higher
odds of developing hypertension.'* On the other hand,
an opposite trend was observed in developed countries,
where less educated people are more prone to develop
hypertension.*” * Highly educated people from a devel-
oping country might be habituated to perform less phys-
ical activity and consume a higher quantity of unhealthy
food items such as red meat and processed food.* To
combat the situation, the governments in these coun-
tries need to take the necessary steps to raise awareness
among educated people in urban and rural areas on the
consequences of an unhealthy lifestyle and hypertension.
Otherwise, the burden of hypertension will continue to
rise and will continue to create a considerable burden on
our health system.

We reported a positive association between inadequate
physical activity and hypertension in both urban and
rural areas. This finding is consistent with earlier studies
published from Bangladesh and other developing coun-
tries.”* °* ! Tt is evident that inadequate physical activity
is one of the major modifiable risk factors for cardiovas-
cular diseases.”® According to the STEPS Survey 2018,
the current prevalence of inadequate physical activity is
29.1% in Bangladesh.® Howevere in Bangladesh, those
who are performing adequate physical activities are doing
mostly work-related and transportrelated physical activ-
ities.” Yet, people are not accustomed to the culture of
doing recreational physical activities in developing coun-
tries.”* °° Therefore, pertinent stakeholders should take
necessary steps to make people aware of the benefits

of performing adequate physical activities to halt the
hypertension burden in Bangladesh. The government
can develop strategies for keeping enough free spaces in
the workplace so that people can perform physical activ-
ities. There is also need for creating more green space,
parks, low-cost gymnasium facilities and parks in urban
residential areas, and playgrounds at school, college and
universities.

In rural and urban areas, the odds of being hypertensive
were also positively associated with overweight or obesity.
Our study finding was similar to earlier published studies
from both developing and developed countries.* % %7
Overweight and obesity are well-established modifiable
risk factors for NCDs like hypertension.” Since the prev-
alence of overweight and obesity is increasing in Bangla-
desh,” it is anticipated that this existing high burden
will further increase the risk of developing hypertension
among Bangladeshi people. A population-based interven-
tion for prevention and control of overweight and obesity
is warranted to restrain the rising trend.

In our study, we reported that consumption of any form
of tobacco was a protective factor for developing hyper-
tension among study respondents. This result can be
explained by the phenomenon called ‘reverse causation’,
which means people might cease smoking tobacco after
being diagnosed as hypertensive. A similar finding was
reported by another study conducted in the Sylhet divi-
sion of Bangladesh.*

Strengths and limitations

In Bangladesh, we found only one study that reported
the prevalence and associated factors of hypertension
in urban and rural areas. However, the study used data
from the Bangladesh Demographic and Health Survey
2010, which did not have data on behavioural risk factors
like fruits and vegetable consumption, physical activity
and tobacco consumption. However, in this study used
baseline data from SHASTO project conducted in 2018
and included data on behavioral factors e.g., fruits and
vegetable consumption, physical activity and tobacco
consumption along with a number of sociodemographic
and metabolic factors. In our study, we also included a
large sample from both the rural and urban areas, which
enabled us perform sub-group analysis. This study also
has some limitations. In our study, we collected blood
pressure data on a single day for each participant and did
not consider the ‘white coat effect’. Since this is a cross-
sectional study, we could not establish causality due to the
lack of temporal relationship. As this study was conducted
in two urban and two rural sites of the Dhaka division;
the findings might not be generalizable for the whole
Bangladesh, especially in regions where the geograph-
ical and sociocultural variation is more than the same in
Dhaka division. Theestimated sample size for this study
was 4608. However, considering the 10% non-response
rate, the sample size was inflated to 5072. We were
finally able to collect data from 4930 respondents, which
surpassed the required sample size without infalting for
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the non-response rate. The final sample size for this
analysis iwas 4856, which was again larger than the esti-
mated sample size without considering the non-response
rate. Another limitation is that we categorised a person
as hypertensive if his/her systolic blood pressure is =140
mm Hg or diastolic blood pressure is 290 mm Hg, or diag-
nosed hypertensive by a professional healthcare provider.
We did not use the medication variable to operationally
define hypertension.

CONCLUSION

This study revealed reported the prevalence and associ-
ated factors of hypertension in selected urban and rural
areas of Dhaka division, Bangladesh. The prevalence of
hypertension is high in both urban and rural areas, but
compared with rural areas, the prevalence of hyoerten-
sion is higher in urban areas for many sociodemographic,
behavioural and metablic strata. There are some differ-
ences with respect to factors associated with hyperten-
sion dbetween the urban and rural areas. Therefore, the
government of Bangladesh should customize the hyper-
tension prevention and control interventions considering
the factors associated with hypertension in both the areas.
Primary prevention activities should also focus on people
in relatively younger age group in both urban and rural
areas. At the same time, community-based screening
programmes should be carried out for early detection of
hypertension and ensure proper management of hyper-
tension for those who already developed the condition.
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