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ABSTRACT
Objectives: To assess the effect of awareness and
advice to seek care on blood pressure (BP) control
among patients with hypertension in Bangladesh.
Design: Longitudinal study.
Setting: The study was carried out in icddr,b
surveillance sites at rural Matlab in Chandpur district
and semi-urban Kamalapur in Dhaka, Bangladesh.
Participants: Randomly selected men and
non-pregnant women aged 20 years or older without
any acute illness or history of any vascular events such
as stroke or acute myocardial infarction.
Main outcome measure: Hypertension was defined
as systolic BP (SBP) ≥140 and/or diastolic BP (DBP)
≥90 mm Hg or as self-reported hypertension under
medication. We advised patients to seek care from a
qualified provider and to adopt a healthy lifestyle. We
compared changes in BP from baseline to follow-up at
around 6 months.
Results: Overall, 17.1% (n=287) of participants had
hypertension at baseline with significantly higher
prevalence in the semi-urban than in the rural population
(23.6% vs 10.8%; p<0.001); half were unaware of their
condition. At follow-up, 83% (n=204) reported a visit to
any healthcare provider. In the semi-urban area, a higher
proportion of patients visited medically qualified
practitioners than in the rural area (76.7% vs 36.6%,
p<0.000). SBP (−3.3±20.7 mm Hg; p<0.01) and DBP
(−2.0±13.0 mm Hg; p<0.02) were lower at follow-up.
Those who visited medically qualified practitioners had
significant SBP (−3.9±22.4 mm Hg; p<0.03) and DBP
(−2.7±14.1 mm Hg; p<0.02) reduction. BP reduction did
not reach statistical significance among those visiting a
pharmacist or their village doctors. Overall, half of the
patients with hypertension achieved the BP control goal
(BP<140/90 mm Hg).
Conclusions: Awareness and simple health messages
increase provider visit, reduce blood pressure and
improve BP control in hypertensive Bangladeshis.
Longer-term follow-up is required to verify the
sustainability.

BACKGROUND
Hypertension is the most widely prevalent,
largely preventable risk factor for cardiovas-
cular diseases (CVD) accounting for half of

deaths due to ischaemic heart disease and
stroke.1 Globally, 7.6 million premature
deaths annually and 6% of the global
burden of disease are attributable to hyper-
tension.2 Elevated blood pressure (BP) lower
than the standard cut-off for hypertension
(SBP 140/DBP 90 mm Hg) is also associated
with increased risk of myocardial infarction,
stroke and CVD.3 4 Hypertension is a cause
and consequence of chronic kidney diseases
(CKD). A recent study showed prevalence of
CKD among 22% of undiagnosed hyperten-
sive and 17% of prehypertensive participants
in the USA.5 Therefore, uncontrolled hyper-
tension has huge implications for the disease
burden due to CVD and CKD.
A recent report suggests 18%, or 12

million, of adults aged 25 years or older in
Bangladesh suffer from hypertension with
higher prevalence in the urban rather than
in the rural population.6 Earlier reports also
showed that 12–15% of Bangladeshis aged
20 years or older had hypertension.7–9 Low
awareness is common in populations in low-
income settings including Bangladesh.10–12

Research has shown that greater awareness is
associated with higher adherence to antihy-
pertensive treatments and BP control.13 A
study in China14 showed only 30–45% of
people with hypertension were aware of their

Strengths and limitations of this study

▪ The results are based on a follow-up study in
low-income settings after overcoming some lim-
itations of cross-sectional studies.

▪ A realistic estimation of the effect of raising
awareness on hypertension control in low-
income settings is put forth.

▪ Blood pressure reduction as a result of regres-
sion to the mean is unlikely in this study as we
took multiple measurements following standar-
dised procedure for characterising the baseline
status as well as that at follow-up.
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condition and only 8% had achieved target BP goals.
However, data are scarce on care-seeking behaviour and
BP target achievement after raising awareness. Despite a
huge disease burden attributable to hypertension and
very high rate of unawareness, it is largely an unrecog-
nised and under-researched public health problem in
Bangladesh.
So far, all studies in Bangladesh reported prevalence

data on hypertension, either measured and/or self-
reported. Awareness, treatment and control data from
cross-sectional studies have inherent limitations, and fail
to provide information on care-seeking behaviour and
level of control after the gaining of awareness. In this
paper, we report prevalence, awareness and control of
hypertension at baseline and explore the effect of
raising awareness coupled with providing health mes-
sages urging visits to healthcare providers regarding BP
and BP goal achievement among individuals with hyper-
tension in urban and rural Bangladesh.

METHODS
Study design and population
This longitudinal study was carried out in rural Matlab
in Chandpur district and semi-urban Kamalapur in
Dhaka, Bangladesh. At both sites, International Centre
for Diarrhoeal Disease Research, Bangladesh (icddr,b)
has its Health and Demographic Surveillance System
(HDSS) in place.15–17 The study population consisted of
men and non-pregnant women aged 20 years or older
without acute illness or history of vascular events such as
stroke or acute myocardial infarction. We selected parti-
cipants at random from the HDSS databases.
We replaced randomly selected individuals who were
unavailable (17% in semi-urban Kamalapur and 15% in
rural Matlab) with age and sex-matched participants
from the same community who were eligible but not
included in the sample. Between February and August
2011, we conducted a baseline survey and identified
individuals with hypertension. Very few participants
declined to participate (3.9% in Kamalapur and none in
Matlab). We reported their BP status and provided
simple health messages to the hypertensive individuals
with emphasis on visiting a healthcare provider, possible
complications if left untreated and lifestyle factors. We
followed up these hypertensives and measured BP again
at 4–6 month after baseline and documented history of
provider visits, medication use and BP status. An
informed, voluntary written consent was obtained from
each participant before enrolment.

Sample size
We estimated sample size for each age group to measure
prevalence within 10% precision with 80% power. As the
prevalence of hypertension increases with age, we
assumed the lowest prevalence of 5% in the 20–24 years
age groups and the highest 20% or higher in the
65 years or older age groups during stratum specific

sample size estimation. The estimated total sample size
after considering possible refusal or non-participation
was 1600 participants (800 in each site).

Data collection
We collected data on socioeconomic, demographic and
lifestyle factors using a structured questionnaire. Trained
interviewers administered the questionnaire at partici-
pants’ homes. Interviewers also measured weight,
height, waist and hip circumferences following standard
procedure.18 We proscribed all participants from drink-
ing tea, coffee, or carbonated beverages, and from
eating and smoking, and asked them to avoid heavy
physical activity at least 30 min prior to BP measure-
ment. We allowed 10 min rest before measuring BP
three times at 5 min intervals on the left arm in a sitting
position with the arm supported at the level of the heart
using an Omron M10 digital BP machine. The first BP
measurement was discarded to avoid possible anxiety
effect, and the mean value of the second and third mea-
surements was considered for systolic and diastolic BP.
SBP ≥140 mm Hg or DBP ≥90 mm Hg or both were
defined as hypertension. Participants who were on anti-
hypertensive medications and could show or name the
antihypertensive medication or produce the prescrip-
tion, were considered aware and self-reported hyperten-
sives, irrespective of their BP status at the time of
measurement. Participants who had high BP according
to the aforementioned criteria and who were not under
any antihypertensive medication or lifestyle modification
advice from any provider, were considered unaware.

Health advice
We informed all patients with hypertension about their
BP status and provided them with simple health mes-
sages in the local language, Bengali. The health mes-
sages included information on risk factors for
hypertension, possible risk associated with uncontrolled
BP, lifestyle and diet related issues, particularly smoking,
physical activity and extra salt intake. We advised them
to visit a qualified healthcare provider. A written outline
was followed to deliver the health messages uniformly
and adequately. However, study workers were not
involved in providing any prescription or medication.
Adequate training including periodic refresher training
of the health workers and regular field visits by the
supervisors were ensured to minimise intraindividual
and interindividual inconsistency.

Follow-up
We followed up all available patients with hypertension
at around 4–6 months and collected data on treatment
seeking, provider visits and medication use. A study
nurse or trained Health Worker measured BP using the
same electronic BP monitor following the same proced-
ure as that at baseline. The nurse or health worker did
not have access to BP data collected earlier and were not
aware of the purpose of the study. We considered the BP
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goal as achieved when mean value of the second and
third measurements of SBP and DBP at follow-up were
<140 and <90 mm Hg, respectively.

Data analysis
Data were entered on a computer with built-in range
and consistency check using MS Access. Descriptive data
were presented as frequency and percentages for the cat-
egorical variables, and as mean and SD for the continu-
ous variables. χ2 Test was used to examine the
association between categorical variables. Paired t test
was used to compare, within individuals, change in BP
from baseline to follow-up. A p value <0.05 was consid-
ered statistically significant.

RESULTS
In total, 1678 participants were interviewed and BP mea-
sured in urban Dhaka (n=825) and rural Matlab
(n=853) (figure 1). Characteristics of the study partici-
pants are presented in table 1. On average, participants
were 43 years old and 44% were males. Urban partici-
pants were younger, more educated, had higher BMI,
more abdominal obesity, higher incomes and more non-
manual occupations than rural participants. However,
rural participants used more chewing tobacco and con-
sumed more extra salt.
In total, 287 (17.1%) respondents were finally diag-

nosed as hypertensive cases (controlled–4.6%; stage 1–
8.2% and stage 2–4.3%). Age standardised prevalence
of hypertension was 14.8% (based on Bangladesh stand-
ard population as reported by the Bangladesh Bureau
of Statistics 2008). The prevalence of hypertension was
significantly higher in urban than in rural participants
(23.6% vs 10.8%; p<0.001). More women than men
were hypertensive. At baseline, half (49%) the total

patients with hypertension were aware of their BP status
and half of those who were aware (27.2%) had their BP
under control (SBP <140 and DBP <90 mm Hg)
(figure 2).
At follow-up, we were able to reach 245 (85%)

hypertensive respondents (figure 1). Of the 42 lost to
follow-up, 16 had relocated, 7 refused to participate, 3
died and 16 could not be reached after repeated
attempts due to their daytime work schedules. Among
those available, 83.3% reported that they had visited a
healthcare provider at least once after enrolment in
the study (figure 3A). Over three quarters of the
patients with hypertension in Dhaka and a third in
Matlab visited professionally qualified doctors (76.7%
vs 36.6%, p<0.000), including MBBS/MDs or more
highly qualified practitioners. The rest visited drug
sellers, including pharmacists, village doctors or
owners of small drug outlets with or without diplomas
or certificates for medical practice. This difference in
choice of provider visit was significantly different
between urban and rural patients with hypertension.
Only about a half of those (52.7%) who had visited a
care provider could show their prescribed medication
during the follow-up visit. About 28% of the patients
did not receive any written prescription from their
care provider.
Overall, β-blockers were the highest prescribed antihy-

pertensive drugs either singly or in combination with
calcium channel blockers followed by calcium channel
blockers and angiotensin receptor blockers (figure 3B).
Higher use of β-blockers was noted among those seen by
rural drug sellers. Diuretics were prescribed for only
about 1% of total patients. About 3% of patients
received sedatives or tranquillisers although mostly in
addition to antihypertensive medications.
Overall, mean SBP (−3.3±20.7 mm Hg; p<0.01) and

DBP (−2.0±13.0 mm Hg; p<0.02) were significantly lower
at follow-up (figure 4A, B). Those who visited profession-
ally qualified providers had significantly lower SBP (−3.9
±22.4 mm Hg; p<0.03) and DBP (−2.7±14.1 mm Hg;
p<0.02) as compared to their baseline measure but
those who visited drug sellers had no significant reduc-
tion in BP (figure 4A, B).
Overall, 50% of the hypertensives achieved their BP

control goals at follow-up compared to 27% at baseline
(figure 2). About 30% of uncontrolled hypertensives at
baseline and 46% of newly diagnosed hypertensives
achieved their BP goals at follow-up. Only 26% of the
hypertensives who had their BP controlled at baseline
failed to maintain it at follow-up. On the other hand,
46% of stage 1 and 33% of stage 2 hypertensives
achieved their BP goals at follow-up (data not shown).
BP goal achievement tended to be higher among those
treated by professionally qualified practitioners than
those treated by drug sellers, but the difference did not
reach statistical significance. At follow-up, the proportion
of hypertensive individuals who achieved BP goals were
double as compared to those at baseline (figure 2).

Figure 1 Study enrolment and follow-up flow diagram. BP,

blood pressure.

Alam DS, et al. BMJ Open 2014;4:e004983. doi:10.1136/bmjopen-2014-004983 3

Open Access



DISCUSSION
Principal findings
This study reports the prevalence, population awareness
and subsequent control of hypertension in a general
population. We demonstrated that raising awareness and
providing simple health messages result in high provider
visits and reduction in BP in the Bangladeshi hyperten-
sive population. The modest reduction in BP that we
observed has great implications for the hypertension
prevalence at population level.19 To the best of our
knowledge, this is the first community-based longitu-
dinal study in Bangladesh that followed up recently diag-
nosed patients with hypertension in day-to-day care
settings in rural and urban communities.
We found about 88% of hypertensives who were

already aware at baseline and 78% of newly diagnosed

cases visited a healthcare provider at least once between
baseline and follow-up. More urban patients than rural
visited qualified healthcare professionals and BP reduc-
tion was significantly greater in that group. On the con-
trary, more rural patients (63.4%) from all economic
strata (figure 3A) visited drug sellers and the difference
in BP between baseline and follow-up was not signifi-
cant. It indicates the scope for training rural drug sellers
on simplified hypertension management guidelines for
effective utilisation of this important healthcare provider
group in hypertension control in Bangladesh.
Accessibility and cost may have played important roles
for high drug seller visits in rural areas among all socio-
economic strata and need further exploration. Extensive
use of β-blockers by both types of providers has been
identified and needs to be addressed urgently.

Table 1 Characteristics of the respondents

Total n=1678 Dhaka n=825 Matlab n=853 p Value

Age (years) 43.5±15.1 40.7±14.8 46.1±15.0 0.000

Male 736 (43.9) 352 (42.7) 384 (45.0) 0.332

Education in years 5.1±4.7 6.2±5.1 4.0±4.0 0.000

Educational category 0.000

Illiterate 582 (34.7) 245 (29.7) 337 (39.5)

Primary (1–5 years) 377 (22.5) 145 (17.6) 232 (27.2)

Secondary (6–10 years) 521 (31.0) 282 (34.2) 239 (28.0)

Higher education (>11 years) 198 (11.8) 153 (18.5) 45 (5.3)

Occupation 0.000

Manual 368 (21.9) 124 (15.0) 244 (28.6)

Non-manual* 1310 (78.1) 701 (85.0) 609 (71.4)

Income ‘000 Taka† 15.5±13.5 19.5±15.5 11.6±9.9 0.000

Income group 0.000

Low (≤10 000 Taka) 846 (50.4) 256 (31.0) 590 (69.2)

Middle (10 001–30 000 Taka) 710 (42.3) 478 (57.9) 232 (27.2)

High (≥30 001 Taka) 122 (7.3) 91 (11.0) 31 (3.6)

BMI in kg/m2 22.6 ±7.0 24.2±5.1 21.0±8.1 0.000

BMI category 0.000

Underweight (<18.5 kg/m2) 341 (20.3) 92 (11.2) 249 (29.2)

Overweight/obese (≥25 kg/m2) 424 (25.3) 328 (39.8) 96 (11.3)

Waist circumference in cm 77.4±11.7 81.0±12.2 73.9±10.1 0.000

Abdominal obesity‡ 466 (27.8) 317 (38.4) 149 (17.5) 0.000

Extra salt intake (at least once a day)§ 1345 (80.4) 564 (68.5) 781 (91.9) 0.000

Tobacco use

Smokers 500 (29.8) 234 (28.4) 266 (31.2) 0.207

Chewing tobacco 536 (31.9) 203 (24.6) 333 (39.0) 0.000

Systolic BP 113.1±18.7 117.3±18.9 109.1±17.6 0.000

Diastolic BP 71.6±15.7 72.5±19.4 70.7±10.8 0.021

Blood pressure category 0.000

Normal 1053 (62.8) 423 (51.3) 630 (73.9)

Prehypertension 338 (20.1) 207 (25.1) 131 (15.4)

Hypertension 287 (17.1) 195 (23.6) 92 (10.8)

Mean±SD.
Numbers in parenthesis are percentages.
*Non-manual category included sedentary workers, professionals (eg, doctors, teachers, etc), housewives, retired persons, those unable to
work and unemployed.
†Bangladesh currency Taka 80.00=US$1.00.
‡Abdominal obesity was defined as waist circumference ≥90 cm for males and ≥80 cm for females.
§Extra salt intake was referred to table salt consumption at least once a day other than salt used in cooking or food preparation.
BP, blood pressure; BMI, body mass index.
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Development and implementation of a simplified hyper-
tension management guideline and training of providers
may ameliorate the problem.

Comparison with other studies
Community-based data on BP levels in open populations
are scarce in Bangladesh. We found higher prevalence
of hypertension in urban than in rural populations.
Bangladesh’s Non-communicable Diseases (NCD) risk
factor survey also showed higher prevalence of hyperten-
sion in urban than in rural populations (20% vs 16%).6

The overall prevalence of hypertension in this study was
17.1% and the age adjusted prevalence was 14.5%,
which is fairly consistent with similar studies conducted

earlier.6 7 However, a recent systematic review of hyper-
tension studies in Bangladesh conducted between 1994
and 2002 reported 13.5% as a pooled estimate of hyper-
tension prevalence.20

Our study confirms other observations in similar set-
tings, which describe a high level of unawareness among
patients with hypertension in the community.21 22 At
baseline, we found less than half of the patients with
hypertension were aware of their BP status and half
again of those who were aware had their BP under
control. A similar pattern of poor detection and control
of hypertension has been reported previously as ‘the
rule of halves’, that is, half of the patients with hyperten-
sive are aware and only half of those aware are treated,

Figure 2 Distribution of awareness and control of blood pressure among patients with hypertension at baseline and at follow-up

by area of residence in Bangladesh. HTN, hypertension.

Figure 3 Pattern of health care provider visits and medication use in urban Dhaka and rural Matlab, Bangladesh. (A)

Distribution of provider visits by area and economic strata. (B) Pattern of medication use by area and provider type.

*Professionals included MBBS/MD or higher educated health care providers. Drug sellers included pharmacists, village doctors

or owners of small drug outlets with or without diplomas or certificates for medical practice. BB, β-blockers; CCB, calcium
channel blockers; ARB, angiotensin receptor blockers.
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and only half of the treated have their BP targets
achieved.23 This implies that without further awareness-
raising campaigns, about three quarters of all patients
with hypertension in Bangladesh will continue to live
with uncontrolled BP.
Our longitudinal observation indicates that better BP

control can be achieved through simple community-
based efforts to raise awareness. Similar effects from
raising awareness on BP control has been reported in dif-
ferent settings.21 24 These findings need a longer-term
follow-up to verify sustainability. We know that multiple
behavioural changes are possible and repeated interven-
tion can be more efficacious to sustain lifestyle modifica-
tions and improve BP control.25 26 Our findings from
onetime intervention indicates the scope of targeted edu-
cation with regular monitoring through community
health workers may result in healthier lifestyles and lower
BP in the developing country context. Strengthening
primary healthcare might be another option to address
hypertension in resource-poor settings.
Our present findings do not focus on smoking reduc-

tion, which is known to increase risk of acute vascular
events such as myocardial infarction and stroke in
patients with hypertension.27 Impact of high BP is likely
to be much higher in men in Bangladesh, as 50% of
them are smokers as opposed to less than 2% of women.
Our recent report showed that 25% of all deaths in
Bangladeshi men aged 25–69 years are attributable to
smoking.28 This warrants necessity for further intensifi-
cation of antismoking campaigns in combination with
awareness-raising to promote BP control.
We found improper antihypertensive medication pre-

scription by qualified providers as well as drug sellers.
β-Blockers were the single highest prescribed drugs, par-
ticularly by the drug sellers in rural areas, which may
have implications for long-term prognosis as treatment
of uncomplicated hypertension with β-blockers has been
reported to be associated with increased risk of stroke
without any extrabenefit for cardiovascular morbidity
and mortality.29 Major hypertension management guide-
lines also do not recommend β-blockers as initial

treatment for hypertension.30 High β-blocker prescrip-
tion by rural informal practitioners was also reported by
other investigators in Bangladesh.31

Strengths and limitations of the study
The major strength of our study is the population-based
follow-up of hypertension control in daily settings, over-
coming the limitations of concurrent evaluation of
hypertension control in cross-sectional studies, which
allowed for a realistic estimation of effect of a simple
campaign in low-income settings.
One of the limitations of our study is that we did not

have a control. As the study was conducted in two
densely populated areas, it was not possible to deny
some hypertensives advice or provide different informa-
tion. Since we did not influence care-seeking behaviour
or use of medication, the effect we observed was due to
high levels of awareness and seeking care by the patients
with hypertension in the community where 50% were
unaware about their condition. The second issue is
whether the BP reduction could happen anyway as a
result of regression to the mean, which we believe
unlikely in this study, as we took multiple measurements
following standardised procedure for characterising
baseline status as well as that at follow-up. Our trained
workers followed the same measurement protocol and
used the same equipment to ensure high-quality
measurements.
Also, we did not study the actual rationale in prescrib-

ing and qualifying characteristics of the involved provi-
ders. An earlier study in Bangladesh31 reported, in
detail, their findings on the qualifications and level of
knowledge among non-professional healthcare provi-
ders. They found that in Bangladesh, the majority of
village-level providers are certified by some authority
and have some level of understanding of BP measure-
ment and treatment, although the latter could be
improved. This certainly will not be the case in many
other rural and urban low-income settings. In this paper
we report the modest blood lowering effect due to
awareness and simple health messages at 6 months after

Figure 4 Change in systolic and diastolic blood pressure between baseline and follow-up by provider type. *Professionals

included MBBS/MD or higher educated health care providers. Drug sellers included pharmacists, village doctors or owners of

small drug outlets with or without any diplomas or certificates for medical practice. DBP, diastolic blood pressure; SBP, systolic

BP.
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baseline, but further longitudinal observation is needed
to assess the effect of repeated interventions on long-
term BP control, which will be reported in due course.
Our findings suggest that simple community-based

efforts to raise awareness, increase diagnosing and referral
advice as well as access to qualified practitioners may result
in better BP control in Bangladesh and similar low-income
settings. These findings also suggest the importance of
developing simplified hypertension management guide-
lines for Bangladesh and the need for appropriate training
of healthcare providers on the guidelines for management
of hypertension, which are lacking at present.

CONCLUSIONS
The implications of our findings are potentially huge in
two ways. First, the high level of unawareness is alarming.
With an estimated 12 million patients with hypertensive in
Bangladesh,6 these high levels of undiagnosed high BP
will have a big impact on the total burden of stroke and
ischaemic heart diseases, which are already the leading
causes of adult mortality and morbidity in the country.32 33

Second, our findings of awareness, treatment-seeking
behaviour and BP reduction in rural as well as urban set-
tings in Bangladesh give cause for optimism, but need
longer follow-up to verify sustainability. Drug sellers are sig-
nificant healthcare providers particularly in rural settings
in Bangladesh. Widening the scope to utilise them effect-
ively through appropriate training on simplified hyperten-
sion management guidelines should be explored.
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