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Abstract

In Bangladesh, morbidity and mortality due to non-communicable diseases (NCDs) has increased
over the last few decades. Hypertension is an important risk factor for NCDs, specifically
cardiovascular disease. The objective of this study was to assess prevalence and risk factors for
hypertension and prehypertension among adults in Bangladesh. Data for this analysis were
collected during the national NCD Risk Factor Survey of Bangladesh conducted in 2010 from a
representative sample of men and women, aged 25 years or above. The survey adopted a
multistage, geographically clustered, probability-based sampling approach. WHO STEPS
questionnaire was used to collect data on demographics, behavioral risk factors, and physical
measurements. Overall, 20% of the study population were hypertensive at study measurement. The
prevalence of hypertension increased with age and body mass index(BMI). Twelve percent of the
population were previously diagnosed with hypertension. Among these individuals, nearly half
were not taking any medications to control their hypertension. Additionally, the prevalence of pre-
hypertension was 43%, with higher levels among males, older age groups, and those with higher
education, higher wealth index and high BMI. Predictors of hypertension, included older age, high
BMI and diabetes comorbidity. Based on this study, we estimate that 1 out of 5 Bangladeshi adults
have hypertension. The risk of hypertension increases with older age and high BMI. Additionally,
prevalence of pre-hypertension is high in Bangladesh in both rural and urban areas. Findings from
this study can be used to inform public health programming to control the spread of NCDs in
Bangladesh.
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Background

Globally, cardiovascular disease (CVD) results in 17 million deaths a year, nearly one third
of all deaths(1). Hypertension is the most widely prevalent, largely preventable risk factor
for death and disability worldwide due to CVDs(2, 3). Globally, 7.7 million annual
premature deaths and 6% of the global burden of disease is attributable to hypertension(4).
Pre-hypertension or 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(5). As such, the growing prevalence of hypertension is a major
public health concern. The global prevalence of hypertension is projected to increase from
26% in 2000 to 29.2% by 2025, which will be approximately 29% of the world’s
population(3). This increase in hypertension is specifically notable among South Asian
countries(6) and other low- and middle-income countries. The epidemic of hypertension and
related comorbidities such as diabetes and stroke, will account for the greatest burden of
death, disability, and health expenditures in the near future in these regions(7).
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The burden of hypertension has shifted to largely effect low-income and developing
countries, instead of developed countries such as the United States. In recent years, rapid
urbanization, increased life expectancy, unhealthy diet, and lifestyle changes have led to an
increase in the rate of CVD and its risk factors, including hypertension, in low- and middle-
income countries, including Bangladesh(8). This epidemiological transition in disease
profile has a significant impact in low resource settings with weak health systems, as the
number of people with hypertension who are diagnosed, untreated and uncontrolled are also
higher in low- and middle-income countries compared to high-income countries(1). This
shift in burden can be illustrated in Bangladesh where the first documented prevalence of
hypertension was 1.10% in 1976(9). Recent studies have found the prevalence of
hypertension to be as high as 26.4% among adults, with a disproportionate burden among
females compared to males(10). The prevalence of hypertension in Bangladesh has varied in
the literature depending on the sample size and population characteristics, however, all
findings consistently support the observation that prevalence of hypertension is on the rise
among Bangladeshi adults(11-14). Of particular value is to assess those at most risk of
developing hypertension, the pre-hypertensive population, as hypertension can be prevented
with timely administration of antihypertensive medications(15). Data of a nationally
representative sample are needed to provide accurate statistics on prevalence of hypertension
and pre-hypertension, and associated risk factors by various sociodemographic factors such
as sex and area of residence to inform future public health initiatives tailored to specific
target population.

The present study was conducted as a part of the nationwide survey to assess risk factors for
non-communicable diseases in Bangladesh. In this report we assessed the prevalence,
treatment patterns and control of hypertension. Additionally, we explored risk factors of
hypertension among our study sample of Bangladeshi adults. As a secondary aim, we
explored the prevalence of pre-hypertension in this population and associated risk factors.

This assessment was conducted as a part of the national survey on NCD risk factors
conducted by the Bangladesh Society of Medicine, under the guidance of the Directorate
General of Health Services, and with technical assistance from the WHO Country Office for
Bangladesh. It was a population-based, cross-sectional study carried out from November
2009 to April 2010 following the WHO STEPwise Surveillance (STEPS) approach. The
target population of this survey was male and females aged 25 years and above residing in
rural and urban areas of Bangladesh. Individuals who were institutionalized, including
people residing in hospitals, prisons, nursing homes, etc. were excluded from this study.
Written consent (or thumb impression) was obtained before participants were enrolled in the
study. International ethical guidelines for biomedical research involving human subjects
were followed throughout the study and approved by an independent Ethical Research
Committee (ERC) of Shaheed Suhrawardy Medical College.
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Sampling Methods

The study adopted a multistage, geographically clustered, probability-based sampling
approach to produce nationally representative data for Bangladesh. The sampling frame was
updated by the Bangladesh Bureau of Statistics in 2009. Data were collected from 200
mahalla (urban areas) and 200 mauza (rural areas) from 62 districts of Bangladesh, using
digital technology.

The ultimate sampling units were the household and one individual (equal number of men
and women) residing in the selected household. Sampling of eligible individuals was done
from a sample of households with one individual randomly selected per household. Each
selected household was randomly assigned as a men or women household. The power
analysis and sample size calculations were completed based on the standardized approach
devised by the World Health Organization (WHO) known as STEP-wise approach to
Surveillance of NCD risk factors (STEPS)(16). Using the prevalence of tobacco use of
43.3% within the population(17) and 3% margin of error, and assuming a design effect of 2,
the minimum sample size was 2,096 (rounded to 2,100). This was multiplied by 4 to get a
national estimate for four groups (men, women, urban areas of residence, rural areas of
residence). Therefore, a minimum of 8,400 respondents was needed. Considering a response
of 84%, the sample size was inflated to 10,000 (8,400 x 0.84). Then, to get 10,000
respondents, 25 households per PSU were targeted. A total of 9947 individuals from 10991
households were approached to participate in the survey. Overall, 9275 (4312 men and 4963
women) non-institutionalized adults aged =25 years agreed to participate, leading to a
response rate of 93.2%. Further details of the survey implementation and methodology have
been previously reported(18).

Survey Instrument

The national NCD risk factor survey was conducted using a standardized questionnaire and
physical examination. The questionnaire was developed using the WHO STEPwise
questionnaire(19), with minor adaptations and translated to Bengali from English. Data on
sociodemographic and behavioral risk factors were collected during STEP 1. The household
component of the questionnaire included a 20-item index to assess assets and wealth.
Information on hypertension was collected from all participants. Relevant information on
age, area of residence, education, current occupation, eating habits and tobacco use was also
collected. Physical measurements such as height, weight, waist circumference and blood
pressure was collected during STEP 2. Data on current high blood pressure were collected
through blood pressure measurements taken on study site. Participants were asked if they
had been previously diagnosed with high blood pressure based on self-report. Relevant
information was obtained from medical records or other authentic documents as necessary
and available from study population.

Blood pressure was measured by appropriately calibrated aneroid sphygmomanometer by a
trained field interviewer using appropriately sized arm cuffs. Blood pressure measurements
were consistently taken on the right arm at level of the heart and elbow-assisted. The initial
measurement was performed after five minutes of rest on the right arm. After two minutes,

the second measurement was taken. The Korotkoff phase I (beginning of the sound) and the

J Hum Hypertens. Author manuscript; available in PMC 2018 June 12.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Rahman et al.

Outcome

Covariates

Page 5

phase V of Korotkoff (disappearance of the sound) was recorded as systolic and diastolic
blood respectively. The mean of these two blood pressure readings was utilized as the final
blood pressure for each participation.

As per the WHO STEPwise core questions on hypertension, participants were asked about
their history of high blood pressure through the following questions: 1) “Have you ever had
your blood pressure measured by a doctor or other health worker?”; 2) “Have you ever been
told by a doctor or other health care professional that you have high blood pressure?”; and 3)
“Have you been told in the past 12 months?” Previous treatment and treatment patterns for
hypertension in our population were assessed utilizing the following questions: “Are you
currently receiving any of the following treatment/advice for high blood pressure prescribed
by a doctor or other health workers? a) Drugs/medication that you have taken in the past two
weeks, b) Advised to reduce salt intake, ¢) Advised or treated to lose weight, d) Advised or
treated to stop smoking, and e) Advised to start or do more exercise.”

Our primary outcomes of interest were overall prevalence of hypertension and of pre-
hypertension. We utilized the American Heart Association (AHA) guidelines for cut-off
points to define hypertension. An individual was considered to have hypertension if systolic
blood pressure (SBP) was =140 mmHg (millimeters of mercury) and/or, diastolic blood
pressure (DBP) =90 mmHg and/or taking any-hypertensive medication during survey based
on self-report. Prehypertension was defined as SBP =120 mmHg but < 140 mmHg and/or
DBP = 80 mmHg but <90 mmHg and not taking anti-hypertensive medication at the time of
the survey.

The following variables were used as risk factors: sex, age, education, occupation, wealth
index, body mass index (BMI), alcohol use, diabetes and tobacco use. Education was
categorized into five groups: no education, less than primary (completed grade 4 and below),
primary school (completed grade 5), secondary school (completed grade 10), and higher
secondary and above (completed grade 12 and above). Due to fewer frequencies, tertiary or
university level education was not categorized into a separate group. Occupation was
categorized into five groups for analysis. These groups included: professional employment
(government employee, non-government employee, business owner, farmer, agricultural
worker, and other self-employed), unemployed or retired, industrial worker or day laborer,
housemaker and other (beggar, rickshaw puller, cook, carpenter, tailor, security guard,
migrant workers and fishermen). The wealth index was constructed using principal
component analysis. Asset information collected covered information on household
ownership several items, including: electricity, flush toilet, land telephone, cell phone,
television, radio, refrigerator, car, moped/scooter/motorcycle, washing machine, bicycle,
sewing machine, almirah/wardrobe, table, bed or cot, chair or bench, watch or clock, as well
as the type of mainmaterial used for the roof, wall and floor of the main house (cement, tin
or bamboo/thatched/straw).Each asset was assigned a weight (factor score) generated
through principal components analysis, and the resulting asset scores were standardized in
relation to a normal distribution with a mean of zero and standard deviation of one. Each
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household was then assigned a score for each asset, and the scores were summed for each
household; individuals were ranked according to the total score of the household in which
they resided. The sample was then divided into quartiles from one (lowest) to four (highest).
A single asset index was developed for the whole sample; indices were not prepared for
urban and rural populations separately.

Utilizing height (in centimeters) and weight (in kilograms) measurements taken during study
data collection, we calculated BMI (height/weight?) and categorized these measurements to
the following groups: underweight (<18.50), normal (18.6-25), overweight (25.1-30) and
obese (>30). Inadequate fruit and/or vegetable intake was defined as less than 5 servings per
day based on self-report. One standard serving size was defined to the participants as 80
grams and described using pictorial show cards or measuring cups. Alcohol use was defined
as ever consumption of alcohol based on self-report. Diabetes was defined based on self-
report of taking diabetes medication at the time of the study. We categorized participants as
tobacco users if they either smoked cigarettes, cigars or pipes, or if they used smokeless
tobacco products such as zarda, sadapata, gul and/or snuff based on self-report.

Data Analysis

Sociodemographic variables were presented with median (interquartile range) for continuous
variables and with proportion for categorical variables. The overall, sex-specific, age-
specific by sex, and area-specific prevalence of hypertension were calculated. For bivariate
analyses, study participants were divided by sex and into five age groups (25-34, 35-44,
45-54, 55-64 and 65+ years). A chi-square test was performed to assess proportional
differences in hypertension and treatment patterns across select categorical variables.
Adjusted and unadjusted logistic regression analyses were performed to identify significant
predictors, or risk factors, of pre-hypertension and hypertension. Potential risk factors were
assessed using bivariate logistic regression analysis; an arbitrary p-value of <0.20 was used
as criteria to include the variable in the multivariable logistic regression model to control for
confounding effects. For multivariable logistic regression models, crude odds ratios (COR),
adjusted odds ratios (aOR), and 95% confidence intervals (CI) for each independent variable
were calculated, p<0.05was used as the level of significance. Multivariable logistic
regression models were generated separately for urban and rural participants to account for
possible effect measure modification. The outcome variable of the model to identify risk
factors for hypertension was coded as “1” if the participant was found to be hypertensive at
study measurement based on the definition described above and the rest were coded as “0.”
To identify predictors of pre-hypertension, we excluded those with existing hypertension at
study measurement from the binary dependent variable of pre-hypertension. Accordingly,
the outcome variable was coded as “1” if the participant was found to be pre-hypertensive at
study measurement and the rest were coded as “0.” All statistical procedures were
performed using Stata/SE 12.1 (StataCorp LP, Texas, USA) software package.
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Code Availability
Results

Background Characteristics

Table 1 provides a summary of sociodemographic statistics of the study population. Overall,
9275 adults were included in this study sample from both urban (n = 4629) and rural (n =
4646) region of the country (Table 1). Of these, 46.5% (n=4312) were male. The median age
and education level of participants was 40 (31,50) years and 3 (0,8) years, respectively.
Overall, the median BMI was 20.7 (18.4, 23.8). The proportion of overweight or obesity was
higher among females (21.6%) than males (13%). Fruit and vegetable consumption was very
low among the total population with only a median 1 (0, 1.5) and 2 (1,3) servings per day of
fruit and vegetables, respectively. Half of participants reported to use some form of tobacco
(smoke and/or smokeless tobacco) and 5.6% self-reported to ever use alcohol. The
prevalence of diabetes was 13.5% among our study population.

The average systolic and diastolic blood pressure was measured at 119.8 mmHg and 76.4
mmHg, respectively. Among both males and females, an increase in trend by age groups was
observed for systolic blood pressure. Similarly, an increase in trend of diastolic blood
pressure was observed in both sexes till age 55-64 years. A decrease was then observed,
specifically among females, among those aged 65 years and above (Figure 1).

Prevalence, Treatment Patterns, and Risk Factors for Hypertension

The prevalence of hypertension at study measurement was 20.1% with no significant
difference between males (20.3%) or females (19.9%) (Table 2). However, the prevalence of
hypertension increased by age group (p <0.001) with the highest prevalence of hypertension
to be among those aged 65 years and above among both males (40.5%) and females
(50.5%). The prevalence of hypertension was higher among those residing in urban areas
(22.2%) than those in rural areas (17.9%) (Table 3). Additionally, the prevalence of
hypertension was highest across all age-groups among those in the 4t (highest) wealth
quartile (Figure 2).

Among this study population, 6225 (67.1%) reported to previously have their blood pressure
taken by a health care worker (Table 2). This proportion was higher among females (77.2%)
than males (55.6%). Of these participants, 18.6% (n = 1156) were previously diagnosed with
high blood pressure or hypertension. Additionally, less than half (42.5%, n = 490) of those
previously diagnosed were diagnosed in the past twelve months. Among participants who
were previously diagnosed with hypertension or high blood pressure, 52.3% were currently
taking prescription medications to control their hypertension. This proportion was lower
among females (48.6%) than males (57.9%), however, increased with age (p<0.001) with
68% of participants aged 65 years and above taking hypertensive medications. Among this
older study population, 65.3% of men and 77.10% of women were diagnosed with
hypertension at study measurement despite their previous diagnosis (Figure 3).

Table 3 presents results of the multivariable logistic regression analysis to identify predictors
associated with diagnosis of hypertension at study measurement by area of residence,
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together with adjusted and crude odds ratios, and 95% confidence intervals after adjusting
for a number of important covariates. Among urban participants, those with older age,
wealth index in the 41 wealth quartile, increasing BMI and with diabetes were more likely
to have hypertension. The odds of hypertension were significantly highest among those aged
65 years and above (aOR 14.4, 95% CI: 10.0-20.5) compared to individuals aged 25-34
years of age. The odds of hypertension among those in the 41 wealth quartile was 40%
higher than individuals in the 15t wealth quartile (aOR: 1.4, 95% CI: 1.0-1.9). The odds of
having hypertension increased as BMI increased. For urban individuals with diabetes, the
odds of having hypertension were 61% (aOR 1.6, 95% CI: 1.3-1.9) higher than individuals
without diabetes.

Similar trends were identified for rural participants, specifically for increasing age and BMI.
The odds of having hypertension among those who self-reported as unemployed or retired
was 80% (aOR: 1.8, 95% CI: 1.3-2.6) higher when compared to those with professional
employment. Additionally, for rural individuals with diabetes the odds of having
hypertension were 50% (aOR: 1.5, 95% CI: 1.1-1.9) higher than those without diabetes.

Prevalence and Risk Factors for Pre-Hypertension

Table 4 presents the prevalence and risk factors for pre-hypertension by area of residence,
excluding those with existing hypertension at study measurement (n = 7368). Among urban
and rural residents, 44% and 41.5% were categorized as pre-hypertensive respectively.
Among both urban and rural participants, odds of pre-hypertension increased as age and
BMI increased. The odds of pre-hypertension increased by 20% (aOR: 1.2, 95% ClI: 1.0-1.5)
among those with diabetes from urban areas. Additionally, the odds of pre-hypertension
among urban day laborers and industrial workers was 26% lower when compared to those
professionally employed (aOR: 0.7, 95% CI: 0.6 -1.0). Urban participants in the 41 wealth
quartile had 50% higher odds of pre-hypertension compared to those in the 15t wealth
quartile. Among rural participants, the odds of pre-hypertension increased by 70% among
those who are unemployed or retired when compared to the professionally employed.
Additionally, the odds of pre-hypertension increased as wealth index increased among rural
participants.

Discussion

Utilizing data from this nationally representative sample, we found that one in five
Bangladeshi adults (aged 25 years and above) have hypertension and that the prevalence of
hypertension among this population increases both with increasing age and BMI. Diabetes
significantly increases the odds of developing hypertension by almost 70% and 50% among
urban and rural populations, respectively. Twelve percent of the population had previously
been diagnosed with hypertension or high blood pressure by a health care provider, however,
only half of these adults self-reported to take medication to control their symptoms.
Additionally, almost three-quarters of those who self-reported to have been previously
diagnosed with hypertension continued to have uncontrolled hypertension at the time of
study measurement. The majority of participants with uncontrolled hypertension were older
in age and female.
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Through this survey, we identified a higher prevalence of hypertension in urban than in rural
populations (20% vs 16%). This finding is similar to previously published findings, however,
prevalence of hypertension appears to be lower in our study sample: The 2011 Bangladesh
Demographic and Health Survey found that the overall prevalence of hypertension was
24.4%, with urban residents as high as 32.7% and rural residents 23.2%(14). However, this
higher prevalence in hypertension may be attributable to the older study population of 35
years and above compared to the current study. Other studies with similarly aged study
participants have found the prevalence of hypertension to range from 13 % to 23.7%(12, 13,
20). A meta-analysis of hypertension studies in Bangladesh conducted between 1994 and
2002 reported 13.5% as a pooled estimate of hypertension prevalence(21), which is lower
than our estimated prevalence. This lower prevalence of hypertension, however, may be
attributed to the time period these studies were sampled from and further indicates the rise in
prevalence of hypertension based on this population-based study.

In our sample, 12% of participants reported to have previously been diagnosed with
hypertension by a health care provider. Of particular concern, is that over half of participants
who knew of their diagnosis continued to have hypertension at study measurement. In fact,
those of age 65 years and above had the highest proportion of uncontrolled hypertension;
65% of males and 77% of females over the age of 65 years continued to have hypertension
at study measurement despite their previous diagnosis. Reasons for poor adherence to
hypertension medication have not been explored in this population. However, it has been
studied extensively in the West. Previous studies have shown that the two most important
factors contributing to poor adherence are the asymptomatic and chronic nature of the
disease. Other factors associated with adherence include, demographic factors such as age,
the patient’s understanding and perception of hypertension, the health care provider’s model
of delivering treatment, and the relationship between patients and health care
professionals(22, 23). These factors indicate that a patient’s experience with their primary
health care provider is key to ensuring successful treatment. However, Bangladesh has a
stark shortage in health care providers, particularly primary care(24). Community health
workers (CHW) have been utilized in the past to address this shortage and have been
successful in improving coverage in vaccination and oral rehydration therapy programs(25).
Community programs that have successfully targeted infectious diseases should be adapted
to address chronic diseases and provide the ongoing care needed to manage these lifelong
diseases. The rising burden of NCDs along with the shortage of primary health care
providers is a serious concern for Bangladesh’s health systems, particularly now as the
country is moving towards universal health coverage. Access and availability to essential
NCD prevention and treatment services remain fragmented(26). Novel approaches will be
necessary to ensure patients are kept within the health care system and these approaches will
have to be adapted to both urban and rural settings. Previous studies have shown that health
workers without formal medical education can be adequately trained to effectively screen for
and identify people at risk for cardiovascular diseases in Bangladesh(27). Efforts should be
made to develop and deploy CHWs into the field to effectively identify, screen and treat
adults with pre-hypertension to prevent chronic hypertension and ultimately, cardiovascular
diseases.
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To identify those at highest risk of developing hypertension, we evaluated the prevalence of
pre-hypertension and associated risk factors. This analysis provides the first assessment of
risk factors of pre-hypertension in urban areas of Bangladesh and adds to a previous
study(28) conducted in rural populations. We found the prevalence of pre-hypertension to be
44.5% among urban populations and 41.5% among rural populations, which is higher than
previously documented. In both urban and rural areas, males had a higher prevalence of pre-
hypertension than females, which is consistent with previous findings(28-30). Among both
the urban and rural population, male gender, older age, higher BMI, and higher secondary
and above educational status were found to be significant predictors of pre-hypertension.
Diabetes was found to be a significant risk factor of pre-hypertension among urban residents
only. Based on these findings, a preventive and predictive approach to the prevention of both
hypertension and pre-hypertension can be employed, including community-based strategies
and interventions directed at high-risk sub-groups identified through this multivariable
analysis.

This study has several strengths. The main strength of this survey is the large sample size,
coverage, representativeness of the national population, and the novel data it provides on
management of hypertension among the general adult population of Bangladesh. Data
collected through this survey were comprehensive and included diet, comorbidities, tobacco
use and various demographic variables. Blood pressure measurements and current
hypertension status were determined by trained and experienced health technicians using
WHO-recommended methods rather self-reporting. Standard and valid data collection tools
were utilized during blood pressure measurements, reducing the potential for measurement
error and bias. However, several limitations should also be considered when interpreting the
results of this analysis. The cross-sectional nature of this study design limits our ability to
establish a causal relationship between the observed associations and hypertension or
prehypertension. We were unable to measure factors such as family history of hypertension,
and obtain blood samples to measure factors such as HDL-cholesterol levels and
glycosylated immunoglobulin-G(31), which are important risk factors for hypertension and
pre-hypertension.

Based on a recent meta-analysis, the association between pre-hypertension and an increased
risk of coronary heart disease (CHD) has been established(32). Pre-hypertension is
recognized as an important public health problem and an opportunity for prevention of
chronic outcomes. A preventive approach should be taken with individuals identified to be
pre-hypertensive should be monitored more closely to monitor BP since a significant
proportion of them are likely to develop hypertension(33). Pre-hypertension as a causative
risk factor is still debated as those found to be pre-hypertensive should not be subject to any
specific treatment rather recommended to make lifestyle adjustments, such as reduce BMI,
be more active, and improve nutritional habits(34). Further research is needed to assess the
benefit of short-term pharmacologic interventions to reduce the risk of CVD among pre-
hypertensive patients, specifically among those of Asian descent(34).
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Conclusion

Funding

In conclusion, our results show a high prevalence of hypertension and pre-hypertension in
the population. Risk factors for both hypertension and pre-hypertension mainly included
older age, high BMI and having diabetes. Although age and gender are un-modifiable
factors, care should be taken amongst these populations to focus public health interventions
on modifiable behavioral factors such as weight, physical activity, and diet. A preventive and
predictive community-based approach directed at those identified to be pre-hypertensive,
those at highest risk of hypertension, should be employed to control the future burden of
NCDs in Bangladesh. The primary health care system of Bangladesh is limited due to a
shortage of health care personnel, including doctors, physicians, pharmacists, and other
primary care providers(35). To achieve the WHO’s Global NCD Monitoring Framework’s
target of 25% reduction in preventable deaths from CVDs by 2025(36), the health system of
Bangladesh will need to be developed and transformed to provide personalized medical care
with a focus on self-management to effectively manage risk factors and comorbidities.

The study was done with technical and financial assistance of WHO Country Office for Bangladesh.

List of Acronyms

CVvD Cardiovascular disease

BP Blood pressure

WHO World Health Organization

CDC Centers for Disease Control and Prevention
NCDs Non-communicable diseases

STEPS WHO STEPwise Surveillance
AHA American Heart Association
BMI Body mass index

BMRC Bangladesh Medical Research Council

OR Odds Ratio
aOR Adjusted Odds Ratio
Cl Confidence Interval
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Summary Table

What is known about the topic?

Few national-based studies to assess prevalence of hypertension and pre-hypertension among
Bangladesh adults have been conducted.

High body mass index, age, area of residence, and gender are known risk factors for hypertension
in Bangladesh.

Hypertension is largely untreated in Bangladesh.

What this study adds?

This study provides national population-based data on prevalence of hypertension and pre-
hypertension among Bangladeshi adults.

This study is the first to report national-based prevalence of pre-hypertension and identify risk
factors among adults aged 25 and above in Bangladesh.

This study provides further support that national efforts should be made to improve treatment
among hypertensive patients, and also provides novel insights into potential target groups for
preventive programs.
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and Age-Group among 9275 Bangladeshi Adults, 2010
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