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Abstract

Background: Hypertension is a silent killer and an overwhelming global public health challenge. This study
aimed to determine the prevalence and associated factors of hypertension among adults in Bangladesh.

Methods: A community-based cross-sectional study design was conducted among 400 adults who lived in Dhaka,
Mymensing, Sylhet and Khulna District. Data were collected using a structured questionnaire that is adapted
from the WHO Stepwise approach. Data was analyzed by SPSS version 25. Descriptive statistics and bivariate
logistic regression analysis were conducted and statistical significance was declared at a p-value <0.05.

Results: This study identified a high prevalence of hypertension in the study area and it was 39.75%. Among the
male the prevalence was 23.5% and the prevalence was 16.5% among female. In this study hypertension was
significantly associated with the age group 51-65 years (OR=1.02; Cl 0.557-1.862) , ever smoking (OR= 2.59;
Cl1 1.718-3.917) consume less fruits (OR=3.125; CI 0.839-11.632) and vegetable (OR=2.25; CI 1.364-3.725),
physically inactive (OR=1.48;Cl 0.973-2.252) overweight (OR=7.98; Cl 4.612-13.793) and had diabetes
mellitus (OR=2.38; CI 1.213-4.659).

Conclusion: The prevalence of hypertension was considerably higher in this study area. Hence, the health care
system needs to establish strategies to improve the diagnostic and screening services. Community-level
intervention and regular assessment, screening, and diagnosis of behavioral, socio-demographic, and
physiological risk factors, screening, should be institutionalized to address the occult burden of hypertension.
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1. Introduction

Hypertension is an important concern in public health (Erem, Hacihasanoglu, Kocak, Deger & Topbas, 2009;
Abebe, Berhane, Worku & Getachew, 2015; Mishra & Kumar, 2011; Ahmed et al., 2014). It is associated with
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life-threatening complications such as cerebrovascular accidents, coronary artery disease, congestive heart
failure, peripheral arterial diseases and renal failure (Collaboration, 2003; Giles, Materson, Cohn & Kaostis,
2009). In 2015 it was reported that approximately 1.13 billion adults had hypertension around the world (Zhou et
al., 2017) and it contributed nearly 211.8 million disability adjusted life years (DALYS) (Gakidou et al., 2016).
Globally, almost one billion adults had hypertension in 2000 and this is predicted to increase to 1.56 billion by
2025. The prevalence of hypertension is rapidly rising in developing countries and is a major leading cause of
disability and death (Chockalingam, Campbell & Fodor, 2006; Kiber, Wube, Temesgen, Woyraw & Belay, 2019).
Limited data regarding the trends of prevalence of hypertension stated that it has increased in developing
countries in recent years while it persisted stable or declined in developed countries (Kearney, Whelton,
Reynolds, Whelton & He, 2004). Currently 23 countries are responsible for about 80.0% of the total burden of
chronic diseases mortality in developing countries. Among these countries, Bangladesh has the ninth highest rate
of age-standardized rates of deaths due to chronic illnesses, mostly due to diabetes and cardiovascular diseases
(Ahmed et al., 2014; Abegunde, Mathers, Adam, Ortegon & Strong, 2007). Bangladesh is in the middle of an
epidemiologic transition. This country is beginning to witness a shift in the major causes of death from
nutritional deficiencies and infectious diseases to those due to chronic diseases (Ahmed et al., 2014). Factors
attributed to the increased prevalence of hypertension are the growth of the population, aging of the population,
and behavioral risk factors, such as poor diet, smoking, physical activity, harmful use of alcohol, and overweight
or obesity (Organization WH, others, 2013; Islam, Zaman, Haq, Ahmed & Al-Quadir, 2018). However, there is
limited study in Bangladesh, a country where the highest mortality rate is occurred due to chronic illness. Hence
we conducted a study to determine the prevalence, and identify factors associated with hypertension among
adults in selected areas of Bangladesh.

2. Methods
2.1 Study Settings and Participants

This study was conducted among 400 adults who lived in Dhaka, Mymensing, Sylhet and Khulna District for
more than six months before the survey. Multistage sampling technique was used; for selecting the primary
sampling units, four districts were randomly selected from the total of 8 districts. Sample size was equally
distributed to each of the selected districts. Finally, systematic random sampling technique was employed to
select households for data collection. From the selected households, eligible adults were identified, and if there
were more than one adult were found in a household, and then one was randomly selected.

2.2 Data Collection and Measurement

The WHO STEPS instrument was used to collect the data which contains three components of risk factor
measurement which are demographic and behavioral measurement, physical measurement, and biochemical
measurements (STEPS WHO, 2002). The tool was then translated to Bengali. To balance gender composition for
the interview, data were collected on weekends and on working days in the afternoon during which time eligible
adults were expected to be at home. Before the actual data collection was started, a pre-test was conducted to
check for the validity of the instruments and then necessary modifications were made.

Standard procedures and the calibrated instruments were used to conduct anthropometric measurement. Weight
and height was measured using digital scale and stadiometer respectively. For measuring blood pressure (BP)
digital BP apparatus was used. BP was recorded three times, three to five minutes apart from the left arm while
the person was sitting and the arm was resting on a flat surface and The average of the last two measures was
used to identify elevated BP. Digital glucometers were used for biochemical testing to measure capillary blood
sugar after subject was asked about the time lapse from the last meal.

2.3 Operational Definition

Digital glucometers were used for biochemical testing according to WHO and International Diabetic Association
(IDA) define diabetes as fasting blood suger>26 mg/dl or random blood sugar>200 mg/dl; hypertension:
persistently elevated blood pressure, SBP>140 mmHg or DBP >90 mmHg, or reported uses of antihypertensive
medication (Angaw, Dadi & Alene, 2015; Awoke, Awoke, Alemu, Megabiaw, 2012; Demisse et al., 2017). In this
study, ever smoking was defined as smoking cigarette at least one in lifetime. Current alcohol consumption was
defined as intake of alcohol during the last 30 days. Body mass index was used to classify nutritional status of
study population. Asian criteria-based BMI was used as follows: underweight: BM1<18.5 kg/m2, normal-weight:
18.5-22.9 kg/m2, overweight: 23.0-27.5kg/m2, and obese: >27.5 kg/m2 (Who, 2004). Physical activity was
measured as total global physical activity: inactive: <600 MET-minute and active: >600 MET-minute (Roba,
Beyene, Mengesha & Ayele, 2019).
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2.4 Statistical Analysis

The data were checked and entered in to SPSS 23.0 statistical software. To identify association between
hypertension and its associated factors a regression model was used. Statistical tests were considered significant
at P-value<0.05.

3. Results

A total 400 respondents participated in the study. The mean age of participants was 43.43419.82 years. Majority
(58.75%) of the study participants were male. Approximately Two thirds of the respondents (68.5%) were. 35%
of the study participants were farmer whereas 22% were housewife (Table 1).

Table 1. Sociodemographic characteristics of adults in selected areas of Bangladesh

Characteristics  Frequency Percent

Sex

Male 235 58.75
Female 165 41.25
Age

18-35 115 28.75
36-50 126 315
51-65 74 18.5
66-93 85 21.25
Education

HSC and above 101 135
SSC 119 29.75
Primary 154 38.5
No education 73 18.25
Marital status

Married 274 68.5
Single 86 215
Divorced 23 5.75
Widowed 17 4.25
Districts

Dhaka 100 25
Mymensing 100 25
Sylhet 100 25
Khulna 100 25
Occupation

Housewife 88 22
Farmer 140 35
Private Job 72 18
Unemployed 100 25

3.1 Prevalence of Hypertension

The mean Systolic blood pressure (SBP) was 126.48+18.11 mmHg in men and 122.07+14.61 mmHg in women.
However, there was no statistically significant difference in systolic blood pressure between male and female
participants (t=1.03 and P<0.3275) (Figure 1). The mean Diastolic blood pressure (DBP) was 82.34413.42
mmHg in men and 76.0+11.24 mmHg in women with statistically significant difference (t=2.58 and P<0.0001)
(Figure 2). Both SBP and DBP were significantly increased with age (SBP, F=12.10, P<0.001; DBP, F=7.67,
P<0.001) (Figures 1 and 2). Using the 2017 ACC/AHA guidelines, the prevalence of hypertension was 39.75%
(Table-3). Majority (61.5%) of adults were not aware of their elevated blood pressure status.
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Figure 1. Distribution of mean SBP by age and sex
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Figure 2. Distribution of mean DBP by age and sex

Table 3. Distribution of Hypertensive patients

Blood Pressure %(SBP) n(SBP) %(DBP) n(DBP)
Normal BP 52.5 210 52.5 210
Elevated BP 7.75 31 7.75 31
Stage-1 Hypertension 15 60 6.5 26
Stage-2 Hypertension 24.75 99 33.25 133
Total 100 400 100 400

3.2 Factors Associated with Hypertension
A logistic regression models were used to identify the factors associated with hypertension.
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Table 4. Factors affecting hypertension

Variables Hypertension Hypertension OR(ODD Ratio) Cl (95%)
Yes (N&%)  No (N&%)

Sex
Male 93 3957 142 6043 1
Female 66 40 99 60 1.02 (0.677-1.528)
Age
18-35 43 3739 72 6261 1
36-50 56 4444 70 5556 1.34(0.799-2.244)
51-65 28 3784 46 6216 1.02(0.557-1.862) *
66-93 32 3765 53 6235 1.01(0.530-1.917)
Residence
Dhaka 37 37 63 63 1
Mymensing 36 36 64 64 0.957(0.538-1.703)
Sylhet 45 45 55 55 1.39(0.791-2.452)
Khulna 41 41 59 59 1.18(0.669-2.089)
Occupation
Housewife 38 4318 50 56.82 1.093(0.612-1.953)
Farmer 53 3786 87 62.14 0.787(0.518-1.481)
Private Job 27 37.5 45 62.5 0.86(0.463-1.607)
Unemployed 41 41 59 59 1
Ever smoking cigarette
Yes 91 526 82 474 2.59 (1.718-3.917) **
No 68 2995 159 70.04 1
Current alcohol consumption
Yes 2 20 8 80 0.37(0.077-1.770)
No 157 4026 233 59.74 1
Fruits consumption per week
Two or fewer 131 40.18 195 59.82 4.03(1.163-13.959)
Three to four 25 3425 48 65.75 3.125(0.839-11.632) *
Five or more 3 1429 18 8571 1
Vegetables consumption per week
Two or fewer 27 57.45 20 42.55 2.76(1.468-5.190)
Three to four 43 5244 39 4756 2.25(1.364-3.725) **
Five or more 89 3284 182 6716 1
Physical activity status
Active 9% 365 167 635 1
Inactive 63 4599 74 5401 1.48(0.973-2.252) **
Nutritional Status
Underweight 11 2392 35 76.08 0.87(0.417-1.822)
Normal Weight 62 26.5 172 735 1
Overweight 69 7419 24 2581 7.98(4.612-13.793) **
Obese 17 6296 10 37.04 4.72(2.049-10.851)
Diabetes Mellitus
Yes 23 5897 16 4102 2.38(1.213-4.659)*
No 136 37.67 225 6233 1

*p value<0.05, **p value<0.01

After applying logistic regression analysis, a significant association between hypertension and respondent’s age,
smoking status, fruits consumption, vegetables consumption, physical activity, overweight and presence of
diabetes were found. Respondent whose age between 51-65 years had 1.02 higher chance of hypertension than
those age were between 18-35 years. Respondents who had smoking habit had 2.59 higher odds of having
hypertension. Those who consume fruits three to four days per week had 3.125 higher chance of hypertension
and those who consume vegetable three to four days per week had 2.25 higher chance of hypertension.
Respondents who were physically inactive had 1.48 times higher chance of hypertension. Those who were
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overweight and had diabetes mellitus ad 7.98 and 2.38 times higher chance of having hypertension.
4. Discussion

Just like other developing countries, Bangladesh is going through a rapid demographic and epidemiological
transition. Nutrition is the key ingredient in all such transitions, and plays a predominant role.This
cross-sectional community based study identified a high prevalence of

hypertension in the study area was 39.75%. The prevalence of hypertension considerably higher than what has
been reported in previous study conducted in Bangladesh (Ahmed et al., 2014). In India The prevalence of
hypertension was found to be 23.24% (Patil, Sahoo, Dhoble, Kherde & Inamdar, 2017) and in Nepal the
prevalence was 32.5% (Dhungana, Pandey, Bista, Joshi & Devkota, 2016).

Among the male the prevalence was 23.5% and the prevalence was 16.5% among female.Similarly, several
studies came out with the higher prevalence of hypertension in men than (Dhungana, Pandey, Bista, Joshi &
Devkota, 2016; Singh, Sinha, Mani, Singh & Pal, 2011; Gao et al., 2013; Dzudie et al., 2012). One of the
possible explanations for this is woman consume less tobacco and they are more interested in health care
services utilization and report their poor health when it is necessary and therefore they are more likely to have
better health (Singh, Shankar & Singh, 2017). But this findings are contradictory to other findings where they
found that women had more chance of developing hypertension compared to men (Kiber et al., 2019; Demisse et
al., 2017; Helelo, Gelaw & Adane, 2014).

In this study it was found that as the age was advancing so did the prevalence of hypertension. Similar findings
were reported by other studies. Those studies found that advancing age waspositively related to hypertension
(Erem et al., 2019; Gao et al., 2013; Tabrizi, Sadeghi-Bazargani, Farahbakhsh, Nikniaz & Nikniaz, 2016; Costa
et al., 2007).

In this study it was found that hypertension was moreprevalent in tobacco users (OR: 2.59) as compared to
nonusers. This findings was consistence with other study findings (Dhungana et al., 2016; Reddy & Prabhu,
2005; Singh et al., 2011). But there are several other studies with contradictory findings (Erem et al., 2019;
Costa et al., 2007; Peltzer & Phaswana-Mafuya, 2013). Smoking cigarettes is known to impair the action of
insulin, and may result in insulin resistance and it may also cause high BP by increasing sympathetic activity
(Kong et al., 2001).

In this study overweight and physical inactivity were found to be independent risk factors for developing
hypertension. This finding was in line with previous reports from Uganda, India, Ethiopia and Nepal (Kiber et al.,
2019; Awoke et al., 2012; Patil et al., 2017; Dhungana et al., 2016). Urbanization are associated with changes in
dietary habits and sedentary lifestyle which lead to obesity and those are associated as contributing factors in the
development of high blood pressure. Reducing overweight and obesity through proper nutrition and increased
regular physical activity is the best way to prevent hypertension (Goodpaster et al., 2010).

Respondents who had diabetes were about 2.38 times more likely to have hypertension. This could be because of
the fact that both diseases share common risk factors and/or because of both (diabetes and hypertension) diseases
can be mutually exclusive (Awoke et al., 2012). This finding is in agreement with several other studies (Awoke
et al., 2012; Shishani, Dajani & Khader, 2013; Rodrigues & Ferreti, 2010).

In this study it was found that those who consume less fruits and vegetables had higher chance of developing
hypertension and the odds are 3.12 and 2.25 respectively. This study findings further strengthens the previous
findings (Borgi, Muraki, Satija, Willett, Rimm & Forman, 2016; Li, Li, Wang & Zhang, 2016). That is because
fruits and vegetable are high in vitamin C, folic acid, potassium, magnesium and carotenoid which have
suggested to lower BP through improving endothelial function. fruits and vegetable also contain high amount of
dietary fiber that have impact on diet structure by reducing fat intake which has been shown to be significantly
associated with increased risk of hypertension (Shouying et al., 2007).

5. Conclusion and Recommendation

From the results of this study, it can be said that the prevalence hypertension is high in Bangladesh. We found
that men are at more risk of developing hypertension than female. We need programs to improve surveillance
systems and implement community-based screening programs to detect hypertension as early as possible.
Interventions like improving health literacy to increase the awareness, weight management, increased physical
activity, reduction in tobacco consumption, increased fruits and vegetables consumption are the need of the hour
and are therefore recommended.
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