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Introduction
Hypertension is considered one of the major public health 
issues because of its high prevalence all over the world1–4. 
Approximately 7.5 million deaths or 12.8% of the total of all 
annual deaths worldwide occur due to increased blood 
pressure. Hypertension is a major risk factor for chronic 
diseases of cardio vascular system, stroke etc. Other than 
that, elevated blood pressure causes complications like renal 
impairment, retinal hemorrhage, and visual impairment, 
peripheral vascular disease5.

Hypertension is defined as abnormally high arterial blood 
pressure. According to the Joint National Committee 7 
(JNC7), normal blood pressure is a systolic BP ≤120mmHg 
and diastolic BP ≤ 80 mmHg. Hypertension is defined as 
systolic BP level of ≥140 mmHg and/or diastolic BP level ≥ 

90 mmHg. The grey area that falls between 120–139 mmHg 
systolic BP and 80–89 mmHg diastolic BP is defined as 
“prehypertension”6,7. An upward prevalence of hypertension 
among the developing countries such as ours have been 
observed. Multiple studies have been conducted8 to deter-
mine the reason behind this upward trend of hypertension 
prevalence. Various hypotheses have concluded that change 
in lifestyle, stress and dietary pattern, high BMI are some of 
the major risk factors of hypertension9,10. According to 
World Health Organization, adult's BMI classification: 
<18kg/m2 (Underweight), 18-24.9 kg/m2(Normal weight), 
25-29.9kg/m2 (Overweight), ≥30kg/m2 (Obese)11.

Developing country like ours has to tackle the double 
burden of hypertension and other cardiovascular diseases 
along with communicable diseases and malnutrition placing 
an excessive financial burden on health systems, population 
and government12.
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Abstract 
Background: Hypertension is one of the most important risk factors of cardiovascular diseases, which has become a major 
health problem in Bangladesh. The prevalence of hypertension in various communities is increasing rapidly, although there 
are several studies regarding prevalence of hypertension, studies its association with other risk factors in rural population of 
Bangladesh is lacking. The objective of this study was to clarify the relationship of blood pressure and Body Mass Index 
(BMI) in a rural population of Bangladesh.
Methods: A cross sectional study conducted between the period of January and December 2011 in a selected rural population 
of Bangladesh. Total 5417 (male: 2187, female: 3230) respondents aged 20 years or more were included in this study. Adults 
living in the selected area were invited to a hypertension clinic take part in the study. Standardized protocol used for measure-
ment of height, weight and blood pressure (BP) of the participants. Hypertension was defined as BP ≥ 140/90 mmHg or on 
antihypertensive drug. Mean BP and prevalence of hypertension among quartiles of BMI were compared with appropriate 
statistical tests.
Results: Mean±SD of overall BMI is 23.40±4.32kg/m2. Mean BMI in male is 22.85±3.93 kg/m2 and in female is 23.77±4.53 
kg/m2. Mean±SD of systolic blood pressure (SBP) and diastolic blood pressure (DBP) were 115.57±16.09 and 74.98±11.33 
mmHg respectively. Mean±SD of SBP in male and female population was 115.69±13.45 and 115.49±17.66 mmHg respec-
tively. Mean±SD of DBP in male and female population was 74.94±10.74 and 75.00±11.72 mmHg respectively. Overall 
prevalence of hypertension is 21% (95% CI, p<0.05). Prevalence of hypertension in 1st, 2nd, 3rd and 4th categories of BMI 
(according to WHO) are 10.9%, 17.2%, 29.5% and 38.9% respectively. Prevalence of hypertension in 1st, 2nd, 3rd and 4th 
quartiles are 10%, 16.2%, 25.1% and 32.9% respectively.
Conclusion: The prevalence of hypertension increased significantly with higher quartiles of BMI. Prevalence of                       
hypertension is related with BMI: higher the BMI, higher the blood pressure, even in this rural Bangladesh. 

                                  (JNHFB 2019; 8 : 20-23)
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This study intends to garner information on prevalence of 
hypertension and its relation with BMI in a rural population 
of Bangladesh. In addition, it will also look into the overall 
prevalence, awareness and control measure status of          
hypertension among the study subjects.

Material and Method
Study area, Design and Sample Size: 
Total 5417 (male: 2187, female: 3230) respondents aged 20 
years or more were included in this cross-sectional study. 
The study was conducted in Chapainawabgonj Sadar under 
Chapainawabgonj district in 2011. The selected area is 
located at 24.6000°N 88.2667°E. As of the 1991                
Bangladesh census, Chapainawabganj Sadar has a             
population of 389524 (Males 50.39% and females 49.61%)13.

Data Collection: 
Individuals live in household of 19 mouzas of the selected 
area were invited to attend nearby health care centers. Prior 
to study eligible participants were informed about the objec-
tives of the study and informed consent was taken from 
every individual. Pregnant women were excluded from the 
study. The information about participant’s personal history, 
dietary habit, smoking habit, family history, diabetes, 
asthma, medication history and any other medical condition 
were obtained by face to face interview with a predesigned 
questionnaire. Height in cm, weight in kg and waist and hip 
girth were measured in standardized way. Diagnosis of 
hypertension was made by the measurement of blood 
pressure (BP) with help of sphygmomanometer according to 
JNC7 criteria. Hypertension was defined as BP ≥ 140/90 
mmHg or on antihypertensive drug. 

Statistical Analysis: 
All data were recorded in a spread sheet and analyzed by 
relevant statistical procedures using SPSS. The prevalence 
of hypertension was determined by simple percentage. Age 
group specific mean of BP and BMI were calculated. Mean 
BP and prevalence of hypertension among four categories of 
BMI according to WHO were calculated and compared. 
Mean BP and prevalence of hypertension among quartiles of 
BMI were calculated and compared. All the statistical tests 
were considered significant at the level of 95% CI (p<0.05).

Results 
The highest number of male and female being in the age 
group of 20 to 41 years and lowest in the age group of 86 to 
107 years. The mean age of the study population is 
39.09±14.56 years (men: 41.13 ± 14.37 years and women: 
37.70± 14.51 years). When the study population was divid-
ed into four BMI category according to WHO criteria, 
highest number of subjects were seen in category 2 (3170) 
and lowest was in category 4 (380). The mean BMI of the 
population is 23.40±4.32 kg/m2 (Male: 22.85±3.93kg/m2, 
Female: 23.77±4.53kg/m2). Frequency and prevalence of 
hypertensive subjects was 1138 (male: 370, female: 768) 
and 21%. (male: 6.83%, female: 14.17%). Mean±SD of 

systolic blood pressure of study population is 115.57±16.09 
mmHg and diastolic pressure is 74.98±11.33 mmHg (Table 
1). The mean systolic blood pressure among male and 
female are 115.69 (±13.45) mmHg and 115.49 (±17.66) 
mmHg respectively. The mean diastolic pressure among 
male and female are 74.94 (±10.74) mmHg and 75.00 
(±11.72) mmHg respectively (Figure 1).

Mean age (±SD) in category 1, 2, 3 and 4 were 39.76±18.46 
years, 38.48±14.59 years, 40.16±12.95 years and 
39.47±14.56years respectively. The mean SBP in category 
1,2,3,4 were 109.53±18.30 mmHg, 114.42±15.27 mmHg, 
119.22±15.98mmHg, 121.76±14.95 mmHg and DBP were 
69.96±11.28 mmHg, 73.95±11.03 mmHg, 
78.03±10.92mmHg, 80.68±10.45mmHg respectively 
(Table 2). The prevalence of hypertensive subjects was 
10.9%, 17.2%, 29.5%., 38.9% in all four categories respec-
tively (Figure 2).

Age group of 20-41 years was the highest number of respon-
dents in all four quartiles. The mean ages (±SD) in all four 
quartiles were 38.52 years, 38.05 years, 39.70 years, and 
40.08 years. The mean±SD of SBP in 1st, 2nd, 3rd, and 4th 
quartiles were 110.66±16.16, 114.17±15.07, 117.21±16.19, 
and 120.27±15.33 mmHg respectively. The mean±SD of 
DBP in 1st, 2nd, 3rd, and 4th quartiles were 70.82±10.98, 
73.96±10.96, 76.15±11.08 and 79.02±10.70 mmHg respec-
tively (Table 3). Prevalence of hypertensive subjects in 1st, 
2nd, 3rd and 4th quartiles were 10%, 16.2%, 25.1%, and 
32.9% respectively (Figure 3).

Table 1:  Distribution of age, WHO BMI category and 
hypertension prevalence by gender

Fig 1: Mean Systolic and Diastolic blood pressure (mmHg) 
in Male and Female population

Table 2: Age group distribution and hypertension preva-
lence in WHO categories of BMI

Fig 2: Prevalence of hypertensive and normotensive subjects 
according to BMI category (WHO) in study population

Table 3: Age group distribution and hypertension prevalence 
in four BMI quartiles

Fig 3: Prevalence of Hypertension in four BMI quartile of 
study population

Discussion
Present cross-sectional study conducted to see the associa-
tion between body mass index and hypertension in a rural 
population. 

In the presents study the highest number of subjects was 
found in 20 to 41 years age group followed by in 42 to 63 
years age group. So the larger part of the population 
contains people who are in their young adulthood, middle 
adulthood. Most of the study subjects fall into category 2 of 
WHO BMI category which indicates normal weight. The 
next highest number of study subjects fall into category 3 
which indicates overweight. The mean systolic and diastolic 
blood pressure for male and female were below 140 mmHg 
and 90 mmHg respectively.

When distributing subjects of various age groups in four 
WHO BMI categories it is revealed that for every age group, 
the highest number of subjects fell into the category 2 which 
indicates normal weight. But the immediate highest subject 
distribution was in category 3 which indicates overweight. 
Most of the overweight and obese subjects fell into the age 
group of 20 to 41 years. The mean SBP and DBP and preva-
lence of hypertension increased gradually from category 1 
to category 4 (HTN prevalence: 10.9%, 17.2%, 29.5%, and 
38.9% for 4 categories respectively). Results show as the 
BMI of the increases, so does the prevalence of hyperten-
sion among these rural population.

The study population was divided into 4 quartile, it was 
observed that the mean SBP and DBP steadily increased 
from 1st quartile of BMI to 4th. The prevalence of hyperten-
sion also steadily increased from 1st quartile to 4th (10%, 
16.2%, 25.1%, 32.9% respectively).

The association of hypertension with BMI has been reported 
in previous studies worldwide. A study in rural population 
of China revealed that the prevalence of elevated blood 
pressure (prehypertension and hypertension) and mean 
levels of systolic and diastolic blood pressure increased as 
BMI increased. The prevalence of Hypertension were 
43.5% and 61.6% for WHO BMI category 3 and 4 respec-
tively in male and were 42.8% and 62.4% for WHO BMI 
category 3 and 4 respectively in female14.

A cross sectional study in rural Nigeria showed a significant 
positive correlation between BMI and SBP or DBP was 
observed in this population though the correlation coeffi-
cient was weak (0.3)15.

Positive association between BMI and BP has been widely 
reported in studies across Asia, Latin America. One study 
that included five Latin American populations (urban) and 
seven Asian populations (four urban, three rural) showed 
significant positive relationships of similar magnitude 
between BMI and Hypertension, despite differences in 
mean BMI levels between the populations studied16,17.

Conclusion
Present study showed the prevalence of hypertension 
increased significantly with higher quartiles of BMI. Both 
men are women of advanced age are now at risk of gaining 
higher BMI. As the gradual urbanization has caused change 
in our lifestyle, more people are now gradually entering the 
overweight and obese state. More studies should be under-
taken to evaluate the various risk factors and prevalence of 
hypertension and blood pressure in rural Bangladesh. 
Necessary steps of intervention should be undertaken to 
counter this rising burden in order to keep non communica-
ble diseases under control in Bangladesh.
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Variable  Male  
(n=2187) 

Female  
 (n=3230) 

Total 
(N=5417) 

Age group  

20 to 41 1169 2139 3308 

42 to 63 864 883 1747 

64 to 85 146 196 342 

86 to 107 08 12 20 

Age (Mean ±SD) 41.13 ± 14.37 37.70 ± 14.51 39.09±14.56 

BMI (WHO Category)

1 229 (40.11%) 342 (59.89%) 571 

2 1402 (44.23%) 1768 (55.77%) 3170 

3 461(35.57%) 835 (64.43%) 1296 

4 95 (25%) 285 (75%) 380 

BMI (Mean ±SD) kg/m2 22.85±3.93 23.77±4.53 23.40±4.32 

Blood Pressure (mm of Hg) (Mean ±SD)  

● Systolic  115.69±13.45 115.49±17.66 115.57±16.09 

● Diastolic  74.94±10.74 75.00±11.72 74.98±11.33 

Hypertensive f (%)  370 (6.83%)  768 (14.17%)  1138 (21%)  
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This study intends to garner information on prevalence of 
hypertension and its relation with BMI in a rural population 
of Bangladesh. In addition, it will also look into the overall 
prevalence, awareness and control measure status of          
hypertension among the study subjects.

Material and Method
Study area, Design and Sample Size: 
Total 5417 (male: 2187, female: 3230) respondents aged 20 
years or more were included in this cross-sectional study. 
The study was conducted in Chapainawabgonj Sadar under 
Chapainawabgonj district in 2011. The selected area is 
located at 24.6000°N 88.2667°E. As of the 1991                
Bangladesh census, Chapainawabganj Sadar has a             
population of 389524 (Males 50.39% and females 49.61%)13.

Data Collection: 
Individuals live in household of 19 mouzas of the selected 
area were invited to attend nearby health care centers. Prior 
to study eligible participants were informed about the objec-
tives of the study and informed consent was taken from 
every individual. Pregnant women were excluded from the 
study. The information about participant’s personal history, 
dietary habit, smoking habit, family history, diabetes, 
asthma, medication history and any other medical condition 
were obtained by face to face interview with a predesigned 
questionnaire. Height in cm, weight in kg and waist and hip 
girth were measured in standardized way. Diagnosis of 
hypertension was made by the measurement of blood 
pressure (BP) with help of sphygmomanometer according to 
JNC7 criteria. Hypertension was defined as BP ≥ 140/90 
mmHg or on antihypertensive drug. 

Statistical Analysis: 
All data were recorded in a spread sheet and analyzed by 
relevant statistical procedures using SPSS. The prevalence 
of hypertension was determined by simple percentage. Age 
group specific mean of BP and BMI were calculated. Mean 
BP and prevalence of hypertension among four categories of 
BMI according to WHO were calculated and compared. 
Mean BP and prevalence of hypertension among quartiles of 
BMI were calculated and compared. All the statistical tests 
were considered significant at the level of 95% CI (p<0.05).

Results 
The highest number of male and female being in the age 
group of 20 to 41 years and lowest in the age group of 86 to 
107 years. The mean age of the study population is 
39.09±14.56 years (men: 41.13 ± 14.37 years and women: 
37.70± 14.51 years). When the study population was divid-
ed into four BMI category according to WHO criteria, 
highest number of subjects were seen in category 2 (3170) 
and lowest was in category 4 (380). The mean BMI of the 
population is 23.40±4.32 kg/m2 (Male: 22.85±3.93kg/m2, 
Female: 23.77±4.53kg/m2). Frequency and prevalence of 
hypertensive subjects was 1138 (male: 370, female: 768) 
and 21%. (male: 6.83%, female: 14.17%). Mean±SD of 

systolic blood pressure of study population is 115.57±16.09 
mmHg and diastolic pressure is 74.98±11.33 mmHg (Table 
1). The mean systolic blood pressure among male and 
female are 115.69 (±13.45) mmHg and 115.49 (±17.66) 
mmHg respectively. The mean diastolic pressure among 
male and female are 74.94 (±10.74) mmHg and 75.00 
(±11.72) mmHg respectively (Figure 1).

Mean age (±SD) in category 1, 2, 3 and 4 were 39.76±18.46 
years, 38.48±14.59 years, 40.16±12.95 years and 
39.47±14.56years respectively. The mean SBP in category 
1,2,3,4 were 109.53±18.30 mmHg, 114.42±15.27 mmHg, 
119.22±15.98mmHg, 121.76±14.95 mmHg and DBP were 
69.96±11.28 mmHg, 73.95±11.03 mmHg, 
78.03±10.92mmHg, 80.68±10.45mmHg respectively 
(Table 2). The prevalence of hypertensive subjects was 
10.9%, 17.2%, 29.5%., 38.9% in all four categories respec-
tively (Figure 2).

Age group of 20-41 years was the highest number of respon-
dents in all four quartiles. The mean ages (±SD) in all four 
quartiles were 38.52 years, 38.05 years, 39.70 years, and 
40.08 years. The mean±SD of SBP in 1st, 2nd, 3rd, and 4th 
quartiles were 110.66±16.16, 114.17±15.07, 117.21±16.19, 
and 120.27±15.33 mmHg respectively. The mean±SD of 
DBP in 1st, 2nd, 3rd, and 4th quartiles were 70.82±10.98, 
73.96±10.96, 76.15±11.08 and 79.02±10.70 mmHg respec-
tively (Table 3). Prevalence of hypertensive subjects in 1st, 
2nd, 3rd and 4th quartiles were 10%, 16.2%, 25.1%, and 
32.9% respectively (Figure 3).

Table 1:  Distribution of age, WHO BMI category and 
hypertension prevalence by gender
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Fig 1: Mean Systolic and Diastolic blood pressure (mmHg) 
in Male and Female population

Table 2: Age group distribution and hypertension preva-
lence in WHO categories of BMI

Fig 2: Prevalence of hypertensive and normotensive subjects 
according to BMI category (WHO) in study population

Table 3: Age group distribution and hypertension prevalence 
in four BMI quartiles

Fig 3: Prevalence of Hypertension in four BMI quartile of 
study population

Discussion
Present cross-sectional study conducted to see the associa-
tion between body mass index and hypertension in a rural 
population. 

In the presents study the highest number of subjects was 
found in 20 to 41 years age group followed by in 42 to 63 
years age group. So the larger part of the population 
contains people who are in their young adulthood, middle 
adulthood. Most of the study subjects fall into category 2 of 
WHO BMI category which indicates normal weight. The 
next highest number of study subjects fall into category 3 
which indicates overweight. The mean systolic and diastolic 
blood pressure for male and female were below 140 mmHg 
and 90 mmHg respectively.

When distributing subjects of various age groups in four 
WHO BMI categories it is revealed that for every age group, 
the highest number of subjects fell into the category 2 which 
indicates normal weight. But the immediate highest subject 
distribution was in category 3 which indicates overweight. 
Most of the overweight and obese subjects fell into the age 
group of 20 to 41 years. The mean SBP and DBP and preva-
lence of hypertension increased gradually from category 1 
to category 4 (HTN prevalence: 10.9%, 17.2%, 29.5%, and 
38.9% for 4 categories respectively). Results show as the 
BMI of the increases, so does the prevalence of hyperten-
sion among these rural population.

The study population was divided into 4 quartile, it was 
observed that the mean SBP and DBP steadily increased 
from 1st quartile of BMI to 4th. The prevalence of hyperten-
sion also steadily increased from 1st quartile to 4th (10%, 
16.2%, 25.1%, 32.9% respectively).

The association of hypertension with BMI has been reported 
in previous studies worldwide. A study in rural population 
of China revealed that the prevalence of elevated blood 
pressure (prehypertension and hypertension) and mean 
levels of systolic and diastolic blood pressure increased as 
BMI increased. The prevalence of Hypertension were 
43.5% and 61.6% for WHO BMI category 3 and 4 respec-
tively in male and were 42.8% and 62.4% for WHO BMI 
category 3 and 4 respectively in female14.

A cross sectional study in rural Nigeria showed a significant 
positive correlation between BMI and SBP or DBP was 
observed in this population though the correlation coeffi-
cient was weak (0.3)15.

Positive association between BMI and BP has been widely 
reported in studies across Asia, Latin America. One study 
that included five Latin American populations (urban) and 
seven Asian populations (four urban, three rural) showed 
significant positive relationships of similar magnitude 
between BMI and Hypertension, despite differences in 
mean BMI levels between the populations studied16,17.

Conclusion
Present study showed the prevalence of hypertension 
increased significantly with higher quartiles of BMI. Both 
men are women of advanced age are now at risk of gaining 
higher BMI. As the gradual urbanization has caused change 
in our lifestyle, more people are now gradually entering the 
overweight and obese state. More studies should be under-
taken to evaluate the various risk factors and prevalence of 
hypertension and blood pressure in rural Bangladesh. 
Necessary steps of intervention should be undertaken to 
counter this rising burden in order to keep non communica-
ble diseases under control in Bangladesh.
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Variable  BMI (WHO category)  P value  

1 2 3 4 

Age (Groups)  

20 to 41 339 1990 739 240 

42 to 63 163 972 488 124 

64 to 85 63 194 69 16 

86 to 107 06 14 0 0 

Age (Mean ±SD)  39.76±18.46 38.48±14.59 40.16±12.95 39.47±14.56 

Blood pressure, (mm of Hg) (Mean ±SD)   

 Systolic 109.53±18.30 114.42±15.27 119.22±15.98 121.76±14.95

 Diastolic 69.96±11.28 73.95±11.03 78.03±10.92 80.68±10.45

Hypertensive f(%) 62 (10.9%) 546 (17.2%) 382 (29.5%) 148 (38.9%) 0.000

Variable  BMI Quartile  Pvalue

1 2 3 4 

Age (Groups)  

20 to 41 848 859 810 791 

42 to 63 392 404 452 499 

64 to 85 110 83 86 63 

86 to 107 13 3 4 0 

Age (Mean ±SD)  38.52 38.05 39.70 40.08 

Blood pressure (Mean ±SD) 

● Systolic (mm 
of Hg) 

110.66±16.16 114.17±15.07 117.21±16.19 120.27±15.33  

● Diastolic 
(mm of Hg)  

70.82±10.98 73.96±10.96 76.15±11.08 79.02±10.70 

Hypertensive f (%)  136 (10%) 218 (16.2%) 339 (25.1%) 445 (32.9%) 0.000 
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This study intends to garner information on prevalence of 
hypertension and its relation with BMI in a rural population 
of Bangladesh. In addition, it will also look into the overall 
prevalence, awareness and control measure status of          
hypertension among the study subjects.

Material and Method
Study area, Design and Sample Size: 
Total 5417 (male: 2187, female: 3230) respondents aged 20 
years or more were included in this cross-sectional study. 
The study was conducted in Chapainawabgonj Sadar under 
Chapainawabgonj district in 2011. The selected area is 
located at 24.6000°N 88.2667°E. As of the 1991                
Bangladesh census, Chapainawabganj Sadar has a             
population of 389524 (Males 50.39% and females 49.61%)13.

Data Collection: 
Individuals live in household of 19 mouzas of the selected 
area were invited to attend nearby health care centers. Prior 
to study eligible participants were informed about the objec-
tives of the study and informed consent was taken from 
every individual. Pregnant women were excluded from the 
study. The information about participant’s personal history, 
dietary habit, smoking habit, family history, diabetes, 
asthma, medication history and any other medical condition 
were obtained by face to face interview with a predesigned 
questionnaire. Height in cm, weight in kg and waist and hip 
girth were measured in standardized way. Diagnosis of 
hypertension was made by the measurement of blood 
pressure (BP) with help of sphygmomanometer according to 
JNC7 criteria. Hypertension was defined as BP ≥ 140/90 
mmHg or on antihypertensive drug. 

Statistical Analysis: 
All data were recorded in a spread sheet and analyzed by 
relevant statistical procedures using SPSS. The prevalence 
of hypertension was determined by simple percentage. Age 
group specific mean of BP and BMI were calculated. Mean 
BP and prevalence of hypertension among four categories of 
BMI according to WHO were calculated and compared. 
Mean BP and prevalence of hypertension among quartiles of 
BMI were calculated and compared. All the statistical tests 
were considered significant at the level of 95% CI (p<0.05).

Results 
The highest number of male and female being in the age 
group of 20 to 41 years and lowest in the age group of 86 to 
107 years. The mean age of the study population is 
39.09±14.56 years (men: 41.13 ± 14.37 years and women: 
37.70± 14.51 years). When the study population was divid-
ed into four BMI category according to WHO criteria, 
highest number of subjects were seen in category 2 (3170) 
and lowest was in category 4 (380). The mean BMI of the 
population is 23.40±4.32 kg/m2 (Male: 22.85±3.93kg/m2, 
Female: 23.77±4.53kg/m2). Frequency and prevalence of 
hypertensive subjects was 1138 (male: 370, female: 768) 
and 21%. (male: 6.83%, female: 14.17%). Mean±SD of 

systolic blood pressure of study population is 115.57±16.09 
mmHg and diastolic pressure is 74.98±11.33 mmHg (Table 
1). The mean systolic blood pressure among male and 
female are 115.69 (±13.45) mmHg and 115.49 (±17.66) 
mmHg respectively. The mean diastolic pressure among 
male and female are 74.94 (±10.74) mmHg and 75.00 
(±11.72) mmHg respectively (Figure 1).

Mean age (±SD) in category 1, 2, 3 and 4 were 39.76±18.46 
years, 38.48±14.59 years, 40.16±12.95 years and 
39.47±14.56years respectively. The mean SBP in category 
1,2,3,4 were 109.53±18.30 mmHg, 114.42±15.27 mmHg, 
119.22±15.98mmHg, 121.76±14.95 mmHg and DBP were 
69.96±11.28 mmHg, 73.95±11.03 mmHg, 
78.03±10.92mmHg, 80.68±10.45mmHg respectively 
(Table 2). The prevalence of hypertensive subjects was 
10.9%, 17.2%, 29.5%., 38.9% in all four categories respec-
tively (Figure 2).

Age group of 20-41 years was the highest number of respon-
dents in all four quartiles. The mean ages (±SD) in all four 
quartiles were 38.52 years, 38.05 years, 39.70 years, and 
40.08 years. The mean±SD of SBP in 1st, 2nd, 3rd, and 4th 
quartiles were 110.66±16.16, 114.17±15.07, 117.21±16.19, 
and 120.27±15.33 mmHg respectively. The mean±SD of 
DBP in 1st, 2nd, 3rd, and 4th quartiles were 70.82±10.98, 
73.96±10.96, 76.15±11.08 and 79.02±10.70 mmHg respec-
tively (Table 3). Prevalence of hypertensive subjects in 1st, 
2nd, 3rd and 4th quartiles were 10%, 16.2%, 25.1%, and 
32.9% respectively (Figure 3).

Table 1:  Distribution of age, WHO BMI category and 
hypertension prevalence by gender

Fig 1: Mean Systolic and Diastolic blood pressure (mmHg) 
in Male and Female population

Table 2: Age group distribution and hypertension preva-
lence in WHO categories of BMI

Fig 2: Prevalence of hypertensive and normotensive subjects 
according to BMI category (WHO) in study population

Table 3: Age group distribution and hypertension prevalence 
in four BMI quartiles

Fig 3: Prevalence of Hypertension in four BMI quartile of 
study population

Discussion
Present cross-sectional study conducted to see the associa-
tion between body mass index and hypertension in a rural 
population. 

In the presents study the highest number of subjects was 
found in 20 to 41 years age group followed by in 42 to 63 
years age group. So the larger part of the population 
contains people who are in their young adulthood, middle 
adulthood. Most of the study subjects fall into category 2 of 
WHO BMI category which indicates normal weight. The 
next highest number of study subjects fall into category 3 
which indicates overweight. The mean systolic and diastolic 
blood pressure for male and female were below 140 mmHg 
and 90 mmHg respectively.

When distributing subjects of various age groups in four 
WHO BMI categories it is revealed that for every age group, 
the highest number of subjects fell into the category 2 which 
indicates normal weight. But the immediate highest subject 
distribution was in category 3 which indicates overweight. 
Most of the overweight and obese subjects fell into the age 
group of 20 to 41 years. The mean SBP and DBP and preva-
lence of hypertension increased gradually from category 1 
to category 4 (HTN prevalence: 10.9%, 17.2%, 29.5%, and 
38.9% for 4 categories respectively). Results show as the 
BMI of the increases, so does the prevalence of hyperten-
sion among these rural population.

The study population was divided into 4 quartile, it was 
observed that the mean SBP and DBP steadily increased 
from 1st quartile of BMI to 4th. The prevalence of hyperten-
sion also steadily increased from 1st quartile to 4th (10%, 
16.2%, 25.1%, 32.9% respectively).

The association of hypertension with BMI has been reported 
in previous studies worldwide. A study in rural population 
of China revealed that the prevalence of elevated blood 
pressure (prehypertension and hypertension) and mean 
levels of systolic and diastolic blood pressure increased as 
BMI increased. The prevalence of Hypertension were 
43.5% and 61.6% for WHO BMI category 3 and 4 respec-
tively in male and were 42.8% and 62.4% for WHO BMI 
category 3 and 4 respectively in female14.

A cross sectional study in rural Nigeria showed a significant 
positive correlation between BMI and SBP or DBP was 
observed in this population though the correlation coeffi-
cient was weak (0.3)15.

Positive association between BMI and BP has been widely 
reported in studies across Asia, Latin America. One study 
that included five Latin American populations (urban) and 
seven Asian populations (four urban, three rural) showed 
significant positive relationships of similar magnitude 
between BMI and Hypertension, despite differences in 
mean BMI levels between the populations studied16,17.

Conclusion
Present study showed the prevalence of hypertension 
increased significantly with higher quartiles of BMI. Both 
men are women of advanced age are now at risk of gaining 
higher BMI. As the gradual urbanization has caused change 
in our lifestyle, more people are now gradually entering the 
overweight and obese state. More studies should be under-
taken to evaluate the various risk factors and prevalence of 
hypertension and blood pressure in rural Bangladesh. 
Necessary steps of intervention should be undertaken to 
counter this rising burden in order to keep non communica-
ble diseases under control in Bangladesh.
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