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Introduction
The blood pressure of a man when exceeds 140/90 (mmHg), 

he/she is considered as hypertensive person. If the same person 
suffers simultaneously from diabetes and disability, he / she is a 
patient of hypertension in addition to diabetic disability [1-12]. In 
different studies, hypertension was noted in obese, diabetic and 
heart patients [13-18].

Prevalence of obesity and its impacts was studied in both home 
and abroad. The major consequences of obesity are diabetes, hy-
pertension, and their related diseases [19-24]. Again, causes of hy-
pertension are diabetes ,kidney disease, nerve damage. The prob-
lem of hypertension is noted more in elderly people worldwide and 
by 2025 it will be seriously affecting the developing nations [25,26]. 
Again, it was noted that type II diabetes was one of the causes of hy 

 
pertension, especially in adults [27] and simultaneous prevalence 
of diabetes-hypertension double the risk of cardiovascular diseases 
compared to the risk of non-diabetic hypertensive people [28,29].

It was reported, both in home and abroad, that the lifestyle 
characteristics, physical inactivity, involvement in sedentary activ-
ity, food habit, and age were the responsible factors for simultane-
ous prevalence of obesity- diabetes [20,30-33]. It was also reported 
that physical disability was more prevalent among obese-diabetic 
people [34-37]. For Bangladeshi people the noted responsible vari-
ables for hypertension in obese, diabetic, and disable persons were 
age, educational level, body mass index, smoking habit, involvement 
in sedentary activity, etc [34,38]. The present work was to identify 
the risk factors for hypertension among diabetic disabled adults. 

Abstract 

The study was based on data collected from 995 adults of ages 18 years and above residing in both rural and urban areas of Bangladesh. The 
respondents were interviewed by some nurses and medical assistants working in some diagnostic centres located in urban and semi-urban areas 
when the adults were visiting the centres. Among the respondents 0.9% were suffering simultaneously from diabetes, disability, and hypertension; 
the corresponding percentage was 0.6 in females, where females were 49.9% in the sample. This percentage was 1.2 in males indicating 100% more 
risk of prevalence in them compared to the risk of prevalence in females. The rural adults were 53.4%, the prevalence rate in them was 0.13 against 
the same rate 0.40 in urban people. The rural people had around two times more risk compared to the risk prevailed in urban people. Elderly people 
of age 50 years and above had 8.21 times risk of prevalence; illiterate people had 309% more risk of prevalence. The risk of prevalence in people of 
higher economic status, in smokers, among people involved in sedentary activity, among diabetic patients suffering for 10 to 15 years, and among 
processed food consumers had higher risk of prevalence more than 100%. But all the above- mentioned variables were not significantly associated 
with prevalence of hypertension in diabetic-disabled persons. The most responsible variable for the prevalence was longer duration of diabetes 
followed by old age, higher economic conditions, etc. This was observed when logistic regression model was fitted.
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Methodology
The results presented in this paper was based on data collected 

from 995 adults of ages 18 years and above when they were vis-
iting some diagnostic centres located in both urban and semi-ur-
ban areas of Bangladesh. These adults were interviewed by some 
nurses and medical assistants working in the diagnostic centres. 
The investigating units comprised of males and females in the ratio 
50.1:49.9. This sex ratio coincided with the sex ratio of the country 
during the study period 2018-19 [39]. 

The information related to the health conditions and socioeco-
nomic condition of the respondents were noted through a pre-de-
signed and pre-tested questionnaire. The characteristics recorded 
were related to demography including economic condition of the 
family, the duration of the suffering from the diseases, progress of 
treatment under registered medical practitioner working in regis-
tered medical centres or by any medical assistants, the lifestyle of 
the respondents. Most of the collected information were qualita-
tive in nature and hence for analytical purpose the qualitative data 
were noted in nominal scale. The economic condition of any of the 
family was decided as lower ( if monthly income of a family was < 
Tk.50 thousand and expenditure was < Tk. 40 thousand), medium 
(if income was Tk. 50-100 thousand and expenditure was between 
Tk.40-< 80 thousand), upper medium ( if income was 50-100 thou-
sand taka and expenditure was between Tk. 80-< 100 thousand 
taka) and Higher ( if income was Tk. 150 thousand and above. The 
body mass index (BMI) was measured by weight in kg divided by 
height in meter2. Accordingly, the respondents were identified as 
underweight (if BMI < 18.5), normal (if 18.5 < BMI < 23.0), over-
weight (if 23.0 < BMI < 27.5) and obese (if BMI ≥ 27.5) [20,40]. The 
blood pressure of each investigating unit was noted [BP mmHg]. 
Accordingly, the respondents were divided into 4 groups. The first 
group was of optimal blood pressure (BP < 120/80), the second 
group was of normal blood pressure (BP < 130/85), the third group 
was of high normal blood pressure (BP < 140/90), and the fourth 
group was of hypertensive blood pressure (BP ≥ 140/90 [1,2].

The important study variable was prevalence of hypertension 
in diabetic-disabled patients. The association of this variable with 
other socioeconomic variables were studied and the risk ratio of 
any level of a variable for which the prevalence rate of the study 
variable was found higher. Finally, the logistic regression model of 
study variable on other socioeconomic variables was fitted to iden-
tify the responsible variables for the prevalence of hypertension in 
diabetic- disabled adults [41,42-44].

Result
The responses of 995 adults of both urban and rural areas were 

analysed to fulfil the objective of the study. The respondents were 
males and females in the ratio 50.1: 49.9. Among male respondents 
1.2% were patients of hypertension-diabetes-disability against 
0.9% affected sample adults under consideration. These males had 
100.0% more risk of affecting simultaneously from the above men-
tioned 3 diseases compared to the risk of females [ R.R.=2.00; C.I. 
(0.43, 7.95)], though rate of female patients (0.6) was not signifi-

cantly different from the rate of affected male patients [ = 1.003, 
p-value=0.317]. The sample rural people were 53.4%; 1.3% of 
them were suffering from the above mentioned 3 non-communi-
cable diseases. The corresponding percentage among urban people 
was only o.4%, this differentials in prevalence was not significant 
[ =2.175, p-value=0.140]. The risk of prevalence in rural people 
was more than three times compared to the risk of urban people 
[ R.R.=3.06, C.I. (0.64, 14.65)]. All 9 affected adults were Muslims; 
non-Muslim adults were 14.2% in the sample, none of them was 
patient of hypertension-diabetes-disability. Similar was the case in 
prevalence rate in single adults, where only 6.9% people were sin-
gle adults. The sample elderly people were 19.6% (age 50 years and 
above); the prevalence rate in them was 3.1%. This rate was signifi-
cantly higher than it was in other adults [ = 13.991, p-value=0.000.]. 
The risk of prevalence in them was 8.21 times [R.R.=8.21, C.I. (2.07, 
32.56)]. The prevalence rates in adults of different levels of educa-
tion were statistically similar [ =5.063, p-value= 0.167]. However, 
among 6.5% illiterate people in the sample the prevalence rate of 
the disease was 3.1% and for them the risk of prevalence was 4.09 
times compared to the risk of other adults [ R.R.= 4.09, C.I. (0.87, 
19.87)]. The prevalence rates of the disease among adults of dif-
ferent levels of education were statistically similar though highest 
rate (1.7%) was noted in housewives and they had 166% more risk 
of prevalence [=4.252, p-value=0.373; R.R.=2.66, C.I. (0.72,9.83)]. 
There were 12.6% sample adults who belonged to families of high-
er economic conditions. The prevalence rate in them was 3.2% and 
this rate was significantly higher than the rates prevailed in adults 
of families of other economic conditions [ = 10.098, p-value= 0.018]. 
The risk of prevalence for this group of adults was 5.57 times com-
pared to the risk of other adults [ R.R.= 5.57, C.I. (1.52,20.47)]. The 
sample smoker adults were 33.1% and prevalence rate in them was 
0.3% which was lower than that in non-smokers (1.2%). But this 
differential was not statistically lower [ = 1.978, p-value=0.160], 
though non-smokers had around four times risk of prevalence [ 
R.R.=3.95, C.I. (0.49, 31.54)]. The percentage of adults involved in 
sedentary activities was 44.4; prevalence rate in them was 1.8%. 
For them the risk of prevalence was 10.01 times compared to 
the risk of others [ R.R.=10.01, C.I. (1.25, 79.93)]. Prevalence was 
significantly associated with involvement in sedentary activity [ 
=7.274, p-value=0.007]. Process food consumers had 118% more 
risk of prevalence [ R.R.=2.18, C.I. (0.59, 8.08)], though the rates for 
consumers (1.4%) and non-consumers (0.6%) were statistically 
similar [ =1.426, p-value=0.230]. The percentage of process food 
consumers was 36.5. Percentage of physically inactive adults were 
51.7 and 1.0% of them were patients of hypertension including di-
abetes disability. The percentage of physically active adults were 
48.3; the prevalence rate in them was 0.2%. These two prevalence 
rates were statistically similar [ = 0.055, p-value=0.814]. The risks 
of prevalence for both the groups were almost similar [ R.R.=1.17, 
C.I. (0.32, 2.48)]. 

All the 9 affected adults (0.9%) were obese. This result indicat-
ed that obesity and hypertension-diabetes-disability were signifi-
cantly associated [ = 21.040, p-value = 0.000]. Duration of diabetes 
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was also associated with the prevalence of the above said diseases 
[ = 27.542, p-value=0.000]. The prevalence rate in adults suffering 
for 10-15 years was 5.1%. This group of adults were 9.9% and for 
them the risk was 11.31 times compared to the risk of other adults 
[ R.R.= 11.31, C.I. (3.09-41.40]. 

Results of Logistic Regression Analysis
It was noted that old age, higher economy, sedentary activity, 

obesity, and longer duration of diabetes were significantly associat-
ed with prevalence of hypertension-diabetes-disability. These vari-
ables enhanced the risk of prevalence of the diseases under consid-
eration. This was observed in fitting the logistic regression model 

(Table 1,2). Impact of smoking [ 2.884, p-value = 0.027] was signif-
icant and it created the higher risk of prevalence of the diseases [ 
Exp (B)= 17.882]. Though not significant impacts of the variables 
economic condition, occupation, sedentary activity, age, and dura-
tion of diabetes on prevalence of hypertension-diabetes-disability, 
higher risks of suffering were noted for smoker adults [ Exp(B) = 
17.882], followed by involvement in sedentary activities [ Exp(B)= 
3.265], higher economic condition [ Exp(B)= 1.997], worked as 
housewife [ Exp(B)= 1.927], old age [ Exp(B) = 1.708], and duration 
of diabetes [ Exp(B)=1.623 ] . The other important result is Nagelk-
erke R2= 0.595.

Table 1: Distribution of adults according to prevalence of hypertension-diabetes-disability and other socioeconomic characteristics. 

Socioeconomic cha-
racteristics

Prevalence of hypertension-diabetes-disability
Total

Yes No

Number % Number % Number %

Residence

Rural 7 1.3 524 98.7 531 53.4

Urban 2 0.4 462 99.6 464 46.6

Total 9 0.9 986 99.1 995 100.0

Religion

Muslim 9 1.1 839 98.9 848 85.2

Non-Muslim 0 0.0 147 100.0 147 14.8

Gender

Male 6 1.2 492 98.8 498 50.1

Female 3 0.6 494 99.4 497 49.9

Marital status

Married 9 1.0 917 99.0 926 93.1

Single 0 0.0 69 100.0 69 6.9

Age (in years)

< 25 0 0.0 196 100.0 196 19.7

25 – 40 1 0.2 400 99.8 401 40.3

40 – 50 2 1.0 201 99.0 203 20.4

50+ 6 3.1 189 96.9 195 19.6

Education

Illiterate 2 3.1 63 96.9 65 6.5

Primary 2 1.7 119 98.3 121 12.2

Secondary 1 0.4 236 99.6 237 23.8

Higher 4 0.7 568 99.3 572 57.5

Occupation

Farming 1 1.0 103 99.0 104 10.5

Business 1 0.4 233 99.6 234 23.5

Service 1 0.3 304 99.7 305 30.7

Retire 2 1.6 120 98.4 122 12.3

Housewife 4 1.7 226 98.3 230 23.1

Economic condition

Low 4 1.0 381 99.9 385 38.7

Medium 1 0.2 423 99.8 424 42.6

Upper medium 0 0.0 61 100.0 61 6.1
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High 4 3.2 121 96.8 125 12.6

Smoking habit

Yes 1 0.3 328 99.7 329 33.1

No 8 1.2 658 98.8 666 66.9

Sedentary activity

Yes 8 1.8 434 98.2 442 44.4

No 1 0.2 552 99.8 553 55.6

Habit of taking process 
food

Yes 5 1.4 358 98.6 363 36.5

No 4 0.6 628 99.4 632 63.5

Habit of doing physical 
work

Yes

4 0.2 477 99.8 481 48.3

No 5 1.0 509 99.0 514 51.7

Body mass index

Underweight 0 0.0 36 100.0 36 3.9

Normal 0 0.0 233 100.0 233 23.4

Overweight 0 0.0 424 100.0 424 42.6

Obese 9 3.0 291 97.0 300 30.2

Duration of diabetes 
(in years)

Did not arise 0 0.0 328 100.0 328 33.0

< 5 0 0.0 291 100.0 291 29.2

5 – 10 2 1.0 204 99.0 206 20.7

10 – 15 5 5.1 94 94.9 99 9.9

15+ 2 2.8 69 97.2 71 7.1

Total 9 0.9 986 99.1 995 100.0

Table 2: Results of logistic regression analysis. 

Variable B S.E. Wald statistic p-value Exp(B)

Residence -1.927 1.125 2.937 0.087 0.146

Religion -16.317 2272.614 0.000 0.995 0.000

Gender -3.634 1.711 4.610 0.034 0.026

Marital status -14.762 3268.881 0.000 0.996 0.000

Age (in years) 0.535 0.637 0.703 0.402 1.708

Education -0.611 0.517 1.397 0.237 0.543

Occupation 0.656 0.572 1.314 0.252 1.927

Economic condition 0.692 0.552 1.568 0.211 1.997

Body mass index 16.377 904.393 0.000 0.986 12960763.11

Smoking habit 2.884 1.301 4.916 0.027 17.882

Sedentary activity 1.183 1.275 0.862 0.353 3.265

Physical activity 0.256 1.378 0.035 0.853 1.292

Habit of taking process 
food -0.300 1.054 0.081 0.776 0.700

Duration of diabetes 
(jn years) 0.484 0.487 0.987 0.320 1.623

Constant -40.439 5922.337 0.000 0.994 0.000
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Discussion 
The most common non-communicable diseases are obesity, di-

abetes, hypertension, heart disease, kidney diseases and these dis-
eases are interrelated [8,13,45]. Again, hypertension is a risk factor 
for some non-communicable diseases, and it prevails in presence of 
other health hazard, specially, the problem exists in obese-diabetic 
adults [3,6,7,10,16,34,35,46]. Again, diabetic adults are affected by 
physical disability and suffer from hypertension [18,19,47-50]. It 
means that hypertension is a common feature in diabetic disable 
adults.

The factors and risk of hypertension were mentioned by many 
researchers and these factors were obesity, longer duration of di-
abetes, older age, lower level of education, and uncontrolled life-
style and the most common risk factor was cardiovascular diseases 
[50-53]. In this paper, attempt was made to identify the responsible 
factors for prevalence of hypertension among diabetic- disabled 
adults. For this reason, an analysis was done using the data collect-
ed from 995 adults of both urban and rural areas. The investigat-
ed rural adults were 53.4% and prevalence rate in them was 1.3% 
against the rate 0.9% in all respondents. The rural adults had more 
than two times risk of suffering from the diseases. Male adults were 
50.1%, they had 100% more risk of prevalence. The elderly people 
were 19.6%; the prevalence rate in them was 3.1% with a risk of 
8.21 times. There were only 6.5% illiterate adults; prevalence rate 
in them was 3.1% having more risk of 309%. Housewives were 
23.1% having a prevalence rate of 1.7%; they had 166% more risk 
of prevalence. Only 12.6% adults were from high economic group of 
families and the prevalence rate in them was 3.2%. For these group 
of adults, the risk of prevalence was 5.57 times. 

Smoker adults were 33.1%; the prevalence rate in them was 
only 0.3%, on the other hand, non-smokers had higher risk of prev-
alence by an amount 395%. Adults involved in sedentary activity 
was 44.4%; for them the risk of prevalence was 10.01 times and the 
prevalence rate in them was 1.8%. Process food consumers were 
36.5%; prevalence rate in them was 1.4%. They had 2.18 times of 
risk. Physically inactive adults were 51.7% and prevalence rate in 
them was 1.0%. The risk of prevalence for both physically active 
and inactive adults were almost similar [ R.R.=1.17]. 

There were 30.2% obese adults in the sample. It was found that 
all 9 affected adults were obese. The percentage of diabetic patients 
were 67.0%; among them 14.8% were suffering for 10-15 years 
and prevalence rate in them was 5.1%. For them the risk of preva-
lence was 11.31 times.

Some of the socioeconomic variables were significantly associ-
ated with prevalence of hypertension in diabetic-disabled adults. 
These variables were age, economic condition, sedentary activity, 
body mass index and duration of diabetes. Out of these variables, 
old age, higher economic condition, sedentary activity and dura-
tion of diabetes for 10-15 years were higher risk generating levels 
for prevalence of hypertension in diabetic-disabled adults. Levels 
of education, residence, occupation, smoking habit, process food 
consumption were independent of prevalence. But these levels 

were creating higher risk for prevalence of the diseases under con-
sideration. The logistic regression analysis indicated that the risk 
generating factors for prevalence were higher economic condition, 
followed by occupation, age, duration of diabetes, and sedentary 
activity, However, smoking habit was a very responsible factor for 
prevalence. 

Conclusion 
The study was conducted to identify some responsible socio-

economic variables for the prevalence of hypertension in Bangla-
deshi diabetic-disabled adults of 18 years and above residing in 
both urban and rural areas. Total investigated adults were 995 and 
0.9% of them were patients of hypertension-diabetes-disability. 
The percentages of rural, males, Muslims, married, illiterate, and 
housewives were 53.4, 50.1, 85.2, 93.1, 6.5 and 23.1, respectively. 
The prevalence rates among all the above-mentioned adults were 
higher, though not significantly, than the prevalence rate in all the 
investigated adults. The risks of prevalence of the diseases were 
at least 100% more than the risks of prevalence in other adults. 
The prevalence rates (3.1%) in elderly adults (age 50 years and 
above) and in adults (3.2) belonged to families of higher income 
group were significantly higher; the risks of prevalence in these two 
groups were 8.21 and 5.57 times, respectively. 

The four lifestyle factors of the respondents were under con-
sideration; these were sedentary activity, smoking habit, habit of 
taking process food and habit of doing physical work. Out of these 
4 factors, only sedentary activity was significantly higher risk gen-
erating factor (R.R.= 10.21) for prevalence of the diseases under 
consideration. However, higher prevalence rate (1.4%) was noted 
in process food consumers (1.4%).

There were 9 patients of hypertension-diabetes-disability, 
and all these 9 adults were obese. The prevalence rate in diabetic 
patients suffering for 10-15 years was 5.1%, for them the risk of 
prevalence was 11.31 times compared to the risk of other diabetic 
patients. 

Logistic regression analysis indicated that smoking habit, high-
er economic condition, occupation, age, and duration of diabetes 
were the risk factors for prevalence of hypertension in diabetic dis-
abled adults, 

In many countries, socioeconomic condition of the people is 
in upward direction and hence there exists increasing trend in the 
unhealthy lifestyle of the people. Obesity is a result of this changed 
lifestyle and ultimately people are affected by diabetes and its re-
lated diseases, specially, hypertension, cardiovascular diseases, and 
diabetic neuropathy, etc. unless proper action is not taken to avoid 
the health hazard. However, people can take proper steps to avoid 
obesity and obesity related non-communicable diseases. The steps 
to be taken are:

I.	 Everybody should do some sort of physical work as per as 
possible so that body weight can be controlled.

II.	 Process food, restaurant food, fast food, salty food, and 
fatty food should be avoided. People should depend on healthy and 
home-made food. 
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III.	 Everybody should try to be careful to control blood sugar 
level and blood pressure level. This can be done if any body can join 
the blood screening program whenever it is executed in any place.

Rural and urban health workers, social workers and medical as-
sistants can motivate people to maintain healthy life.
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