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Abstract

The information presented here were the analytical results of data collected from a sample of 995 adults of age 18
years and above residing in both urban and rural areas of Bangladesh. The respondents were investigated to identify
some responsible variables for prevalence of hypertensive heart disease in them. In the sample 50.1% were males and
for them the risk of hypertensive heart disease was 57% more as it was in females. The percentages of urban residents,
non-Muslims, married persons, eldest group of adults, higher educated people, retired persons, and persons from
richest families in respect of income and expenditure were 46.4, 14.8,93.1, 8.0, 57.5, 12.3, 12.6 and 13.5, respectively.
All these groups of adults had more chance to be affected by the disease. The risk of prevalence of hypertensive heart
disease in obese adults (31.4%), diabetic adults (67%), smokers (33.1%), process food consumers (36.5%), physically
inactive persons (48.3%) and adults involved in sedentary activity (44.4%) were too high. However, the most
responsible variable for prevalence was body mass index followed by duration of diabetes, smoking habit, family
income, age, sedentary activity and family expenditure. These were identified by discriminant analysis.

Keywords: socioeconomic variables, hypertension, heart disease, risk ratio, discriminant analysis, correlation

coefficient of discriminant function score and socioeconomic variable

Introduction

Hypertension also called elevated blood pressure when blood pressure >
140/ 90 and hypertensive heart disease refers to heart conditions caused
by elevated blood pressure [1, 2, 3, 4 ]. Longstanding hypertension leads
to heart failure and most of the patients with heart failure have a history
of hypertension [5]. It is the most common modifiable risk factor for
premature cardiovascular disease (CVD) and it coexists with other major
risk factors such as heart failure, and stroke [1, 5, 6, 7, 8]. It is also
responsible for 13% global death [9]. Three-quarters of the world’s
hypertensive people reside in low-and — middle-income countries and the
problem prevails more in Southeast Asia, particularly in Bangladesh [7,
9]. In Bangladesh, approximately 20% of adults and 40 — 65% of elderly
people suffer from hypertension [10, 11]. Current prevalence rate of
hypertension is 20-25% among adults in Bangladesh [12]. Again, obesity
is the risk factor not only for hypertension but also for diabetes [13].
People with both diabetes and hypertension have approximately twice the
risk of cardiovascular diseases compared to the people with non-diabetic
hypertension [14]. The prevalence of hypertension among diabetic
patients is around three times compared to the people of non-diabetic
hypertension [15]. Hypertension prevailed in around 30 % patients of type
1 diabetes and 50 — 60% patients of type 2 diabetes [16]. In separate
studies, it was reported that diabetes had a role in the development of
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hypertension, especially type 2 diabetes around 2.5 times likely to
develop in patients with hypertension compared to subjects having normal
blood pressure [17, 18]. Simultaneous occurrence of obesity and
hypertension in the same individual doubles the risk of cardiovascular
deaths [19].

Obesity is one of the most risk factors for the development of
hypertension and both these health hazard are recognized as public health
challenges [20, 21]. This problem is in increasing trend worldwide. The
number of adults with hypertension will be increasing by approximately
60% to a total of 1.56 billion in 2025 in comparison with 2000 [20].

Obesity and its associated cardiovascular and renal disorders are major
threat to global health [20, 21]. The problem is nearly doubled since 1980
and tripled in 2025. In 2016, WHO reported that the overweight adults
were 1.9 billion and obese adults were 650 million throughout the world
[22]. Simultaneous occurrence of obesity and hypertension in the same
individual doubles the risk of cardiovascular deaths [23]. Obesity and its
associated cardiovascular and renal disorders are major threat to global
health [20, 24, 25]. The problem is nearly doubled since 1980 and tripled
since 1975 [26].

The above mentioned facts indicate that obesity, diabetes, hypertension
and CVD are inter-related non-communicable diseases. In some studies it
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was noted that hypertension, diabetes, body mass index , intake of excess
fatty acid and salty food, age, gender, occupation, family income and
expenditure , lifestyle related factors, sedentary activity, physical
inactivity, non-adherence to antihypertensive treatment, family history of
the disease, were associated with CVD [1, 11, 27, 28, 29, 30, 31, 32].

Keeping the above mentioned facts and information the plan was
formulated to identify the socioeconomic variables responsible for
hypertensive heart disease among Bangladeshi adults.

Methodology

According to the objective of the study the data were recorded from 995
adults of age 18 years and above by quota sampling plan to cover males
and females in the ratio 50.1: 49.9 as this ratio is prevailed in the national
level of population of Bangladesh [33]. Out of 995 respondents 498 were
males and 497 were females and they were the residents of both urban and
rural localities. As the adults were investigated from diagnostic centre,
most (67%) of them were found diabetic patients.

The data were collected during the session 2018-19 by some nurses with
the help of medical assistants working in some diagnostic centres. The
centres were selected from urban and semi-urban areas by convenience
sampling plan. The information of different socioeconomic variables of
each selected respondent were recorded through a pre-designed and pre-
tested questionnaire which contains different questions related to
residence, religion, gender, marital status, age, education, occupation,
family income, etc. Beside these personal data, other information were
on life-style, and prevalence of any of the non-communicable diseases,
duration of diabetes, and the stages of treatment of the disease along with
the information of family income and family expenditure. Some of the
variables were qualitative and some were quantitative in nature, but all
the variables were recorded in nominal scale for ease of analysis. The data
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of weight ( in kg ) divided by height ( in metre?) was used to measure
the value of body mass index (BMI) to identify obese adults (if BMI >
27.5; underweight ,if BMI< 18.5; normal, if 18.5 <BMI< 23.0;
overweight, if 23.0 <BMI< 27.5) [34,35]. They were also divided into 4
groups according to their blood pressure (B.P) level (mmHg). The 4
groups were identified as optimal (if BP < 120/80), normal (if BP
<130/85), high normal (if BP < 140/90) and hypertensive (if BP > 140/90)

2.

To fulfil the objective of the study, the association of each of
socioeconomic variable with simultaneous prevalence of hypertensive
heart disease was investigated, where significant association was decided

. 2 . .o
if p-value of any } was < 0.05. Irrespective of significant or

insignificant association, the risk ratio and its confidence interval was
calculated for adults for whom prevalence of hypertensive heart disease
was noted in higher rate for a particular level of a socioeconomic variable.
Finally, discriminant analysis was done to discriminate the adults of
hypertensive heart disease from other adults. In discriminating the
respondents the identification of some variables were done which were
responsible for this discrimination. The responsible variables were
identified by the higher absolute values of correlation coefficients with
discriminant function score and variable values [36, 37, 38]. All the
calculations were done using SPSS Version 25.

Results

The respondents were classified by prevalence of non-communicable
disease and level of blood pressure. Among the respondents 60.9% were
free of any non-communicable disease except diabetes. The other 39.1%
had different types of health hazard. Their percentages were shown in
Table 1.

Health Level of blood pressure Total
problem Optimal Normal High normal Hypertensive Number %
Number % Number % Number % Number %

None 386 63.7 160 26.4 37 6.1 23 3.8 606 60.9
Heart 38 30.2 33 26.2 37 294 18 14.3 126 12.7
Eye 71 57.7 33 26.8 15 12.2 4 33 123 12.4
Kidney 24 26.1 35 38.0 21 22.8 12 13.0 92 9.2
Others 21 43.8 19 39.6 6 125 2 4.2 48 4.8
Total 540 54.3 280 28.1 116 11.7 59 5.9 995 100.0

Table 1: Distribution of adults according to level of blood pressure and prevalence of health problem.

It was seen that 5.9% people were hypertensive and 30.5% of them had
heart problem. The level of blood pressure and type of disease of the

respondents  were  significantly  associated [}(2:133.365,p-

value=0.000]. In the sample 18 (1.8%) adults were the patients of
hypertensive heart disease and the remaining 977 respondents were free
of this health problem. Hence we had two groups of respondents and these
two groups were classified by different levels of socioeconomic variables
and the association of each of the socioeconomic variable with prevalence
of hypertensive heart disease was investigated.

The sample contained 46.4% urban adults and 2.4% of them were patients
of hypertensive heart disease [Table 2]. They had 80% more chance of
affecting by the disease compared to the chance of rural adults [R.R=1.80,
C.1{0.704,4.603]. But hypertensive heart disease was independent of

residence as was observed by Chi-square test [ ;(2: 1.544, p-

value=0.214]. The percentage of male respondents was 50.1 and 2.2% of
them were facing the problem of hypertensive heart disease. For them the
risk of the disease was 57% more than that of females [R.R.=1.57,
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C.1.{0.618,9.025}]. However, prevalence of hypertensive heart disease

was not significantly different for gender variation [)(2 =0.897, p-value=

0.344]. Non-Muslim adults were only 14.8% but 2.7% of them were
affected by this health hazard and they had 65% more chance to face this
problem as it was in Muslim adults [R.R=1.65, C.1.{0.583, 4.672}]. Rate
of prevalence of hypertensive heart disease was not significantly different
for both the religious groups [}(2 = 0.808, p-value=0.369]. The chance

of prevalence of hypertensive heart disease among married adults (93.1%)
was 22% more as it was in others [R.R.=1.22,C.1.{0.165,9.025}].
However, marital status was not associated with prevalence of
hypertensive heart disease

[ 7°=0.054, p - value=0.816].

Age was significantly associated with prevalence of hypertensive heart

. 2 .
disease [ ¥ = 14.054,p-value=0.007].The rate of prevalence was in
increasing trend with the increase in age.
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Prevalence of hypertensive heart disease

Socioeconomic characteristics Yes No Total
Number % Number % Number %
Residence
Rural 7 1.3 524 98.7 531 53.4
Urban 11 2.4 453 97.6 464 46.6
Total 18 1.8 977 98.2 995 100.0
Gender
Male 11 2.2 487 97.8 498 50.1
Female 7 14 490 98.6 497 49.9
Religion
Muslim 14 1.7 834 98.3 848 85.2
Non-Muslim 4 2.7 143 97.3 147 14.8
Marital status
Currently married 17 1.8 909 98.2 926 93.1
Currently single 1 1.4 68 98.6 69 6.9
Age (lin years)
<25 1 0.5 195 99.5 196 19.7
25-40 4 1.0 400 99.0 401 40.3
40-50 4 2.0 199 98.0 203 20.4
50 - 60 4 3.5 111 96.5 115 11.6
60* 5 6.3 75 93.7 80 8.0
Education
Illiterate 1 1.5 64 98.5 65 6.5
Primary 0 0.0 121 100.0 121 12.2
Secondary 2 0.8 235 99.2 237 23.8
Higher 15 2.6 557 97.4 572 57.5
Occupation
Agriculture and unemployed 2 1.9 102 98.1 104 10.5
Business 5 21 229 97.9 234 23.5
Service and skilled labor 4 1.3 301 98.7 305 30.7
Housewives 4 1.7 226 98.3 230 23.1
Retire 3 2.5 119 97.5 122 12.3
Income ( 000 taka )
<50 2 0.5 387 99.5 389 39.1
50 — 100 9 21 411 97.9 420 42.2
100 — 150 1 1.6 60 98.4 61 6.1
150* 6 4.8 119 95.2 125 12.6
Family expenditure ((in 000 taka)
<40 4 1.0 412 99.0 416 414
40 - 60 5 1.7 297 98.3 302 304
60 — 80 3 21 140 97.9 143 14.4
80* 6 4.5 128 94.5 134 13.5
Obesity Number % Number % Number %
Underweight 0 0.0 38 100.0 38 3.8
Normal 1 0.4 232 96.0 233 234
Overweight 1 0.2 423 99.2 424 42.6
Obese 16 5.3 284 94.7 300 30.2
Smoking habit
Yes 13 4.0 316 96.0 329 33.1
No 5 0.8 661 99.2 666 66.9
Habit of taking process food
Yes 11 3.0 352 97.0 363 36.5
No 7 1.1 625 98.9 632 63.5
Physical work
Yes 5 1.0 476 99.0 481 48.3
No 13 2.5 501 97.5 514 51.7
Involved in sedentary activity
Yes 13 2.9 429 97.1 442 44.4
No 5 0.8 549 99.2 553 55.6
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Prevalence of diabetes

Yes 13 1.9 654 98.1 667 67.0
No 5 15 323 98.5 328 33.0
Duration of diabetes ( in years)

Does not arise 5 1.5 323 98.5 328 33.0
<5 2 0.7 289 99.3 291 29.2
5-10 2 1.0 204 99.0 206 20.7
10-15 3 3.0 96 97.0 99 9.9
15* 6 8.5 65 91.5 71 7.1
Total 18 1.8 977 98.2 995 100.0

Table 2: Distribution of adults according to socioeconomic characteristics and prevalence of hypertensive heart disease.

The percentage of adults of age 60 years and above was 8.0 and 5.3% of
them were patients of hypertensive heart disease. For them the chance of
affecting by the problem was 4.40 times as it was for other adults
[R.R.=4.40,C.1.{ 1.610,11.951}]. The sample higher educated adults were
57.5% and 2.6% of them were suffering simultaneously from
hypertension and heart disease. This group of adults had 2.70 times more
chance of affecting by this health hazard compared to the chance of others
[ R.R.=3.70, C.1.{ 1.308,12.695}]. There was no significant trend in the
rate of prevalence of hypertensive heart problem with the increase in level

of education [;(2:5.629, p-value= 0.131]. In the sample there were

12.3% retired persons and 2.3% of them were the patients of hypertensive
heart problem. They had 43% more chance of facing this health problem
compared to the chance of other professionals [R.R.=1.43,C.I1.{
0.420,4.868}]. Prevalence of hypertensive heart disease was not

significantly associated with occupation [}(2:0.871, p-value=0.929].

The percentage of adults not involved in physical labour was 51.7% and
2.5% of them were the patients of hypertensive heart disease. Their
chance of affecting by the problem was 2.43 times as it was for others
[R.R.=2.43,C.1.{ 0.874,6.760}]. However, prevalence of hypertensive
heart disease was not statistically associated with involvement in physical

labour [}(2 = 3.104,p —value= 0.078]. The percentage of respondents

involved in sedentary activity was 44.4 and 2.9% of them were the
patients of hypertensive heart disease. Among them the chance of
prevalence of the problem was 3.25 times as it was in others
[R.R.=3.25,C.1.{1.168,9.041}]. The prevalence of this health hazard was

significantly associated with the utilization of time by the adults [;(2 =
5.738, p —value = 0.017].

The percentage of adults coming from highest income group of families
was 12.6 and 4.8% of them were the patients of hypertensive heart
problem. For them the chance of facing the problem of hypertensive heart
disease was 3.48 times as it was in others [ R.R.=3.48, C.I.{
1.329,9.110}]. Though there was no increasing trend in the rate of
prevalence of hypertensive heart disease with the increase in level of
family income , yet level of family income was significantly associated

with prevalence of this health hazard [}(2:10.241, p-value=0.014].
However, family expenditure was not statistically associated with the

prevalence of this health problem [}(2:7.161, p —value= 0.067]. But

adults belonged to families spending highest amount of money as family
expenditure was worst sufferers (4.5%) from the problem. In this group
there were 13.5% adults and they had 2.21 times more chance of affecting
by the disease [R.R.=3.21,C.1.{ 1.223,8.403}]. The sample process food
consumers was 36.5% and 3.0% of them were suffering from
hypertensive heart disease. For this group of respondents the chance of
prevalence of the disease was 1.74 times more as it was for others
[R.R=2.74, C.1.{1.072, 7.006}]. Consumption of process food and
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prevalence of hypertensive heart disease were significantly associated [

)(2 = 4,799, p —value = 0.028]. Among the respondents 33.1% were

smokers and 4% of them were the patients of hypertensive heart disease.
This group of adults was in risk of prevalence of the disease by 5.26 times
compared to the risk of non-smokers [R.R.=5.26,C.1.{1.891,14.633 ].
Smoking habit was significantly associated with the prevalence of

hypertensive heart disease [ }(2 =12.700, p —value = 0.000].

The sample obese adults were 31.4% and 5.3% of them were facing the
problem of hypertension and heart problem simultaneously. Their risk for
affecting by this health hazard was 18.53 times as it was in non-obese
adults [R.R.= 18.53, C.I.{ 4.285,80.119}]. Level of obesity and
prevalence of hypertensive heart disease were significantly associated [

X 2 =30.082, p —value = 0.000]. The percentage of diabetic adults was

67.0 and 1.9% of them were the patients of hypertensive heart disease.
For them the risk of prevalence was 28% more compared to the risk of
non-diabetic adults [R.R 1.28, C.I.{ 0.460,3.561}]. However,
prevalence of diabetes and prevalence of this health hazard were not

statistically associated [}(2 =0.223, p —value = 0.637]. A smaller group

of adults (7.1%) were suffering from diabetes for 15 years and above. The
prevalence of hypertensive heart disease was noted among 8.5% of them.
For this group the risk of the disease was around 6 times as it was for
others [R.R.=6.01,C.I{ 2.32,15,55}]. Duration of diabetes and prevalence

hypertensive heart disease were significantly associated [ }(2 =27.016, p
—value = 0.000].

Discriminant Analysis

It was seen that some of the socioeconomic variables were significantly
associated with prevalence of hypertensive heart disease and particular
level of a variable was the risk factor for this health problem. But no
variable was identified as the most responsible one for the prevalence of
this health hazard. The responsible variable was identified in
discriminating the hypertensive heart problem patients from other group.
For discrimination the variables included were residence, religion,
gender, marital status, age, education, occupation, family income and
expenditure, body mass index, smoking habit, consumption of process
food, physical labour, utilization of time, prevalence of diabetes and
duration of diabetes. Out of these variables age, family income and family
expenditure, body mass index, smoking habit, consumption of process
food, and utilization of time and duration of diabetes were significantly
different for two groups of adults. The most responsible variable in
discriminating the groups was body mass index followed by duration of
diabetes, smoking habit, family income, age, utilization of time, etc. The
results were shown in Table 3. The two groups of adults were significantly

discriminated [ A = 0.944, }(2 =56.937, p-value=0.000].
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Variables A F- p-value Discriminant Correlation  coefficient  of

Statistic coefficient variable and  discriminant
function score, r

Residence 0.998 1.543 0.214 0.159 0.162

Religion 0.999 0.807 0.369 0.162 0.117

Gender 0.999 0.896 0.344 0.153 -0.123

Marital status 1.000 0.054 0.816 -0.032 -0.030

Age 0.992 8.218 0.004 0.119 0.373

Education 0.997 3.434 0.064 0.086 0.241

Occupation 1.000 0.010 0.922 -0.151 -0.013

Family income 0.989 10.627 0.001 0.646 0.424

Family expenditure 0.995 4,903 0.027 -0.274 0.288

Body mass index 0.997 23.293 0.000 0.452 0.628

Smoking habit 0.987 12.838 0.000 -0.415 -0.466

Consumption of process food 0.995 4.812 0.028 -0.074 0.285

Physical labour 0.997 3.108 0.078 0.017 -0.229

Utilization of time 0.994 5.760 0.017 0.233 0.312

Prevalence of diabetes 1.000 0.223 0.637 0.298 -0.061

Duration of diabetes 0.986 13.769 0.000 0.422 0.483

Table 3: Results of discriminant analysis

Discussion

Hypertension is the most common modifiable risk factor for
cardiovascular diseases and often prevails with other major health hazard
[39]. The risk of hypertension and heart disease are strongly associated
with obesity [40]. Impact of longer duration of hypertension and chronic
blood pressure leads to heart failure [7, 39]. Other risk factors of
hypertensive heart disease are older age, consumption of high sodium and
fatty food, occupation without physical labour, sedentary activity, longer
duration of diabetes, family history of heart disease, non-adherence to
control high blood pressure and antihypertensive treatment [8, 11, 27 —
32,41-42].

Most of the risk factors for hypertensive heart disease are socioeconomic
and socio-demographic except clinical aspects. In this paper, an attempt
was made to identify some of the responsible factors in discriminating 18
hypertensive heart patients from the remaining 977 respondents. Out of
total 995 investigated respondents 46.4% were from urban areas, 14.8%
were non-Muslims, 50.1% were males. For these three groups of adults
the risks of hypertensive heart disease were 80%, 65% and 57%,
respectively more than those of others. But these 3 demographic
characteristics were not important in discriminating the hypertensive
heart patients from other group. Another demographic characteristic was
marital status but the risk of the diseases were almost similar for single
and married adults. There were only 8% elderly people and 57.5% higher
educated people. For these two groups the risks of the disease were 4.40
and 3.70 times as these were for others. Out of these two variables, age
was important in discriminating two groups of adults. The risks of the
disease for retired persons, physically inactive persons and persons
involved in sedentary activity were 1.43, 2.43 and 3.35 times compared
to those of their counter parts. But except sedentary activity the other
variables had little influence in discriminating the two groups of adults.

The lifestyle factors are family income and expenditure, smoking habit
and habit of taking process food [5]. These 4 variables were significantly
different for two groups of adults. The risks of the disease for adults
coming from highest income and highest family expenditure groups,
process food consumers and smokers were 3.48, 3.21, 2.43 and 5.26,
times, respectively than those of others. Out of these 4 characteristics,
smoking habit and family income were the third and fourth responsible
factors in discriminating the two groups of adults.

Obesity and diabetes are inter-related health problem for many adults.
These were noted in many studies in both home and abroad [43-46]. These
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two health problems are also the sources of hypertensive heart disease [1,
11, 27]. The present study also indicated that obese and diabetic adults
were at higher risk of facing the problem of hypertensive heart disease.
The chance of prevalence of the problem among obese adults was 18.53
times compared to that of non-obese adults. The variable body mass index
was the most responsible one to discriminate the two groups of adults.
Longer duration of diabetes was another risk factor for this health
problem. Those who were suffering for 15 years and above their risk of
this health hazard was more than six times compared to the risk of others.
Duration of diabetes was the second most responsible variable for
discrimination.

Conclusion

The objective of the present study was to identify some responsible
socioeconomic variables for hypertensive heart disease among
Bangladeshi adults of 18 years and above. For the purpose, data were
collected from 995 respondents of both urban and rural localities. The
information presented here were the analytical results of the collected data
from the investigated respondents. To identify the responsible variables
discriminant analysis was performed. Before that, the risk ratio for adults
belonged to a particular level of a socioeconomic variable was calculated.

Among the respondents 1.8% were the patients of hypertensive heart
disease. These respondents were significantly different from others in
respect of the variables body mass index, duration of diabetes, smoking
habit, family income, age, utilization of time, etc. Out of these variables,
the most responsible one was the body mass index. The second
responsible one was duration of diabetes. These variables were identified
depending on the absolute values of correlation coefficients of the
variable and discriminant function scores. The other variables were
presented here according to the decreasing values of correlation
coefficient.

The sample obese respondents were 31.4% and for them the risk of the
prevalence of the disease was 18.53 times compared to the risk of non-
obese adults. Around seven per cent (7.1%) adults were suffering from
diabetes for 15 years and above. For them the risk of prevalence was 6.01
times as it was in others. Smoker respondents were 31.4%, their risk of
prevalence was 5.26 times as it was in non-smokers. The percentage of
adults of highest income group of families was 12.6. Their risk of
prevalence was 3.34 times compared to the risk of other adults. There
were 8% elderly people, for them the risk was 4.40 times as it was for
adults of ages below 60 years. Those who were involved in sedentary
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activity (44.4%) their risk of facing the problem of hypertensive heart
disease was 3.25 times compared to the risk of others.

The risks of prevalence were also more for urban people, non-Muslim
adults, males, married people, higher educated people, retired persons,
process food consumers, and physically inactive adults. Out of these
variables, only process food consumption and prevalence of hypertensive
heart disease were significantly associated.

Due to upward movement towards economy and social status lifestyle has
been changing. As a result, obesity, diabetes, hypertension and impacts of
these cannot be avoided. One of the major impact is heart disease. Thus
there is every possibility of increasing trend of hypertensive heart disease
unless precaution is not adopted to control obesity, diabetes and
hypertension. As a precautionary measure the following steps can be

taken:

0] People should do any sort of physical labour so that body
weight can be controlled.

(i) People should avoid restaurant food, process food and
salty and fatty food.

(iii) People should take healthy and home made food as per as
possible.

(iv) People should join the blood screening program whenever
it is possible.

(v) People should be cautious in controlling blood sugar level

and high blood pressure.

Rural and urban health workers can suggest the people to follow the
above steps.
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