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Abstract

The information presented here were analytical results of data collected from 950 adults of ages 18 years and
above residing in a semi-urban area of Bangladesh to identify the variables responsible for the prevalence of
hypertension and retinopathy simultaneously among the adults. Out of 950 respondents 5.3% were hypertensive
and 70.0% of them were suffering from retinopathy also. The sample hypertensive retinopathy patients were
3.7%. This health problem did not vary significantly with the variation of residence, religion, marital status,
economic variation, body mass index, and sedentary activity of the adults. But males, non-Muslims, married
persons, adults of lowest economic activities, underweight adults and adults involved in sedentary activity had
higher risk of facing this health problem. Over age, illiteracy, non-involvement in any recognized work, physical
inactivity, process food consumption, prevalence of diabetes, longer duration of diabetes and hypertension were
significantly the higher risk factors for the prevalence of hypertensive retinopathy. The risk ratios for these
levels of variables were 10.94, 5.61, 5.75, 2.42, .48, 2.19, 3.29, and 1.19 times respectively as these were for
other adults. However, the most responsible variable was duration of hypertension followed by age, education,
duration of diabetes, process food consumption, etc. These were identified by discriminant analysis.

Keywords : Hypertension, Retinopathy, Socioeconomic variable, Responsible variable, Risk ratio, Discriminant

analysis.

INTRODUCTION

Hypertension in association with obesity and diabetes
can lead to severe health hazard worldwide [ 1, 2 ].
These three non-communicable diseases increase the
risk of heart disease, stroke, chronic kidney disease,
disability, retinopathy, target organ damage, and
sometimes death [ 3 - 18]. Retinopathy is one of the
target organ damage due to high blood pressure and
it is one of the deadliest disease in the eye and this
problem is known as hypertensive retinopathy [11].
But, hypertension is the major cause of premature
death worldwide [ 19 ]. Number of adults with
hypertension increased from 594 million in 1975 to
1.13 billion in 2015. The increase was noted largely
in low-and middle-income countries. Around 7.5
million deaths or 12.8% of the total of all deaths
worldwide occur due to high blood pressure [ 20 ]. It
is predicted to be increased to 1.56 billion adults with

hypertension in 2025 [ 21 ]. Thus worldwide death
is also expected to be increased due to hypertensive
retinopathy. The causes of hypertensive retinopathy
are age, duration of hypertension, smoking habit,
family history of hypertension, elevated blood
pressure, longer duration of diabetes and obesity [ 6-7,
21 - 24]. Mild hypertensive retinopathy was observed
among non-diabetic adults also and in one study it
was noted that 10% non-diabetic adults were affected
by hypertensive retinopathy [ 25 - 27]. Retinopathy
occurs due to prolonged diabetes, and uncontrolled
blood glucose[ 28 - 31]. Retinopathy was also observed
among older people without diabetes [ 27 ]. Ithappens
when high blood sugar levels damage blood vessels
in the retina and it starts due to uncontrolled blood
sugar and delayed treatment of diabetes and it is the
second largest non-communicable disease among
human beings [ 31-32].
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The statement mentioned above were noted in
hypertensive adults. Predictors for Bangladeshi
adults were also mentioned [ 33 |. It was reported that
eldest age group was a risk factor for hypertension [
33] ]. But, regular physical activity and diet control
can reduce the blood pressure, blood sugar, body
weight and hence can reduce the hypertension and
its associated health problem [ 34 - 37]. Moreover,
some socioeconomic variables or a particular level of
a variable may not create the problem of hypertension
in all types of subjects [38 - 40]. Thus an attempt
was made to identify some socioeconomic variables
responsible for prevalence ofhypertensive retinopathy
among Bangladeshi adults of 18 years and above.

METHODOLOGY

For this analysis the data were collected from adults of
ages 18 years and above residing in a semi-urban area
where both urban and rural facilities were prevailed.
The adults were investigated using quota sampling
plan to cover males and females in the ratio 50.1:49.9
[41]. The respondents were investigated by some
medical technologists during the session 2018 - 19 by
direct interview. The total investigated units were 950
and information were recorded from them through
a pre-designed and pre-tested questionnaire. The
questionnaire contained questions related to different
socioeconomic variables of the respondents and of the
families. Maximum questions were related to different
socio-demographic variables of the respondents and
of their lifestyle, specifically their personal food habit,
working habit, physical activity, utilization of time,
prevalence of any non-communicable disease viz.
eye problem, kidney problem, heart problem, blood
pressure, blood sugar , treatment stage of disease,
admission into hospital, duration of disease and
treatment stage of the disease. Beside these variables,
information on family income and family expenditure
were also recorded. The value of each of the variable
was noted in nominal scale.

The respondents were classified into 4 categories
according to their body mass index ( BMI). Body mass
index was measured from the information of weight
(in kg ) divided by height (in metre?) The categories
of the investigated subjects were underweight ( if BMI
< 18.5 ), normal( 18.5 < BMI,< 23 ), overweight ( 23
< BMI < 27.5) and obese ( BMI = 27.5) [42-43]. They
werealso divided into 4 groupsaccordingto their blood
pressure level ( mmHg). The 4 groups were identified
as optimal ( BP <120/80 ), normal (BP <130/85 ),
high normal ( BP < 140/85) and hypertensive ( BP 2
140/90) [34, 44]. The adults were also classified into
2 groups; in one group there were 35 hypertensive
retinopathy patients and in another group there 915
were other adults.

To fulfil the objective of the study, association of any
of the socioeconomic variables with prevalence of
hypertensive retinopathy was examined. Significant
association was decided if probability of any Chi-
square test statistic used for observing association
< 0.05. Irrespective of significant or insignificant
association the risk ratio [R.R ] in favour of a higher
group ( in percentage) of any of the variables along
with 95% confidence interval of R.R was calculated.
Finally, discriminant analysis [ 45 -47 ] was done to
discriminate hypertensive retinopathy patients from
other investigated adults to identify the important
variables for this discrimination. Statistical calculation
was done using SPSS version 25.

RESULTS

The sample contained 950 adults, out of which 50
were hypertensive and 70% of them were suffering
form retinopathy also [Table 1]. The total retinopathy
patients were 178 in the sample. Beside retinopathy
patients, there were another 32.2% adults of
other diseases. The different health hazards were
significantly associated with level of hypertension [
¥ =139.385, p -value=0.000].

Table 1. Classification of adults according to health hazard and level of hypertension

Health Level of hypertension Total

hazard Optimal Normal High normal Hypertensive Number %
Number % Number % Number % Number %

None 295 58.2 [143 441 |26 37.7 2 4.0 466 49.1

Heart 50 9.9 63 194 |14 20.3 5 10.0 132 13.9

Eye 85 16.8 |46 142 |12 17.4 35 70.0 178 18.7

Kidney 28 5.5 41 12.7 |10 14.5 6 12.0 85 8.9

Others 49 9.7 31 9.6 7 10.1 2 4.0 89 9.4

Total 507 534 |[324 341 |69 7.3 50 5.3 950 100.0
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The percentage of rural adults was 68.7 and 3.8%
of them were patients of hypertensive retinopathy
as against the overall prevalence rate of 3.7% in the
sample. The rural respondents had 14% more risk of
affecting by the aforementioned non-communicable
disease [ R.R.=1.14, C.I1.(0.55,2.34]. But prevalence of
hypertensive retinopathy did not vary significantly
with 2the variation of residence of the respondents
[ X =1.230, p -value=0.726 ; Table 2]. The non-
Muslim respondents were 15.5% in the sample. But
6.1% of them were suffering from hypertension
and retinopathy simultaneously. For this group the
chance of prevalence of the disease was 1.89 times
as it was for Muslim respondents [ R.R.=1.89,C.I.(
0.90, 2.47)]. However, rezligion was independent
of this health hazard [ X =2.914, p -value=0.088
].Prevalence rate among males (50.1%) was 4.0 and
they were 18% more exposed to this health problem[
R.R.=1.18,C.1.(0.61,2.27)}, though gender variation
and prevalence of hypertensive retinopathy were not
significantly associated [JC2 =0.254, p -value=0.614].
Similar insignificant relationship was observed
for adults of different marital status , but married
persons ( 90.0%) had 3.78 times chance of affecting
by this health hazard[ X = 2.060, p -value=0.151;
R.R..=3.78, C.1.(0.52, 27.30]. The prevalence rate in
married persons was 4.0% against 1.1% rate in single
adults. There were 9.8% elderly people in the sample
and 20.4% of them were suffering from hypertensive
retinopathy. The prevalence rate was significantly
inczreasing with the increase in ages of the adults [
X =87,525, p -value=0.000]. For elderly people the
chance of prevalence was 10.94 times as it was for
others [ R.R.=10.94, C.1.(5.83,20.52)].

The illiterate adults in the sample was 11.8% and
13.4% of them were affected by prevalence of
hypertensive retinopathy. This prevalence rate was
significantly higher than 2the overall prevalence rate
in the sample adults [ X =34.856, p -value=0.000].
The prevalence rate was decreasing with the
increase in level of education of the respondents.
The chance of prevalence was 5.61 times for illiterate
persons as it was in educated persons [R.R.=5.61,
C.1.(2.96,10.63)]. There were 8.3% respondents who
were either inactive or unable to work due to old age.
The prevalence rate among them was 15.2% and this
rate was significantly hig2}1er compared to the rates in
other professionals [ X =36.676, p -value=0.000].

For this group the risk of prevalence was 5.75 times
as it was in other professionals [ R.R.=5.75, C.1.(2.98,
11.11)]. The lowest prevalence rate (0.005) was
noted among servicepersons ( 22.8%). The rate
(4.5%) was also higher among farmers ( 13.9%).
Among the respondents 52.6% were involved in
physical work. They were least affected group in
respect of facing the problem of hypertension and
retinopathy simultaneously. For them the prevalence
rate was 0.022. There were 7.8% elderly people who
were physically unable to work. Among them the
prevalence rate was 0.054. The prevalence rate for
physically inactive group was significantly higher [ )C
= 6.554, p-value=0.038]. For inactive group the risk
of prevalence was 2.42 times as it was for physically
active adults [ RR.=2.42, C.I.(1.20,4.88)]. Watching
television, gossiping with friends and relatives over
telephone and reading newspapers are used as a
mode of passing leisure time by many adults. These
works are termed as sedentary activity. In the sample
59.2% adults were involved in sedentary activity. For
them the prevalence rate of hypertensive retinopathy
was 0.044. This rate was higher as it was in thze sample
adults, but it was not significantly higher [ X =2.265,
p - value=0.132]. For them the chance of prevalence
was 1.73 times as it was for others [ RR.=1.73,
C.1.(0.84,3.54)].In the sample 11.7% adults were
from families of lowest income group. For them the
prevalence rate was 0.054. This rate was decreasing
, but not 51gn1f1cantly, with the increase in family
income |[ )C =2.472, p -value=0.480]. The chance
of prevalence for adults of families of lowest income
group was 1.56 times as it was for others [R.R.=1.56,
C.I.( 0.66,3.67)]. The percentage of adults coming
from the families spending lowest amount of money
was 25.6 and 5.4% of them were the patients of
hypertensive retinopathy. For them the risk was 94%
more compared to the risk of other adults [R.R.=1.94,
C.1.(1.01,3.76)]. The risk was significantly increasin
with the increase in level of family expenditure [ X
= 6.24, p - value=00.010]. There were 50.2% adults
habituated in taking process food and 5.2% of them
were suffering from hypertensive retinopathy. For
them the chance of prevalence was 2.48 times as
it was for others [R.R.=2.48, C.I.(1.21,5.10)]. Habit
of taking process food was significantly aSSOCIated
with prevalence of this health hazard [)C =6.544, p
-value=0.011]. There were 52.1% non-smokers, but5.1%
of them were affected by the prevalence of hypertensive
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Table 1. Distribution of adults according to prevalence of hypertensive retinopathy and socioeconomic variables

Prevalence of hypertensive retinopathy
. . . Total
Socioeconomic variables Yes No
Number % Number % Number %

Residence
Rural 25 3.8 628 96.2 653 68.7
Urban 10 3.4 287 96.6 297 31.3
Total 35 3.7 915 96.3 950 100.0
Gender
Male 19 4.0 457 96.0 476 50.1
Female 16 3.4 458 96.6 474 49.9
Religion
Muslim 26 3.2 776 96.8 803 84.5
Non-Muslim 9 6.4 138 93.6 147 15.5
Marital status
Currently married 34 4.0 821 96.0 855 90.0
Currently single 1 1.1 94 98.9 95 10.0
Age (in years)

<25 0 0.0 42 100.0 42 4.4
25-40 0 0.0 159 100.0 159 16.7
40 -50 3 1.0 304 99.0 307 32.3
50-60 13 3.7 336 96.3 349 36.7

60" 19 20.4 74 79.6 93 9.8
Education
Illiterate 15 13.4 97 86.6 112 11.8
Primary 7 3.3 208 96.7 215 22.0
Secondary 7 2.7 249 97.3 256 26.9
Higher 6 1.6 361 98.4 367 38.6
Profession
Agriculture 6 4.5 126 95.5 132 13.9
Business 6 3.2 183 96.8 189 19.9
Service 1 0.5 216 99.5 217 22.8
Housewife 10 3.0 323 97.0 333 35.1
Others 12 15.2 67 84.8 79 8.3
Physical labor
Yes 11 2.2 489 97.8 500 52.6
No 20 5.3 356 94.7 376 39.6
Unable to work 4 5.4 70 94.6 74 7.8
Income (000 taka )

<50 6 5.4 105 94.6 111 11.7
50-100 20 4.1 466 95.9 486 51.2
100 - 150 4 2.4 160 97.6 164 17.3
150* 5 2.6 184 97.4 189 19.9
Family expenditure (in 000 taka)
<50 14 5.8 229 94.2 243 25.6

50-100 14 3.6 378 96.4 392 41.3

100 -150 6 3.3 177 96.7 183 19.3

150" 1 0.8 131 99.2 132 13.9
Smoking habit
Yes 10 2.2 445 97.8 455 47.9
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No 25 5.1 470 94.9 495 52.1
Habit of taking process food

Yes 25 5.2 452 94.8 477 50.2
No 10 2.1 463 97.9 473 49.8
Utilization of time

Sedentary activity 25 4.4 537 95.6 562 59.2
No 10 2.5 378 97.5 388 40.8
Obesity

Underweight 4 6.6 57 93.4 61 6.4
Normal 13 5.3 233 94.7 246 25.9
Overweight 9 2.3 377 97.7 386 40.6
Obese 9 3.5 248 96.5 257 27.1
Prevalence of diabetes

Yes 20 5.6 339 94.4 359 37.8
No 15 2.5 576 97.5 591 62.2
Duration of diabetes (in years)

Does not arise 15 2.5 576 97.5 591 62.2
<5 4 3.4 112 96.6 116 12.2
5-10 5 3.7 130 96.3 135 14.2
10 -15 6 8.0 69 92.0 75 7.9
15* 5 15.2 28 84.8 33 3.5
Duration of hypertension (in years)

Does not arise 0 0.0 900 100.0 900 94.7
<5 0 0.0 1 100.0 1 0.3
5-10 8 80.0 2 20.0 10 0.9
10 -15 10 62.5 6 37.5 16 1.4
15* 17 73.9 6 26.1 23 2.7
Total 35 3.7 915 96.3 950 100.0

retinopathy. This proportion of affected adults was
significantly higher in compglrison to the proportion of
affected smoker adults [ X =5.437, p -value=0.020].
The non-smokers had 2.30 times risk compared to the
risk of smoker adults [ R.R.=2.30, C.1.(1.12, 4.73)].

The percentage of diabetic adults was 37.8 and 5.6 %
of them were suffering from hypertensive retinopathy.
Some of them (3.5%) were suffering for 15 years and
above, prevalence rate in them was 0.739. The average
suffering was 6 years with standard deviation of 6.68
years. With the increase in duration of diabetes t%le
prevalence rate was significantly increased [ X =
18.372, p —-value=0.001]. The risk of prevalence for
patients suffering forlonger duration was 3.29 times as
it was for others [R.R.=3.29, C.I1.(1.28,8.48)]. This risk
was 2.19 times among diabetic patients compared to
that of non-diabetic adults[ R.R.=2.19, C.1.(1.14,4.22)].
Prevalence of hypertensive retinopathy were
significantly dependent on prevalence of diabetes [
X = 5790, p -value=0.016]. Another significantly
influencing variatz)le of the prevalence was duration of
hypertension [ X =674.254, p=00]. The hypertensive

adults suffering for 15 years and above was 46.0%
and hypertensive retinopathy was prevailed in 73.9%
of them. This group was 2.7% in the sample. Only
0.9% adults were suffering from hypertension for 5 -
10 years and the prevalence rate of this health hazard
among them was 0.8. For them the risk was 1.19 times
as it was for others [ R.R.=1.19, C.1.(0.82, 1.73)]. The
average suffering from this health hazard was 13.79
years with standard deviation of 4.08 years.

DISCRIMINANT ANALYSIS

The above presented results indicated that age,
education, profession, physical labour, process food
consumption, duration of diabetes and duration
of hypertension were significantly associated with
prevalence of hypertensive retinopathy. But according
to the objective of the study, we need to identify some
variables to discriminate the hypertensive retinopathy
patients from other adults under study. For this,
discriminant analysis was performed using the
variables residence, religion, gender, marital
status, age, education, profession, family income,

Archives of Diabetes and Endocrine System V3 .12.2020 28



Responsible Variables in Discriminating Bangladeshi Adult Patients of Hypertensive Retinopathy from

other Adults

family expenditure, physical labour, smoking habit,
process food consumption, utilization of time,
body mass index, prevalence of diabetes, duration
of diabetes and duration of hypertension. These
variables were sufficient to discriminate between
two groups of adults as was observed by Chi-square
tes;c, where the results of the test were A=0.361,
X =957.904, p -value=0.000. The variables age,
education, profession, physical labour, smoking habit,
process food consumption, prevalence of diabetes ,

Table 3. Results of discriminant analysis

duration of diabetes and duration of hypertension
were significantly different for two groups of adults.
The results were shown in Table 3. The mostimportant
variable for discrimination was decided by the highest
absolute value of correlation coefficient (r) between
discriminant function score and variable. The most
important variable was duration of hypertension
followed by age, education, duration of diabetes,
process food consumption, prevalence of diabetes,
etc.

Variables Wilk's A | F P -value | Discriminant function coefficient | r

Duration of hypertension 0.374 1584.174 | 0.000 1.017 0.971
Age 0,933 68.572 0.000 0.087 0.202
Education 0.977 22.582 0.000 |-0.065 -0.116
Duration of diabetes 0.983 16.518 0.000 -0.233 0.099
Process food consumption 0.993 6.576 0.010 -0.015 0.063
Prevalence of diabetes 0.994 5.813 0.016 -0.163 -0.059
Physical labour 0.994 5.584 0.018 -0.134 0.058
Smoking habit 0.994 5.457 0.020 0.028 0.057
Profession 0.995 4.815 0.028 0.048 0.054
Family expenditure 0.997 3.286 0.070 |-0.039 -0.044
Religion 0.997 2916 0.088 0.080 0.042
Family income 0.997 2.757 0.097 |-0.017 -0.041
Body bass index 0.997 2.621 0.106 -0.090 -0.039
Utilization of time 0.998 2.265 0.133 |-0.078 0.037
Marital status 0.998 2.060 0.152 0.013 -0.035
Gender 1.000 0.254 0.615 0.019 -0.012
Residence 1.000 0.122 0.727 0.090 -0.009

DISCUSSION For this, 950 adults of ages 18 years and above were

Hypertension is a relatively easy preventable disease
which is associated with other non-communicable
diseases, such as diabetes, kidney diseases, nerve
damage, eye problem, overactive thyroid gland, sleep
apnoea, pregnancy, obesity, etc. [ 48 - 50 ]. The eye
problem in presence of hypertension, obesity and
diabetes was noted in both home and abroad [ 13
- 15, 51-52]. In earlier studies it was observed that
prevalence of diabetes, duration of diabetes, being
females, old age, physically inactivity , blood pressure
were the risk factors for prevalence of retinopathy.
In this paper an attempt was made to identify some
important variables responsible for retinopathy when
adults were suffering from high blood pressure also.

investigated. Among the adults, there were 68.7% rural
people, 50.1% males, 15.5% non-Muslims and 90.0%
married persons. For each of these 4 categories of
adults the prevalence rate of hypertensive retinopathy
was higher than the prevalence rate for the overall
sample adults. This overall rate was 3.7.. This rate was
0.7 among the 5.3% hypertensive adults. None of the
prevalence rate mentioned above was significantly
different from the overall prevalence rate. But for all
of these categories of adults the risk of prevalence was
higher compared to the risk of their counterparts. Like
other study [ 14], the old age was the risk factor for the
prevalence of hypertensive retinopathy. For elderly
people the risk was 10.94 times as it was for adults of
other ages. The prevalence rate was increasing with
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the increase in ages of adults. Illiteracy was the risk
factor for the prevalence. For illiterate people the risk
of prevalence was 5.61 times than it was for others.
With the increase in level of education the prevalence
rate was significantly decreasing. Similar result was
observed in another study [ 53]. Lower economy was
also the risk factor for prevalence. The adults belonged
to lower economic group of families had higher risk
of prevalence. This phenomenon was noted in other
study also [ 53].

In many studies, lifestyle factor including physical
inactivity was identified as the risk factor for many
non-communicable diseases [ 36-38, 51-52]. This
study also indicated that physical inactivity was the
risk factor for prevalence of hypertensive retinopathy.
For physical inactive group the risk was 2.42 times as
it was for others. The risk was also higher for process
food consumers and adults involved in sedentary
activity. However, the risk of prevalence was not
prominent for smokers.

Usually, obesity is the cause of many non-
communicable diseases [36 -38].In other studies it
was noted that obesity was the cause of retinopathy
and diabetic retinopathy [51-52]. But this study
did not provide information of association between
obesity and prevalence of hypertensive retinopathy.
However, diabetes and duration of diabetes were the
risk factors for the prevalence of this health hazard.
Diabetic patients suffering for longest duration
had 3.29 times risk of prevalence compared to the
risk of other diabetic patients. Longer duration of
hypertension was the risk factor for the prevalence of
hypertensive retinopathy. This phenomenon was also
observed in other studies [12,14].

Finally, the study indicated that the most responsible

variable for hypertensive retinopathy was duration of
hypertension followed by age, education. duration of
diabetes, consumption of process food, prevalence of
diabetes, physical inactivity, etc.

CONCLUSION

The study was conducted to identify some
socioeconomic variables responsible for hypertensive
retinopathy among Bangladeshi adults of 18 years and
above. For this, data were collected from 950 adults
covering both males and females residing in both
urban and rural areas. The sample adults suffering

from hypertensive retinopathy was 3.7%. They were
70% of hypertensive adults ( 5.3%) in the sample.
Rural people(3.4%), urban people (3.4%) males
(3.8%), females (3.4%), Muslims (3.2%), non-Muslims
(6.4%), married (4.0%) and single ( 1.1%) adults were
not significantly different in rates of prevalence of the
disease under study. But, non-Muslims ( 1.89) and
married persons (3.78) had higher risk of prevalence.
Higher risk was also observed for people of lowest
economy ( 1.56) and physically inactive adults ( 2.42).
Significantly higher risk was observed among elderly
people( 10.94), lower educated people (5.61), process
food consumers ( 2.48), adults involved in sedentary
activity (1.73), diabetic adults ( 2.19), adults suffering
from diabetes for 15 years and above ( 3.29) and
hypertensive adults of 5 - 10 years duration ( 1.19).
The discriminant analysis identified duration of
hypertension as the most responsible variable for
the prevalence of hypertensive retinopathy. The
other responsible variables, in order of weight, were
age, education, profession, duration of diabetes,
consumption of process food, prevalence of diabetes,
physical inactivity, etc.

Due to upward social and economic mobility in the
society and in the country; obesity, hypertension and
diabetes cannotbe avoided. These three health hazards
are the source of other non-communicable diseases
including retinopathy, cardiovascular diseases, kidney
diseases, etc. So, attention should be focused to control
the negative effects of hypertension and diabetes. For
this, people should be advised to follow some guide
lines to maintain healthy life. These are

(i) Avoiding first food, excessive salt and high fatty
food and sugar-based food, and try to develop
the habit of taking home made food as per as
possible,

(ii) Engaging in any type of physical work and
physical exercise,

(iii) Developing habit of walking whenever it is

possible,

(iv) Avoiding sedentary activity as per as possible

(v) Controlling body weight,

(vi) Consulting doctor whenever it is necessary,

(vii) Trying to maintain the blood sugar level and
blood pressure level below danger level,

(viii) Avoiding smoking and drinking alcohol.
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Government health service providers with the
assistance of rural and urban social workers can do a
lot to encourage the people to lead healthy life.
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