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Prevalence of Hypertension among Urban Poor with and without
Diabetes - A Study from South India
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Abstract

Objective: Hypertension and Diabetes are considered as two leading risk factors
of mortality in the world. According to an ICMR-INDIAB study, prevalence of
hypertension in Tamil Nadu was higher in urban population than the rural
population. Hence this study was planned to estimate the prevalence and
distribution of hypertension among the urban poor with and without diabetes.

Methods: A community based cross-sectional study was conducted among two
backward communities in North Chennai, Tamil Nadu. A total of 330 participants
with and without diabetes, were recruited after screening 1272 subjects and self
reported diabetes cases of 235. Measurement of blood pressure was done in both
groups based on American Heart Association (AHA) criteria and diagnosis of
diabetes was made based on the previous history of diabetes and WHO criteria.

Results: Prevalence of hypertension (Stage Il) among the people with diabetes
and without diabetes was reported 44.8%, and 42.6% respectively (p= 0.046).
Obesity and overweight were significantly associated with prevalence of
hypertension among people with diabetes (p= 0.021). Distribution of stage Il
hypertension among males and females were 46.2% and 42.80% respectively.
There was significant gender difference in the prevalence of HTN (p = 0.043).

Conclusion: Prevalence of hypertension was found to be higher among the
diabetic group compared to the non- diabetic group (44.8% vs 42.6%), though
the difference between the two was not very substantial. We therefore conclude

that half of the urban poor are hypertensive even if they are not diabetic.

Introduction

ypertension (HTN) and Diabetes

Mellitus (DM) are the two leading
risk factors of mortality in the whole
world. Hypertension occurs relatively
with few symptoms and it remains
largely under-detected, especially in
developing countries where routine
screening at health care is extremely
underutilized. There is evidence that
blood pressure reduction has been
associated with a decreased risk of
diabetes related complications.!

High blood pressure is reportedly
accountable for 13% of deaths and
high blood glucose is accountable for
6% globally.? Hypertension is said to
kill nearly 1.5 million people in the
South-East Asia region. Two third
of the global hypertensive cases are
living in the developing countries.
It is estimated that, by 2025, there
will be 1.56 billion adults living with

hypertension in the world.> Elevated
blood pressure (BP) is a major risk
factor for ischemic heart disease,
peripheral vascular diseases, stroke,
myocardial infarction, and renal failure.*
It is a vital global public health issue
and considered as leading cause of
cardiovascular diseases and premature
death. According to the World Health
Organization report of 2011, 32.5% of
the Indian population were reported to
have high blood pressure. Almost equal
prevalence was reported in men and
women, 33.2% and 31.7% respectively.’
Indian Council of Medical Research-
India Diabetes (ICMR-INDIAB) study
reported that overall prevalence of

hypertension in India was 26.3% and the
state wise prevalence of hypertension
in Tamil Nadu was 31.5% in 2014.¢
Additionally there is an increasing
prevalence of hypertension in the
Indian population, especially among
the urban population.” Study from
Nepal reported that higher prevalence
of hypertension was observed among
people with low educational status.?
Also there is evidence that prevalence
of hypertension and poor treatment of
hypertension was higher among people
in the lower socioeconomic strata, and
especially in the lower occupational
categories.”’” Contradictory to above
studies, a multicentric study from India
reported that there is a correlation
between higher educational status and
prevalence of hypertension in elderly
people.’’ Also there are various studies
report that prevalence of hypertension
was significantly associated with high
socioeconomic status.'??

Various studies have reported that
high blood pressure increase the risk
of long-term micro and macro vascular
complications such as heart disease,
stroke, kidney failure, peripheral
vascular disease, and can cause death
among people with type 2 diabetes
mellitus.*!® The Twin Epidemic (SITE)
Study by R.J. Shashank et.al reported
that existence of hypertension as
higher among diabetic patients (59.3%)
than the non-diabetic subjects (39%).1¢
Similar studies reported of a high
prevalence of hypertension in diabetes
than non-diabetes.'!® Also it was
found that control of hypertension
slows down the progression of diabetic
complications.”? Recommendations
from American Diabetes Association
and the European Association for the
Study of Diabetes noted that destructive
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Table 1: Demographic and clinical details

DM

Mean age (years) 4416 £8.2
Female 125 (75.8%)
Male 40 (24.2%)
Smoking

Current smoker 6 (3.6%)

Ex-smoker 8 (4.8%)

Never 151 (91.5%)
Alcoholism

Current user 10 (6.1%)

Ex-user 11 (6.7%)

Never 140 (84.8%)
Mean BMI 263+5
Mean systolic BP 133.7 £16.6
Mean diastolic BP 86.5+10.4
Previous history HTN 46 (27.9%)
Abnormal waist circumference male 2 (5%)
Abnormal waist circumference female 79 (63.2%)

Table 3: Prevalence of hypertension and obesity among diabetic and

management of cardiovascular risk
factors, which include high blood
pressure and obesity, may be even
more beneficial in patients with
T2DM because of their increased
risk of cardiovascular morbidity and
mortality.?

This study attempts to find out the
prevalence of hypertension among
diabetic and non-diabetic urban poor.

Methods

This community based cross-
sectional study was conducted
among two backward communities
(Panamarathotty and Jeevarathnam
nagar) in North Chennai, Tamil Nadu.
A total of 1272 apparently healthy
individuals in the age group of 20-80
years were screened for diabetes with
Indian diabetes Risk Score (IDRS) and
235 confirmed diabetes cases were
reported during the screening. The
diagnosis of diabetes was made based
on the following criteria. Fasting
venous blood sample was collected
and 2-hour 75 g Oral Glucose Tolerance
Test (OGTT) was performed for selected
participants. Self-reported diabetes
cases and those who tested positive on
OGTT (2126 mg/dl - fasting or = 200
mg/dl - 2 hour) were considered as
diabetics and the fasting value <110 mg/
dl and two- hour value < 140 mg/dl or
IDRS risk score less than 30 or random
blood sugar less than 120 mg/dl were
considered as non-diabetics.?>* Pre-
diabetics and pregnant women were
excluded from the study.

The study participants were
categorized into two groups, Group-1
being subjects with diabetes (DM) and

Non-DM  p value
43.6+11.6 0.613
125 (75.8%) 1.00 Prevalence of hypertension
40 (24.2%) Normal blood pressure
Elevated blood pressure
3 (1.8%) 0.279 Stage I hypertension
1 (0.6%) Stage IT hypertension
161 (97.6%)  0.190 Gender difference
Male & Female
9 (5.5%) 0.712 Normal blood pressure
6 (3.6%) 0.187
150 (90.9%) Stage I hypertension
279+6 0.009
1276+18.6  0.002 Stage II hypertension
855+ 14 0.452 .
27 (16.4%) 0.013 Obesity
. Under weight
718((26?2;)) Normal BMI
Overweight
Obesity

non-diabetic population

DM n (%), *p value Non-DM n (%), *p value
20 (12.10%) 36 (21.80%)
7 (4.20%) 9 (5.50%) *0.558
64 (38.80%) 50 (30.30%) * 0.012
74 (44.80%) 70 (42.40%) * 0.046

2 (5.0%), 18 (14.40%) 5 (12.5%),31 (24.8%)

Elevated blood pressure 1 (2.5%), 6 (4.80%) *0.756 2 (5.0%), 7 (5.6%) *0.537
19 (47.5%), 45 (36%) *0.075

14 (35.0%), 36 (28.8%)

*0.119
18 (45.0%), 56 (44.8%) 19 (47.5%), 51 (40.8%)
*0.164 *0.122
5 (3%) 6 (3.6%) *0.532

29 (17.6%) 23 (13.9%)
35 (21.2%) 23 (13.9%) *0.627
96 (58.2%) 113 (68.5%) *0.203

p <0.05 is considered as significant

Group-2; subjects without diabetes
(Non-DM). Sampling was done based
on the list of diabetic and non-diabetic
patients obtained from the total
screening. Every 2 patient from the
diabetic list and every 7' patient from
the non-diabetic list were randomly
selected. Sample size was calculated
based on a pilot study done among the
existing population which found that
50% of the diabetics and 35% of non-
diabetics were hypertensive. Using
two sample proportion formula, (95%
confidence level, 80% power, proportion
of hypertension in group I being 50%
and group Il being 35%); the estimated
sample size came to 167. A total of 330
participants have been recruited for
two groups with 165 subjects in each.
Blood Pressure was measured in both
groups using OMRON automatic blood
pressure monitor (HEM-7111). AHA
2017 guidelines were used to diagnose
the hypertension.*

Structured interview schedule was
prepared and informed written consent
was obtained from the participants.
Each participants were interviewed by
trained field investigator and data on
socio demographic details such as age,
gender, behavioural risk factors such as
smoking, alcoholism, anthropometric
measurements such height,weight,
waist circumference were collected.
Body Mass Index (BMI) was classified
based on the Asian-Pacific cutoff
points.? The study was conducted
between February and July 2018. The
study was approved by the institution’s
ethics committee.

Statistical Analysis

Data were entered in MS Excel and
statistical analysis was done using SPSS
software version 20. Mean and standard
deviation were used for reporting
continuous variable and frequencies
were used for categorical variables. Chi
square test and t-test were used to test
statistical significance. Binary logistic
regression was done to identify the
association with hypertension and its
risk factors. In which blood pressure
>140/90 and <140/90 was dependent
variable and age, diabetic status,
gender, behavioural habits, body
mass index, waist circumference were
independent variables. A p value of less
than 0.05 was considered as statistically
significant.

Results

Data of 330 participants with and
without diabetes (165 DM and 165
Non-DM) were analyzed in this study.
Mean age of the DM subjects was
44.16+8.2 and Non-DM was 43.6+11.6.
Age was comparable in both groups (p=
0.613). Male female ratio was similar
in both groups 40:125. Regarding the
behavioural risk factors, majority of the
participants reported they did not have
any behavioural risk habits such as
smoking or alcoholism. BMI was found
higher among non-diabetic group
compared to diabetic group 27.9+6
and 26.3+5 respectively (p=0.009).
There was significant difference in
the systolic pressure of both groups.
Higher systolic blood pressure was
seen people with diabetes than people




Table 2: Prevalence and distribution
of hypertension among total

population

Variables n (%) P
values

Prevalence of hypertension

Normal blood 56 (17.0%)

pressure

Elevated blood 16 (4.8%)

pressure

Stage I 114 (34.5%)

hypertension

Stage II 144 (43.6%)

hypertension

Distribution of Male Female

hypertension

Normal blood 7 (8.80%) 49 (19.6%)

pressure

Elevated blood 3(3.80%) 13(5.2%) 0.523

pressure

Stage I 33 (41.30%) 81(324%) 0.017

hypertension

Stage IT 37 (46.2%) 107 (42.8%) 0.043

hypertension

p <0.05 is considered as significant.

without diabetes (p=0.002). However
diastolic pressure was found similar
in both groups (p=0.452). Among the
total participants 27.9% of diabetics
and 16.4% of the non-diabetics reported
a previous history of hypertension.
Abnormal waist circumference was
found more among females than males.
In both the groups 95% of the males had
normal waist circumference (<102 cm)
and among females 63.20% diabetics
and 62.40% non-diabetics were reported
abnormal waist circumference (>88 cm).
Details are shown in Table 1.

Prevalence and Distribution of
Hypertension

According to AHA 2017 classification,
prevalence of stage Il HTN among total
population was 43.6%. Out of this
44.8% were diabetic and 42.4% were
non-diabetic. There was significant
difference in the prevalence of HTN
among diabetic and non-diabetic
subjects (p= 0.046), despite a small
difference in the percentage between
the two. Prevalence of hypertension
was found more among males than
the females. Stage 1 hypertension
was reported among 41.30% males
and 32.40% females (p=0.017), Stage
IT hypertension was reported among
46.30% of the males and 42.80% females
(p=0.043). There was significant gender
difference in prevalence of HTN.
Among the diabetic subjects, 45% males
were hypertensive and 44.80% of the
females were hypertensive and among
non-diabetic subjects, 47.50% males
were hypertensive and 40.80% of the

Table 4: BMI and hypertension
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Body Mass Index (BMI) Normal BP Elevated BP  Stage 1 HTN  Stage IlHTN Total
Under weight <18.5 4(33.3) 1(83) 3(25.0) 4(333) 12 (3.6)
Normal 18.5-22.9 15(29.4) 1(2.0) 15 (29.4) 20 (39.2) 51 (15.4)
Overweight 23-24.9 7 (12.1) 6(10.3) 26 (44.8) 19 (32.8) 58 (17.5)
Obese >25 30 (14.4) 8(3.8) 70 (33.5) 101 (48.3) 209 (63.3)
Values are n (%)
60
o *
50 486
*
40 40 39.6
9 OUnder weight
= 30 2o [ONormal BMI
> 2411 HOverweight
Fa 20 20 [ Obese
20
10 6 83 8.6
. 54,
0 1 1 1
Normal BP Elevated BP Stage I HTN Stage T HTN
Stages of Hypertension

*p=0.021, **p=0.245, compared with Stage II hypertension. *p=0.005, **p=0.015, compared
with Stage I hypertension. p < 0.05 is considered as significant.

Fig. 1 : BMI and hypertension among diabetic group

females were hypertensive (Tables 2
and 3).

Prevalence of Obesity

Prevalence of obesity (225 kg/m?)
reported among urban poor was 63.3%
(Table 4). Prevalence was found to
be similar in both diabetic and non-
diabetic groups (58.2% vs 68.5%).
Details are shown in Table 3.

Association with Obesity and
Hypertension

Among the total obese subjects
48.3% were stage II hypertensive
and 33.5% were stage I hypertensive.
Among the overweight category 32.8%
stage II hypertensive and 44.8% were
stage I hypertensive (Table 4).

Among the diabetic group,
obesity was associated with stage II
hypertension (p=0.021) but among the
non-diabetic group, obesity was not
associated with stage II hypertension
(p=0.129). Similarly, in diabetic group
obesity and overweight were associated
with stage I hypertension (p= 0.005,
p= 0.015) but in non-diabetic subjects
there was no significant association
with hypertension and obesity or
overweight.

In the diabetic subjects, 50% of the
hypertensive (stage II) were obese,
and in non-diabetic subjects, 46.9% of
the hypertensive (stage II) were obese.

Likewise in the diabetic group 34.3%
of the hypertensive (stage II) were
overweight and 30.4% hypertensive
(stage II) were overweight in the non-
diabetic group. Details are shown in
Figures 1 and 2.

Association with various risk factors
and hypertension

Binary logistic regression analysis
showed that age, alcohol consumption,
body mass index were significantly
associated with prevalence of
hypertension. Gender, history of
diabetes waist circumference were not
significantly associated with prevalence
of hypertension (Table 5).

Discussion

The cross-sectional study of
prevalence of hypertension among
urban poor revealed that there is a
greater risk of developing hypertension
even if they are not diabetic. Many
studies had reported that prevalence of
hypertension is associated with socio-
economic status, especially higher
socio-economic status.!’3 However,
this statement is no longer true.

The present study reported that
overall prevalence of hypertension
among urban poor was 43.60%, this
prevalence is more or less equal to
TWIN epidemic study (2010) by Joshi
SR et al which had reported 46.0%
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60
50 50 *
50 Heh
*%
40 39.1 39.1
= . . [0 Under weight
%
R 283 | 30430 [ Normal BMI
E [ Overweight
19.5 [l Obese
20 174
13
10
53
00
0 I 1 1
Normal BP Elevated BP StageIHTN  Stage IIHTN
Stages of Hypertension

*p=0.129, *p=0.495, compared with stage II hypertension, *p=0.830, **p=0.473, compared
with stage I hypertension; p < 0.05 is considered as significant.

Fig. 2: BMI and hypertension among non-diabetic group

Table 5: Results of binary logistic regression dependent variable BP<140/90 vs >140/90

Significant variables B

Age (years) -0.042
Status Of Diabetes 0.387
Gender 0.136
Smoking habits -0.127
Alcoholism 0.607
Tobacco usage -1.094
Body Mass Index -0.761
Waist Circumference (Male) 0.390
Waist Circumference (Female) 0.365

S.E. Odds ratio P value
0.012 0.958 (0.936-0.982) 0.001
0.240 1.473(0.921-2.356) 0.106
0.323 1.145 (0.608-2.157) 0.675
0.369 0.881 (0.427-1.816) 0.730
0.288 1.835 (1.044-3.225) 0.035
0.598 0.335 (0.104-1.081) 0.067
0.206 0.467 (0.312-0.699) <0.0001
0.415 1.478 (0.655-3.332) 0.347
0.306 1.440 (0.790-2.625) 0.234

p <0.05 is considered as significant

prevalence of hypertension.’ A Study
on Chennai Urban Population Study
(CUPS) 2003 revealed that prevalence of
hypertension among general population
was 21.1%. Also in the Chennai Urban
Rural Epidemiology Study (CURES)
2007, prevalence of hypertension
was reported 20%. Both studies were
conducted in a 5 years gap, but there
is not much change in the prevalence
of hypertension among the Chennai
population.?*?” But the prevalence of
hypertension among urban poor of
the same city was reported as having
doubled among the general population
in the last 10 years.

ICMR- INDIAB study reported that
31.5% of urban populations of Tamil
Nadu are hypertensive. Hypertension
was significantly higher among urban
residence than the rural residence
in Tamil Nadu.® The present study
reported that prevalence of HTN was
more among people with diabetes than
non-diabetes, however a study from US
reports that hypertension was seen in
50% of the people with diabetes than

the people without diabetes.?

A study from India reported that
prevalence of hypertension was higher
among women in the urban areas as
compared to rural areas. The same
study also reported that significant
determinants of hypertension among
urban population were, place of living,
high dietary fat, low fiber intake
and obesity.” In the present study
prevalence of hypertension was more
among men compared to women. Also
we found that majority (63%) of the
urban poor were obese and 17.5% are
overweight. A study by Vigneswari et
al reported that prevalence of obesity
was 57.3% among urban poor (2015).%
The present study found that obesity
and hypertension were statistically
significant among people with diabetes,
where as in non-diabetics; obesity and
hypertension were statistically not
significant. A study from south India
reported that intake of salty food and
adding additional salt to meal was
significantly associated with increased
risk of pre-hypertension. Those who

are taking salty food daily/weekly
twice or thrice/occasionally were
found with high probability of getting
hypertension as compared to those who
did not take salty food.*

Conclusion

Hypertension is highly prevalent
among urban poor. Prevalence was
found to be higher among people
with diabetes than the people without
diabetes, though the difference between
the two was not very substantial.
Prevalence of hypertension was
significantly associated with obesity
in people with diabetes but obesity
was not associated with people without
diabetes. Then why the non-diabetic
urban poor are hypertensive? There is
the need to do further research among
the urban poor in the area of vascular
diseases, dietary habits, psychosocial
factors such as stress and sleep apnea
which are considered common causes
for hypertension.
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