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ABSTRACT

BACKGROUND

Kerala is an Indian state, which is advanced with respect to various health indicators like infant mortality rate, maternal mortality
rate, immunisation coverage, family planning acceptance etc., also social determinants like literacy, transport facilities, health
awareness etc. But the state is facing the problem of a sharp increase in certain communicable diseases, especially the vector-borne
diseases. The situation with regard to Non-Communicable Diseases too is a serious one in the state. Hypertension, which is well
recognised as a cause for prolonged morbidity and decrease in quality of life has assumed the proportions of an important public
health problem here. By this study we attempted to find out the prevalence of hypertension among adults residing in Kollam
Municipal Corporation area. An exploration into the factors, which are associated with hypertension has also been done. The
findings can help in identifying the pertinent aspects of high blood pressure among urban population. This information can be used
in planning and implementing suitable steps in controlling hypertension in urban population.

The objectives of this study are-

1. To find out the prevalence of hypertension among adults residing in an urban area of Kerala.

2. To determine the factors associated with hypertension in the above population.

MATERIALS AND METHODS
A cross-sectional study was conducted during the months of February and March of 2017. The study area included 4 wards in the
Kollam Municipal Corporation area. The study subjects included 300 individuals above 18 years of age, residing in the study area.

RESULTS
The prevalence of hypertension was found to be 40% in the study area; 27% were identified as pre-hypertensives. Higher age and
better educational status have significant association with hypertension (p value < .05). Also stress, comorbidities, increased BMI
and waist: hip ratio, positive family history and alcohol intake were found to be significantly associated with high blood pressure
(p< 0.05).

CONCLUSION
The prevalence of pre-hypertension is also high. Programmes focusing on weight reduction, stress relief, alcohol intake etc. and
proper management of comorbidities can reduce the prevalence of hypertension.
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BACKGROUND

Hypertension is a chronic condition of concern due to its role
in the causation of coronary heart disease, stroke and other
vascular complications. It is the commonest cardiovascular
disorder posing a major public health challenge to population
in socio-economic and epidemiological transition. It is one of

‘Financial or Other Competing Interest’: None.
Submission 13-10-2017, Peer Review 06-11-2017,
Acceptance 13-11-2017, Published 20-11-2017.
Corresponding Author:

Dr. Jayasree Chandrasekharan Nair,

“Shree Nandanam,” VARA-746-A,

Near HDFC Bank, Vattiyoorkavu P.O,
Thiruvananthapuram, Kerala.

E-mail: jayasree_cs @yahoo.com

DOI: 10.14260/jemds/2017/1374

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 90/ Nov. 20, 2017

the major risk factors for cardiovascular mortality, which
accounts for 20 - 25 percent of all deaths.!l The first
hypertension prevalence study in India was done by Chopra
et al in 1942 with continuation thereafter. Literature search
and findings of many of the studies found a regular increase
in the prevalence of hypertension. In India with a population
estimation of 1.1 billion, the prevalence of HTN has been
estimated to be 3% to 34.5% in males and 5.8% to 33.5% in
females. By the end of 2025, the projected prevalence of HTN
in Indian men and women are 22.9% and 23.6%.(2]

The prevalence of hypertension in the last six decades has
increased from 2% to 25% among urban residents and from
2% to 15% among the rural residents in India. Recent studies
from India have shown the prevalence of HTN to be 25% in
urban and 10% in rural adults in India.(? All over India, the
urban population shows a steep increase in the prevalence of
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hypertension.®) The prevalence of hypertension among
women in Thiruvananthapuram city was found to be 30.6%,®
very high prevalence of 52% was reported in a sample of
elderly population in Thiruvananthapuram.(5)

As far as Kerala is concerned, most of the state does not
show a sharp demarcation between the urban and rural
areas. The demography and social organisation are similar in
almost all areas in Kerala. Still the number of health care
institutions and accessibility to health care is marginally
better in urban areas. So, we attempted to find out the
prevalence of hypertension in adults who are residents of
Kollam Municipal Corporation.

Studies done in both rural and urban settings have found
out that the prevalence of comorbidities like diabetes
mellitus, hypercholesterolemia are also high. Moreover,
complications due to hypertension were also high in such
cases.(®)

An attempt at control of hypertension is possible only if
an in-depth study is done regarding the various risk factors
prevalent in the area. Several workers have identified factors
like obesity, sedentary lifestyle, hypercholesterolemia, high
salt intake, smoking, alcoholism, intake of certain drugs,
mental stress etc. to be associated with hypertension. An
understanding of how these factors operate at the individual
level and community level is crucial to formulating and
implementing robust and effective prevention and control
programmes.(7)

Health policies are formulated by the state based on this
information. Risk factor studies in hypertension by various
investigators have proved that any control programme will
essentially need multisectoral efforts to bring about a positive
outcome.(®)

MATERIALS AND METHODS
Study Design
Cross-Sectional Study.

Study Sample
Adults above 18 years who are residents of the study area for
at least the past 1 year.

Study Period
February 4th 2017 to April 3rd 2017

Study Setting

The study was conducted in an urban area in Kollam district
in Kerala. Kollam Municipal Corporation has 55 wards. Of
these, 12 wards fall within the field practice area of the
Community Medicine Department of Travancore Medical
College. The population of each of these wards comes to
about 7000.(9 The general characteristics of the population
inhabiting these areas are more or less similar. The study was
conducted in 4 wards randomly selected from these 12 urban
wards.

Sample Size

A pilot study was conducted in the selected area by the
investigators. It was found out that the overall prevalence of
hypertension in adults came to 25%. So 25% was taken as the
prevalence and the sample size was calculated. Applying the
formula 4pq/d2, the sample size is 4 x 25 x 75/5 x 5 = 300.
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Sampling Technique

The population in each of the 12 urban wards coming in the
field practice area of Travancore Medical College comes to
about 7000. The general and demographic characteristics and
infrastructure facilities of all these 12 wards is more or less
homogenous. Hence, 4 wards were randomly selected out of
these 12 wards. From each ward, 75 individuals were selected
so that a total of 300 is got (75 x 4). In each ward, the first
house was selected randomly. Then from that house, every 5t
house was selected. All individuals residing in the house who
were above 18 years of age were included in the study. This
was continued till 75 individuals were got in each ward.

Inclusion Criteria

All individuals (both male and female) of age 18 years or
above from the selected houses, residing in the study area for
at least the past 1 year.

Exclusion Criteria

1. Seriously ill patients.

2. Known cases of secondary hypertension.

3. Persons with difficulties in communicating like mentally
challenged individuals.

Data Collection

The data was collected by using a pretested structured
questionnaire by interviewing the study subjects, which was
done by the investigators.

Measurements of blood pressure, weight, height, waist
and hip circumferences were made by the investigators using
standardised mercury sphygmomanometer, beam balance,
anthropometric rod and non-stretchable measuring tape
respectively.

The blood pressure was measured after a resting period
of 5 minutes using a calibrated mercury sphygmomanometer;
2 measurements were made at 30 minutes interval. The
average of these two readings was taken.

Data Entry
Data entry was done in Microsoft Excel. Data analysis was
done using SPSS. Percentages, frequencies, means, medians
etc. were calculated. Significance testing was done by using
Chi-square test. A p value < 0.05 was considered significant.
Due clearance from the Institutional Ethical Committee
was obtained and after taking informed consent from the
study subjects the study was conducted.

Objectives

e To study the prevalence of hypertension among adults
residing in an urban area in Kerala.

e To determine the risk factors of hypertension in the study
population.

RESULTS

The total number of subjects studied was 300. In our study
population, most of the people were in the age group 50 - 64
yrs. (33.3%) and most of them were females (55.9%) and
majority of them were Muslims (60%). In our current study
when family income is taken into consideration, APL families
tend to be of higher incidence (84%) as compared to BPL
(16%). Most of the study population had education of 10
standard and above (69.7%).
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Socio-Demographic Profile | Frequency | Total | (%) >0.8
Age Waist-to-hip ratio among males >0.9 31 10.3
18- 34 yrs. 99 33 Total 300 100
35-49yrs. 67 300 22.3 Table 2. Risk Factors of Hypertension in the Study
50 - 64 yrs. 100 333 Population
65 and above 34 11.3
Gender When BMI was taken into consideration, 35.7% were
Male 106 300 441 having a BMI > 23. Among females, 23.7% have a waist-to-hip
Female 194 55.9 ratio > 0.8. Among males, 10.3% have a waist-to-ratio > 0.9.
Rel.igion In order to find out the association between hypertension
Hindu 98 323 and the various risk factors studied, chi-square test was done.
Muslim 180 300 60
Christian 22 7.3 Age Hyper- Non- Tota Chi- P
Monthly Ina_)me of the Group tensives Hyper- 1 Square | value
Family 252 300 84 (120) tensives value
APL 18 16 (180)
BPL 18-34 5 (4.2) 94 (52.2) 99
Education 35-49 19 (15.8) | 48(26.6) | 67 15.5 0.001
>=10 yrs. of schooling 209 300 | 697 50-64 68(56.6) | 32(17.7) | 100
<= 10 yrs. of schooling 91 30.3 - >65 28 (23.3) 6 (3.3) 34
Table 1. io-D hic Ch h Education
able 1. Socio emo‘?,zailgig)naracwrs of the Study > 10 yrs. of 56 (46.6) 153 (85] 209 50.06 .001
P schooling | 64(533) | 27(15) | 91
=10
A systolic blood pressure of 140 mmHg or above and/ or a ) O;FS_
diastolic blood pressure of 90 mmHg or above and/ or of schooling
already on antihypertensive drugs was considered as Monthly
hypertension.(1® Of the 300 individuals studied, 101 were Income 95(79.1) | 157(87.2) | 252 3.47 045
. APL 25(20.9) | 23(12.7) 48
known hypertensives already on treatment; 19 more BPL
individuals were newly detected to be hypertensives; so 120 Physical
hypertensives and 180 normotensives were identified. Of this Activity 28(23.3) 34(18.9) 62 867 215
180, 81 people (27%) were identified as pre-hypertensives. Moderate | 92(76.6) | 146(81) | 238
Hence, the prevalence of hypertension in the study gzg:ft(;‘r’;
population came to 40%. Salt Intake
The risk factors that were considered in our study were Low 5 (4.2) 8 (4.4) 13 013 993
physical activity, salt intake, comorbidities like diabetes Moderate 105 157 (87.2) | 262
mellitus, dyslipidaemia, death due to coronary artery disease High 1((?[7;;) 15(8.3) 25
below 40 yrs. in first-degree relatives, habits like smoking or Alcohol )
alcoholism, family h/o of hypertension, BMI, waist-to-hip No 105 177 (98.3) | 282 14.9 0.001
ratio. Majority were leading a sedentary life (79.3%). Out of Yes (87.5) 3(1.7) 18
the total study population, only 8.3% of them were taking Smoki 15 (12.5)
high salt.. Majorit_y of them takg moderate_ amount 9f sa?t (add m;olng 106 167 (92.8) | 212 1.73 133
salt during cooking). The habit of smoking prevailed in 9%. Yes (88.3) 13 (72.2) 27
Prevalence of alcoholism was detected in 6%; 29.3% lead a 14 (11.7)
stressful life. From our data collected, 25.3% were k/c/o Stll\}ess 71(592) | 141 (783) | 212 127 001
diabetes mell.ltus, 63% V\_/ere k/;:/o dysllpld.aemla. Qut f)f the Yes 49 (40.8) 39 (21.7) a8
total population we studied, 52% were having family history Diabetes
of hypertension and 7.3% had first-degree relatives having Mellitus 66 (55) 158 (87.8) | 224 40.9 .001
died of CAD before the age of 40 years. No 54 (45) 22(12.2) 76
. 0 Yes
p}llhs'k Pia;to.r.s Frequency Yo Dyslipidae
ysical Activity mia 73(60.8) | 164 (91.1) | 237 | 397 001
Moderate and Above 62 20.7 No 47 (39.2) 16 (8.9) 63
Sedentary 238 79.3 Yes
Salt Intake Family
Low 13 43 History 41(34.2) | 103(57.2) | 114 15.3 .001
Moderate 262 87.3 No 79(65.8) | 77(42.8) | 156
High 25 8.3 CY;]S)
Smoking 27 9 No 104 174 (96.7) | 278 | 1059 | 0.001
Alcohol 18 6 Yes (86.7) 6(33) | 22
Stress 88 29.3 16 (13.3)
Diabetes Mellitus 76 25.3 BMI
Family history in first-degree relative 156 52 >23 64(53.3) (71%) 107
CAD history less than 40 yrs. 22 7.3 43 (40.2)
BMI > 23 107 35.7
Waist-to-hip ratio among females 71 23.7
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W/H Ratio
Male <=0.9
>0.9 26 (55.3) 49 (83) 75 6.086 0.013
Female 21 (45.7) 10 (17) 31 12.05 0.001
<=0.8 35 (48) 88 (72.7) 123
>0.8 38(52) 33(27.3) 71

Table 3. Risk Factors Associated with Hypertension

From our study, we found that socio-demographic profiles
like age, education have significant association with
hypertension (p value <.05). There is more risk of developing
hypertension as the age increases. Majority of the
hypertensives were in the age group 50 - 64 yrs. Out of the
120 hypertensives, 56.6% were in that age group when
compared to 17.7% of the normotensives. It shows a
significant association (p value= .001). It is also found that
education plays a significant role in development of
hypertension. Among 120 hypertensives, 64 were having an
educational qualification of less than 10 yrs. of schooling
(53.3%) (p value <.001).

It is seen that most of the hypertensive individuals were
above poverty line (79.1%).

Excessive alcohol intake is an important risk factor for
hypertension; 12.5% of the hypertensives were alcoholic
compared to 1.6% of the normotensives, which is significant
(p value= 0.001). Stress also plays an important role in
developing hypertension. Among hypertensives 40.8% lead a
stressful life, whereas only 21.6% of normotensives were
stressed. We found that people having hypertension also have
comorbidities like diabetes and dyslipidaemia. It was found to
be significant that is 45% of hypertensives were diabetic,
whereas among normotensives 12.2% were diabetic.
Similarly, 39.9% were dyslipidaemic compared to 8.8% of
normotensives.

A positive family history of hypertension was present in
65.8% of the hypertensive patients. Therefore, family history
was found to be a significant risk factor for developing
hypertension. In our current study, among 120 hypertensives
79 of them (50.6) were having positive family history (p
value= 0.001).

16.6% of hypertensives were having first-degree relatives
died due to CAD before the age of 40 yrs. compared to 3.3% of
normotensives, which is statistically significant (p value .001).

From our data, it is clear that prevalence of hypertension
is highest among overweight and obese individuals. Out of
120 hypertensives 53.3% were having a BMI > 23, whereas
only 40.2% of the normotensives had a BMI > 23 (p value <
0.001).

The final risk factor included in our study was waist-to-
hip ratio. From the data collected it was seen that among
males 45.7% of hypertensives were having waist-to-hip ratio
high (> 0.9), whereas in case of females 52% were having
high waist-to-hip ratio (> 0.8) as compared to 17% and 27.3%
respectively among normotensives (p value < 0.01).

DISCUSSION

From the study conducted in surrounding area of Travancore
Medical College and Hospital, it is seen that prevalence of
hypertension is highest in the age group 50 - 64 years
(56.6%) and least in individuals between 18 - 34 yrs. (4.1%).
Blood pressure rises with age in both sexes. Almost all Indian
studies found increasing level of blood pressure with
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increasing age. Bombay executive study showed a prevalence
of 40% in the age group >/= 50 years.[11]

The peak age of HTN in a study conducted in Andhra
Pradesh was 60 - 69 years and a proportionate increase with
age was observed in both sexes. These findings may be due to
changes in the vascular system as age advances. Many
surveys, cross-sectional studies have demonstrated a positive
relation between age and blood pressure in diverse,
geographical and socioeconomic conditions.[12]

Regarding socioeconomic status, we found education and
family income shows statistically significant association with
hypertension. As the educational status increases, chance of
developing hypertension decreases. Majority of the
hypertensives were having less than 10 yrs. of schooling
(53.3%) and found that most of them were above poverty line
(79.1%), whereas in a study conducted on Prevalence of
Hypertension and Determination of Its Risk Factors by Jugal
Kishore et al in Rural Delhi concluded that education was an
independent risk factor of hypertension.[13]

Excessive alcohol intake is an important risk factor for
hypertension; 12.5% of the hypertensives were alcoholic
compared to 1.6% of the normotensives. Similarly, in a study
conducted by Manoj Kumar Singh Singamsetty et al in a rural
community of Nellore, Andhra Pradesh, India linear trend of
association was seen with tobacco and alcohol use, more than
the cut-off value (p value < 0.005).014]

The present study shows stress can cause raised blood
pressure and lead to hypertension. Among hypertensives
40.8% lead a stressful life, whereas only 21.6% of
normotensives were stressed. Several studies have suggested
that chronic exposure to stress may have an influence on
increased blood pressure. One such similar study conducted
in Rio de Janeiro suggest the relevance of control of
psychological stress to the non-therapeutic management of
high blood pressure. Results showed individuals who had
stronger responses to stressor task were 21% more likely to
develop blood pressure increase when compared to those
with less strong response (OR: 1.21; 95% CL: 1.14 - 1.28;
p<0.001).0251

Regarding coexisting diseases, most of the hypertensives
were found to have both diabetes mellitus and dyslipidaemia,
which was statistically significant. Among hypertensives, 45%
were diabetic compared to 21.6% among non-hypertensives.
Similarly, Bombay executive study(1l) showed the prevalence
of diabetes amongst hypertensives as 31% compared to
10.4% amongst non-hypertensives. Chennai urban population
study has reported 25.5% diabetes amongst hypertensives
compared to 8.26% among normotensives.

A positive family history has a significant role in
developing hypertension. Positive family history of
hypertension was present in 65.8% of the hypertensive
patients. An epidemiological study conducted by Paul M
Anand suggest that 20% - 60% of essential hypertension is
inherited and remaining is acquired or environmental.[11]In a
study of epidemiology of hypertension in rural Haryana
under the auspices of the All India Institute of Medical
Sciences, the incidence of family history of hypertension was
at least 5 times as frequent in hypertensives as in control.[16]

There were a total of 14 subjects whose first-degree
relatives had died of CAD at the age below 40 yrs. and it was
found that all of them were hypertensives; 16.6% of
hypertensives were having first-degree relatives died due to
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CAD before the age of 40 yrs. compared to 3.3% of
normotensives. The Framingham study showed that
hypertension causes a two- to four-fold increase in risk of
cardiovascular events compared to normotensives of the
same age.(17) Bombay executive study showed a prevalence of
20.95% CHD amongst all hypertensives compared to 4.96%
amongst normotensives. The prevalence amongst all Grade 2
and Grade 3 (JNC XVII) hypertensives was 22.32%.(11)

In our study, we have seen that there is a significant
association between BMI and waist-to-hip ratio. Majority of
the hypertensives were having high BMI (> 23) and high
waist-to-hip ratio which was similar to the study conducted
by the Department of Community Medicine in the rural field
practice area of a Medical College of Nellore. A linear trend of
association was seen with obesity (BMI > 25) and waist-hip
ratio more than the cut-off value (p value < 0.005).(149

Epidemiological observations have identified obesity as a
risk factor. The greater the weight gain, the greater the risk of
high blood pressure. The Jaipur urban and rural
study,(18) Haryana study,(16) the Chennai population study as
well as the Bombay executive study(11) have all shown higher
weight and BMI among hypertensive group study also showed
in a multiple logistic regression analysis that a BMI of >= 25
kg/m2 was associated. A Kerala Study has shown that
participants with increased waist circumference > 90 cm in
men and > 85 cm in women were 1.84 times more likely to be
hypertensive compared to those with normal waist
circumference.(19)

In our study physical activity, gender, smoking and salt
intake were not significantly associated with hypertension. A
similar finding was obtained in a cross-sectional study
conducted among 369 individuals of 30 yrs. and above
attending OPD in rural health training centre under Dept. of
Community Medicine, Govt. Medical College, Haldwani during
June - August 2013,20) whereas a majority of the studies
showed a positive correlation between physical activity, salt
intake and hypertension. Study by Frisoli et al demonstrated a
clear relationship between salt intake and the level of blood
pressure.(21) Prevalence of hypertension is directly related to
the salt intake in a study in rural Kerala; 55.46% were
hypertensive with an intake of > 10 gm/day.(22) A study of
rural population in Central India (Sevagram)@3) found that
duration of smoking was significantly related to the
prevalence of hypertension. Guedes NG et al found higher
prevalence of hypertension in the sedentary group.(24
According to a study conducted in Lucknow in an urban area,
hypertensives were less physically active (odds ratio OR=
4.83), which has significantly contributed to the risk of
hypertension.[25]

CONCLUSION

The prevalence of hypertension is 40%; 69 persons among
known case of hypertensives are having uncontrolled BP.
Hypertensives were highest among the individuals in the age
group of 50 - 64 years (56.6%). Factors like age (50 - 64
years), < 10 years of schooling, Below Poverty Line status,
alcohol consumption, stress, presence of comorbidities, a
family history of hypertension, a history of a first-degree
relative having died of coronary artery disease below the age
of 40 years, a BMI of > 23, a waist-to-hip ratio of > 0.9 (males)
and > 0.8 (females) are significantly associated with
hypertension. Awareness programmes and other control
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programme in the community have to be focused on these
important factors.
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