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A STUDY ON PRE-HYPERTENSION AND HYPERTENSION IN A
RURAL AREA OF KANYAKUMARI DISTRICT
ABSTRACT

Background: The percentage of people affected by non-communicable diseases
(NCDs) is increasing among adults in both high income and developing countries.
Hypertension has been shown to be continuously and positively related to the risk of
diseases in heart. Hypertension is reported to be the fourth contributor to premature death
in developed countries and the seventh in developing countries Aims & Objectives. To
find out the prevalence of pre-hypertension and hypertension among persons>18 yrs of
age. and to find out factors associated with pre-hypertension and hypertension.
SUBJECTS & METHODS: It is a cross sectional study where 435 persons of both
sexes above 18 years of age were included. The study involved administration of
pretested questionnaire, measurements of blood pressure ,measurements of
anthropometry . Results. The Prevalence of Pre hypertension and hypertension was
32.4% and 24.1% . The factors which were significantly associated with Prehypertnsion
and Hypertension are age, family history of hypertension, Inadequate physical activity,
excess salt intake, tobacco smoking, alcoholism, BMI > 25kg//m2 and less consumption
of fruits and vegetables. Conclusion: Prehypertension and hypertension are associated

with inadequate physical activity and who are consuming excess salt intake.

Key words Prehypertension , Hypertension , BMI, Physical activity ,



Introduction

1. INTRODUCTION:

The percentage of people affected by non-communicable diseases (NCDs)
is increasing among adults in both high income and developing countries'.
According to the world health statistics report 2015, analysis of the worldwide
mortality data of the year 2012, of the 56 million deaths in that year, 38 million
(68%) were due to non communicable diseases. The case load due to these
diseases is increasing unequally in developing and underdeveloped countries. Out
of the 38 million non communicable disease deaths of the year 2012 nearly 75%
i.e. 28 million occurred in developing and underdeveloped countries. Most of
these deaths occurred before 70 years of age in these countries.

Cardiovascular diseases causes most of the deaths(46%) due to non
communicable diseases®.Hypertension is a major risk factor for coronary heart
disease, ischemic as well as hemorrhagic stroke. Hypertension has been shown to
be continuously and positively related to the risk of diseases in heart.
Hypertension is reported to be the fourth contributor to premature death in
developed countries and the seventh in developing countries.’” Analysis of
worldwide data showed that in the year 2010, 9.4 million deaths and 3.7% of total
DALYS were due to hypertension.”

The seventh report of Joint National Committee on Prevention, Detection,
Evaluation and Treatment of high blood pressure (JNC-7) defines hypertension as
blood pressure > 140/90mm Hg. Persons with blood pressure above optimal
levels, but not clinical hypertension (systolic blood pressure of 120-139 mm Hg

1|Page



Introduction

or diastolic blood pressure of 80-89 mm Hg) are designated as having “pre-
hypertension” .Pre-hypertension is not a disease category, it is a designation
chosen to identify people with increased risk of developing hypertension. It alerts
both patients and doctors to the risk of developing hypertension and motivates
them to prevent hypertension from developing. Hypertension was diagnosed as
per US Seventh Joint National Committee on Detection, Evaluation and

Treatment of Hypertension (JNC VII) criteria.’

The prevalence of hypertension is on a rise in India, both in urban and rural
areas.® Review of epidemiological studies in India shows that the percentage of
people affected by hypertension in the last 60years has increased from 2% to 25%
among people living in urban areas and from 2% to 15% among people living in
rural areas of India. Studies show that deaths due to cardiovascular disease are
highly variable in various regions of India. Compared to Northern states it is
higher among southern states. In India, hypertension awareness, treatment and
control status is low, with about 50% of urban and 25% of rural hypertensive
patients only are aware of its presence in India.’ Essential hypertension, which is
a grossly underestimated condition in rural communities is likely to be an
important public health problem. As many interventional programmes for
controlling high blood pressure were implemented the mean blood pressure has

decreased in many developed countries.

My study will help to improve awareness about hypertension, its risk and

control. My study details will help authorities to plan and implement
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Introduction

interventional programmes aimed at reducing the burden of hypertension and its

complications in the study area.
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Aims and Objectives

2. AIMS AND OBJECTIVES

1) To find out the prevalence of pre-hypertension and hypertension among
persons>18 yrs of age.

1) To find out factors associated with pre-hypertension and hypertension.

4|Page



Review of Literature

3. REVIEW OF LITERATURE

3.1 Overview

The percentage of people affected by non-communicable diseases (NCDs)
is increasing among adults in both high income and developing countries. NCDs
are causing more mortality worldwide each year than all other causes togrther'.
Non-communicable diseases (NCDs) include cardiovascular, renal, chronic non-
specific respiratory diseases, cancer, obesity and diabetes’. Greater numbers of
people living in old ages as a result of increasing life expectancy are at increased
risk of chronic diseases of various kinds. Rapidly changing lifestyles and
behavioral pattern of people is favorable for the onset of chronic diseases®.

According to the world health statistics report 2015, analysis of the
worldwide mortality data of the year 2012, of the 56 million deaths in that year,
38 million (68%) were due to non communicable diseases. The case load due to
these diseases is increasing unequally in developing and underdeveloped
countries. Out of the 38 million non communicable disease deaths of the year
2012 nearly 75% i.e. 28 million occurred in developing and underdeveloped
countries. Most of these deaths occurred before 70 years of age in these
countries’.

Common risk factors for MCDs are tobacco use, unhealthy diet,
hypertension, physical inactivity and obesity. The deaths and morbidity due to
NCDs will reduce considerably by adapting policies and implementing

programmes focused on reducing the load of these risk factors'.

5|Page
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Review of Literature

3.2 HYPERTENSION

Systemic arterial hypertension is defined as a state of chronically elevated

arterial blood pressure, as compared to what is normally expected.

Blood vessels carry blood from heart to every corner of body. With each
heart beat, blood is pumped into the vessels and this exerts a force on the walls of

the vessels. This creates blood pressure.

When the blood pressure is persistently high or raised it is known as

hypertension.

As pressure in the arteries increases the heart has to work harder to
overcome the pressure to pump out the blood. When hypertension is uncontrolled
it can ultimately result in heart failure. Continuous pressure on the vessels can
lead to weakening of the walls leading to rupture or aneurysm. Leaking of blood
into brain due to increased pressure can lead to stroke. Hypertension may also

lead to blindness, renal failure etc

Blood pressure is represented by two numbers; systolic the highest value
and diastolic the lowest value and is measured in millimeters of mercury (mm
Hg). The systolic blood pressure is peak pressure in blood vessels during systole.

Diastolic pressure refers to the lowest pressure during diastole.

Systolic pressure of 120 mmHg and diastolic pressure of 80 mmHg is
considered to be normal adult BP. However, the cardiovascular benefits of normal

blood pressure extend to lower systolic (105 mm Hg) and lower diastolic blood

8|Page
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pressure levels (60 mm Hg). Blood pressure in normal levels is important for the

proper functioning of vital organs and for overall health and wellbeing'>.

The definition of hypertension that is being followed worldwide is the one

given by World Health Organization (WHO) and the VII report of the joint

National committee on Prevention, Detection, Evaluation and Treatment of high

blood pressure (JNC-VII) which defines hypertension as systolic blood pressure

>140 mmHg and/or diastolic blood pressure > 90 mmHg.

Table 1 : Classification of blood pressure for adults (JNC VI1) criteria

BLooD PRESSURE SBP DBP
CLASSIFICATION MMHG MMHG
NORMAL <120 and <80
PREHYPERTENSION 120-139 or 80-8g
STAGE 1

140-159 or 90—99
HYPERTENSION
STAGE 2 >160 or >100
HYPERTENSION

SBPR, systolic blood pressure; DBP, diastolic blood pressure

9|Page
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3.2.1 Pre-Hypertension

Pre- hypertension is defined as blood pressure more than normal levels, but
below the levels of clinical hypertension i.e systolic blood pressure of 120-139
mm hg or diastolic blood pressure of 80-89 mm hg.

The term pre-hypertension is used to identify people at a high risk of
developing hypertension. It alerts both patients and doctors to the risk of
developing hypertension and motivates them to prevent hypertension from
developing.

Compared with normotensive people with BP less than 120/80 mm Hg
people with prehypertension have two times increased risk of deaths due to stroke

- I
and coronary heart disease .

Moreover, prehypertensives in their lives later lives have increased risk of
developing hypertension and CVD. Within 4 years of diagnosis if life style
changes are not made pre hypertensives have two times increased risk of

developing hypertension'*.

3.2.2 Symptoms of Hypertension

Most hypertensives are asymptomatic. Occasionally hypertensives develop
symptoms like dyspnoea, dizziness, headache, palpitations of the heart , chest
pain and epistaxis. Although they are non specific to hypertension , these
symptoms cannot be ignored.
3.2.3 Classification®

There are 3 different modes and classification of hypertension

10| Page
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3.2.3.1 According to blood pressure: This classification depends on blood
pressure readings as described in Figure - 1.
3.2.3.2 According to identifiable cause:

It can be classified as primary and secondary hypertension depending
on whether cause is known or not. When the causes are unknown is classified as
“essential”. 90% of all cases of hypertension are essential hypertension. When
some other disease process is involved in the causation of hypertension it is
known as secondary hypertension.

1. Essential Hypertension (>90%)

2. Secondary Hypertension

Obesity

Alcohol

Renal disease

Renal vascular disease

Parenchymal renal disease, particularly glomerulonephritis
Polycystic kidney disease
Pregnancy(Pre-eclampsia)

Drugs

Oral contraceptives containing oestrogens
Anabolic steroids

Endocrine disorders

Cushing's syndrome

Hyperparathyroidism

11| Page
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Phaeochromocytoma

Acromegaly

Thyrotoxicosis

Primary hypothyroidism

Primary hyperaldosteronism (Conn's syndrome)

Liddle's syndrome

11-B-hydroxysteroid dehydrogenase deficiency

Congenital adrenal hyperplasia due to 11-B-hydroxylase or 17-hydroxylase

deficiency

3.2.3.3 According to the extent of target organ damage: Increased blood
pressure can cause damage to various organs
Heart : IHD, LVH, Heart Failure
Brain : Stroke, TIC
Chronic kidney disease
Peripheral arterial disease
Retinopathy
3.3 Magnitude of problem worldwide
One billion people in the whole world are affected by hypertension which
has many risk factors. It is one of the most common, and controlable risk factor
for myocardial infarction, heart failure,peripheral arterial disease and stroke,'’.

54% of stroke and 47% of ischemic heart disease in the whole world is caused by

12| Page
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hypertension'’. Hypertension is the leading cause of mortality in the whole world.
Hypertension is one of the world’s great public health problems'®.

Estimates show that more than 25% of the world’s adult population had
hypertension in the year 2000, and it would increase to 29% by the year
2025'® Hypertension is the bio medical risk factor responsible for more mortality
in the whole world".

A systematic review revealed that hypertension prevalence varied across
the world with lowest value in India ( 6.8% among women and 3.4% among men)
and the highest prevalence in Poland 72.5% among women and 68.9% among
men .

Study done in Iran by Rahamanian et al found that the prevalence of pre-
hypertension 33.7% and 35.4% respectively. Obesity/ overweight was most

significantly associated with pre-hypertension®'.

A study done among college students by Al-Majed H et al (2009-2010) it

found that the prevalence of pre-hypertension and hypertension to be 7%and 39.5%

respectively?.
Ferguson T et-al showed that prevalence of pre hypertension was 30%

- 23
among Jamaicans ~.
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3.4 INDIAN SCENARIO

Over the past decades, NCDs are contributing to increasingly higher

2 In India the most common risk factor

mortality and morbidity in India
associated with non-communicable diseases (NCDs) is hypertension. Estimates
show that hypertension attributable for nearly 10% of all mortality™. In India 24
% of all coronary artery disease and 57% of stroke mortality is caused by

hypertension®®.

Meta analysis of various studies shows that it also contributes a fast
growing epidemic of hypertension across India both in rural and urban

populations®’.

World health statistics report 2015, shows that 25.9% males and 24.8%

females in India have hypertension™.

A community based survey was done by Indian Council of Medical
Research (ICMR) (2007) under the Integrated Disease Surveillance Project Phase
1 to identify risk factors associated with NCDs. According to the survey report
the prevalence of hypertension was 17 %to 21 % across the country with not

much difference between urban and rural population®’.

But a meta- analysis of studies between 2000 to 2012 in India showed a

larger difference 40.8% in the urban and 17.9% in rural population *°.
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In India, studies published between 1969 and July 2011, reported a
prevalence range between 13.9 to 46.3% and 4.5 to 58.8% in urban and rural

areas of India respectively’".

Another meta-analysis of studies published from 1950 to april 2013 on
hypertension found that the overall prevalence of hypertension in India was

29.8% with significant urban and rural differences™.

A multicentre from India on awareness, treatment, and control of
hypertension showed that only about 25.6% of treated patients had their blood

33
pressure under control™.

Yadav S et al (2003) found that the prevalence of pre-hypertension was

32.3% and prevalence of hypertension was 32.2% in Lucknow®.

Vimala A et al found that the prevalence of pre-hypertension was 41.7%

and prevalence of hypertension was 47% in Trivandrum®*.

Esam MS et al (2012) conducted a study on pre-hypertension and
hypertension in Bareilly. The prevalence of pre-hypertension was found to be

27.2% and prevalence of hypertension 27.4%".

According to Kokiwar PR et al the prevalence of pre-hypertension was

and hypertension was 18.8% and 19.04% in Karimnagar™.

Chythra R. Rao et-al conducted a study on hypertension in coastal
Karnataka. The prevalence of of pre-hypertension and hypertension was found to

be 38.7% and 43.3% respectively .

17| Page



Review of Literature

In Puducherry the prevalence of hypertension and pre -hypertension

was 27.6% and 57% respectively according to Bharathi et-al’".
3.5 Tamil Nadu

A community based survey was done by ICMR (2007) under Integrated
Disease Surveillance Project Phase 1 to identify the risk factors associated with
non-communicable diseases (NCDs). According to the survey report 44% were
pre hypertensives and 18% hypertensives® .

A study done in Chennai by Mohan et al showed the prevalence of pre-

hypertension and hypertension to be 36.1% and 20% respectively.®.

A study done by Santhirani et-al shows that overall prevalence of
hypertension was 21.1%(males 22.8%, females 19.7%). Eight percent of the total
study population was known to have hypertension, but only 50% were under
treatment”'.

A study done by Pauline suganthy et-al on screening for hypertension in
the selected rural areas of Tirunelveli district and a study on their lifestyle related
risk factors shows the overall prevalence of hypertension was 28.7%(males
36.3%, females 63.7%). Age, Sex, physical activity, tobacco, alcohol, high salt
intake and family history were significantly associated with hypertension™.

A study done by John Jacob et-al found out that in the age group >50
prevalence of pre-hypertension is 33% while that of hypertension was 28%".

Manmohan gupta, Rajkumar patil et-al conducted an observational cross-

sectional hospital based study on prevalence of obesity and hypertension in Salem
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town of Tamilnadu. The prevalence of pre-hypertension was found to be 15.6%
and prevalence of hypertension 43.3%.A significantly higher proportion of males

were severely hypertensive than females™.

According to Vikas kumar et al prevalence of pre-hypertension and
hypertension in rural Tamilnadu was 47.27% and 20% respectively. The

4
prevalence was more among females compared to males™.

According to Rekha govindan et al (2013) in Tamilnadu the prevalence

of pre hypertension and hypertension were 7.04% and 28.16% respectively™.

According to Kannan L, Sathyamoorthy T S the prevalence of pre
hypertension and hypertension was comparatively high in an urban setting

(Chennai) 65.26%.and 25.2% respectively®’.

3.6 Risk factors for hypertension

Hypertension is not only one of the major risk factor for most forms
of cardiovascular diseases, but it has its own risk factors. WHO scientific group
has reviewed risk factors for essential hypertension®.
3.6.1 Non- Modifiable risk factors
Family history of hypertension

Age

3.6.2 Modifiable risk factors
Alcohol

Excess salt intake
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¢ Tobacco
¢ Unhealthy diet
¢ Physical inactivity
¢ Overweight and Obesity
Most of the risk factors like physical inactivity, alcoholism, unhealthy diet

, overweight/obesity , tobacco use can be prevented™.
Figure: 5

Main contributory factors to high blood pressure and Its complications
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3.6.1.1 AGE

Age is considered to be an important non-modifiable risk factor for
hypertension. Due to stiffening of blood vessels the risk of hypertension increases
as age increases '~.There is a strong positive correlation between increasing age
and increase in blood pressure. Persons with normal blood pressure at 55 years of

age will have 90% risk of developing hypertension”.

A study done by Yuvaraj et-al in Davangere found an increase in
prevalence of hypertension with increasing age.The prevalence of hypertension
increased from 4.9% in the 18-29 age group to 31.2% among those over 70
years.Both systolic and diastolic blood pressure was found to be increasing with

age™.

Mahanta et-al (2003-2004) conducted a study in Assam also found that
increasing age is associated with higher prevalence of hypertension and this was

true to both male and females'.

Hasan I et-al conducted a study in Haridwar also found that the percentage

of people affected by hypertension increased with age.

Das SK et-al found that people who were >40 years had 4 times higher
risk of developing hypertension compared to those <20 years of age. The risk was

8 times for 50-59 years and 14 times for those >60 years .

3.6.1.2 Family history of hypertension

There is considerable epidemiological evidence that blood pressure levels
are determined partly by genetic factors. A polygenic inheritance has been
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postulated based on family and twin studies. If both the parents are hypertensives,
off-springs have a 45% possibility of developing hypertension and if parents are

normotensives , the possibility is only 3 percent™.

Bartwal et-al (2013) found significant association between with family

history of hypertension and hypertension™.

Kotpalliwar  et-al (2010-2011) found that there exists a positive
correlation accounting to 30% between parental history of hypertension and

prevalence of prehypertension in young healthy individuals™.

Shetty S, Nayak A conducted a study amongst medical students in
coastal Karnataka and found that 36.6% students had positive family history of
hypertension and strong family history is an independent risk factor for

developing pre hypertension prematurely” .

Mandal PK et al (2008) found that family history of hypertension as one of

the risk factor for developing hypertension®.

3.6.2.1 ALCOHOL

Alcohol consumption has been found to increase the risk of hypertension,
atrial fibrillation and hemorrhagic stroke®®.Alcohol consumption reduces SBP
more than DBP. It has been found that moderation of alcohol consumption will
reduce SBP 2-4mmHg’. Excess alcohol intake can induce resistance to anti

hypertensive therapy®.
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Todkar S et-al (2008) found that people who consumed alcohol were at
5.5 times increased risk of developing hypertension compared with people having
no history of alcohol consumption(OR=5.5)°".
Madhukumar et-al found that alcoholics had 21 times higher risk (OR=21)
to hypertension compared to the non-alcoholics®.
Kannan et-al found that alcoholics were 3.8 times at a greater risk for
hypertension (OR=3.8) compared to non alcoholics®’.

Pooja, Mittal Y (2008) found that in Uttrakhand prevalence of
hypertension among alcoholics was higher than that among non alcoholics ie
47.9% vs 33.7%. Alcohol consumption was significantly associated with
prevalence of hypertension .

Bansal SK et-al found that alcoholics had 1.95 times higher risk

(OR=1.95) of developing hypertension compared to the non —alcoholics®*.

3.6.2.2 Excess Salt Intake

Dietary sodium in excess is a risk factor for hypertension and
cardiovascular disease'®®¥. Estimates show that in the year 2010, 1.7 million
deaths worldwide were due to excess sodium intake®. Studies shows that
lowering the sodium intake can reduce the blood pressure 2.

Decreased sodium intake can decrease the resting diastolic blood
pressure by 1.5 mmHg and decrease the resting systolic blood pressure by 3.4
mmHg 7>, According to WHO the recommended salt intake is <5gm/day(sodium

2gm/day)”. The indicator for monitoring this target is age-standardized mean
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population intake of salt (sodium chloride) in grams per day in persons aged 18
years and over’.

A study done by Ganesh kumar et al (2012) on prevalence and risk factors
of hypertension in Puducherry found that by multiple logistic regression
consumption of extra salt was associated with hypertension”.

Vimala A et al found that high salt diet had a significant association with
hypertension™ .

A study done by AK Srivastava et al (2009)in Dehradun found that 72% of
hypertensives were consuming more than 5gm salt per day’®.

A study done by Subramanian G et al (2011) found added salt intake can

lead to development of pre hypertension’”.

3.6.2.3 Tobacco

Tobacco products are products made entirely or partly of leaf tobacco as
raw material, which are intended to be smoked, sucked, chewed or snuffed. All
contain the highly addictive psychoactive ingredient, nicotine. Tobacco use is one
of the main risk factors for a number of chronic diseases, including cancer, lung

diseases, and cardiovascular diseases’™.

Smoking is known to increase the risk of developing hypertension.
Smoking causes an immediate increase in blood pressure (both systolic and
diastolic) and heart rate that persists for more than 15 minutes after one cigarette

when compared to non-smokers’”.
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A study done by pooja et-al (2008) shows that smoking and Body mass

index were significantly related with systemic hypertension™.

A study done by Guptha et-al showed that smoking and higher Body
mass index were significantly associated with higher prevalence of systemic

hypertension®’.

A study done by Guptha R ey-al (2011) showed significant association of

smoking with hypertension™.
3.6.2.4 Fruits and vegetables

Healthy diet is incomplete without Fruits and vegetables as they are main
ingredient of healthy diet. Inadequate fruit and vegetable consumption leads to
poor health and increased risk of non communicable diseases (NCDs). Risk of
some NCDs can be reduced by regular intake of fruits and vegetables as part of

the daily food intake.

In the year 2010 decreased fruits and vegetable intake accounted for about

6.7 million deaths all over the world.

Obesity which is a risk-factor for NCDs can be prevented when fruits and

vegetables are consumed regularly.

Fruits and vegetables are rich sources of vitamins and minerals, dietary
fibre and many beneficial non-nutrient substances like plant sterols, flavonoids
and antioxidants. Consuming different types of fruits and vegetables helps to

ensure an adequate intake of many of the above said essential nutrients.
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WHO recommendations

As part of a healthy diet , WHO recommends eating more than 400 grams
of fruits and vegetables per day to improve overall health and reduce the risk of

certain NCDs®,

A study done by Madhavikuttyamma GD et al found that those who are
not eating fruits everyday are having 2 times more risk to have pre-

hypertension/hypertension than those who have eaten fruits daily (OR=2.02)*".

A systematic review and meta-analysis of prevalence of hypertension in
India for studies published from 1950 to april 2013 found that consumption of
low vegetables/fruits high consumption of dietry fat and salt and sedentary

activity were significant risk factors for hypertension™.

A study done on prevalence of hypertension among urban adult population
in Nellore found that persons with vegetable intake less than five servings per day
had 2.9 times higher risk (OR=2.91)of developing hypertension compared to

people consuming vegetables more than five servings per day™.

A study done by Prasad et-al shows that inadequate fruit intake is a

significant predictor of hypertension™.
3.6.2.5 PHYSICAL INACTIVITY

Physical activity is defined as any bodily movement produced by skeletal
muscles that require energy expenditure. Regular moderate intensity physical

activity — like walking, cycling, or participating in sports — has significant benefits
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for health. Regular physical activity can reduce the risk of cardiovascular

diseases, diabetes, colon and breast cancer, and depression87.

Inadequate physical activity is one of the risk factor for noncommunicable
diseases (NCDs) such as cardiovascular diseases, hypertension, cancer and
diabetes. Insufficient physical activity causes 3.2 million deaths each year. It is

one of the ten leading risk factors for deaths worldwide™.

Risk of death due to all causes increases 20-30% in adults who are inactive
compared to those who undertake moderate physical activity as recommended
by WHOY.

A study conducted by Rashmi singh et al (2009-2010) on burden and
vulnerability of hypertension in rural Bihar found that prevalence of hypertension
was higher among subjects doing sedentary work. It was found to be statistically
significant (p=0.007)"".

Chokalingam et al (2003) conducted a study on prehypertension among
urban adults found that sedentary lifestyle is a factor that predicts hypertension®".

Anand sivaprasad et al found the prevalence of hypertension was
significantly high among those with low physical activity (43.6%) than those
having moderate or vigorous activity (p=0.01)"%.

Midha T et al found a significant correlation between subjects who are

less physically active and hypertension®”.
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3.6.2.6 Overweight and Obesity

Obesity has long been recognized as a risk factor for hypertension and
appears to be a factor associated with the increasing incidence of hypertension
seen with ageing’* .For every 1 kg loss in weight, there is an average decrease of
0.6mmHg in systolic and 0.34 mmHg in diastolic pressure’. Studies shows that
compared to European population BMI is more strongly associated with blood

pressure in South East Asian population™.

Estimates shows that 3.4 million deaths in the year 2010 were due to
overweight/obesity’’.

To achieve optimal health, the median BMI for adult populations should be
in the range 21-23 kg/m2, while the goal for individuals should be to maintain a
BMI in the range 18.5-24.9 kg/m2. The risk of comorbidities increases with a
BMI in the range 25.0—29.9 kg/m2, and the risk is moderate to severe with a BMI
greater than 30 kg/m2°®.

Aatif Qureshi et-al (2012) found that Body Mass Index(BMI) was
significantly higher in elderly with hypertension compared to non-
hypertensives® .

Arjun Lakshman et-al (2008)conducted a study on prevalence and
riskfactors of hypertension found that high BMI of more than 25kg/m® was
associated with hypertension'”.

Sougat Ray'”' et-al (2005-2007) found that prehypertension has a

significant association with BMI> 23kg/m*
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3.7 Complications®

The complications of hypertension can be due to either hypertension or
atherosclerosis. Level of organ damage may not always correlates with stage of
hypertension. Hence these two should be evaluated separately. The various
complications are :

Heart
The effect of hypertension on the heart is as follows
increased risk of coronary artery disease,
arrhythmias,
left ventricular hypertrophy
congestive cardiac failure
and sudden death.

Most of the time left ventricular failure occurs along with diastolic
dysfunction Though ventricular hypertrophy can be reversed by treatment of
hypertension the reduction in morbidity and mortality is still not clear.

3.7.2. Brain

For most types of strokes hypertension is the most important modifiable
risk factor. The risk of stroke is reduced by fourty percent with a reduction of
every 5-6mm Hg of diastolic blood pressure. Among the elderly control of

systolic blood pressure has shown significant benefit.
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3.7.3. Kidney

Uncontrolled hypertension contributes to 20-25% of end stage renal
failure. Damage to kidney starts with microalbuminuria, leading to proteinuria
and finally kidney failure. Control of blood pressure particularly by ACE

inhibitors and ARBs can lead to reduction of proteinuria.

3.7.4. Retina

Hypertension can cause a spectrum of retinal vascular damage together
known as hypertensive retinopathy.
Table 2: Keith, Wagener and Barker classification for hypertensive

retinopathy

Grade Classification

Grade I Mild generalized retinal arteriolar narrowing or
sclerosis

Grade II Definite focal narrowing and arteriovenous crossings

Moderate to marked sclerosis of the retinal arterioles
Exaggerated arterial light reflex
Grade II1 Retinal hemorrhages, exudates and cotton wool spots
Sclerosis and spastic lesions of retinal arterioles
Grade IV~ Severe grade III and papilledema

Proper control of blood pressure can lead to regression of retinal changes.
3.7.5. Large Vessels
Hypertensives’ are at increased risk of developing

» Aortic aneurysms

» Aortic dissection

» Intermittent claudication
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3.7.6. Hypertensive crises
Hypertensive crises are classified as malignant hypertension and accelerated
hypertension.

3.7.6.1 Malignant hypertension:

Malignant Hypertension is characterized by very high levels of blood
pressure (>180/120 mm Hg) along with evidence of progressive target organ
damage. It is an emergency and in order to prevent target organ damage the blood
pressure must be immediately reduced with in 6-8 hours. Examples include
intracerebral hemorrhage, hypertensive encephalopathy, angina pectoris,

myocardial infarction etc.

3.7.6.2 Accelerated Hypertension:

Accelerated Hypertension is charecterised by very high blood pressure
without target organ dysfunction. Eg blood pressure of 190/130 mmHg with
dyspnoea, nose bleed severe headache.

3.8 Prevention of hypertension

The best time to prevent hypertension and control hypertension is before it
occours. Strategies to prevent hypertension can be applied at the community level
for everyone or only high risk group. Life style interventions are more likely to
succeed and strategies focusing on high risk group are the most rewarding in
terms of absolute reduction . In order to have a greatest long term impact in
reducing the overall burden of hypertension, preventive strategies should be
applied as early in life as possible.
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Prevention strategies applied early in life provide the greatest long-term
potential for avoiding the risk factors of hypertension and elevated blood
pressure levels and for reducing the overall burden of blood pressure related
complications in the community.

Approaches in the prevention of hypertension:

. Primodial Prevention

Primary prevention
Population strategy

High-risk strategy

. Secondary Prevention

Tertiary Prevention
3.8.1 Primodial Prevention

Primodial prevention is prevention of risk factors in population before
they develop. Hypertension have its orgin in childhood when lifestyle and
behavioral habits are formed . In primodial prevention strategies are focused on
preventing harmful lifestyles from being adopted by children. As developing and
developed countries are facing increased levels of hypertension this strategy for
prevention of risk factors is most important. In other words health system must
give more importance to primodial prevention.
3.8.2 Primary Prevention
3.8.2.1 Population strategy

The population strategy is directed towards the whole population,

without any regard to individual risk . It aims to achieve a downward shift in the
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overall prevalence of blood pressure in the general population. A small decrease
in the mean blood pressure can lead to major decrease in the prevalence of
hypertension related illness. This involves a multi factorial approach, based on the

following nonpharmacotheraputic interventions

3.8.2.1.1 Nutrition

Dietary changes play a major role in control of hypertension. They are
Moderate fat intake
Salt intake <5g per day
Low alcohol consumption
Overall energy consumption in line with the need
3.8.2.1.2 Weight Reduction
The prevention and control of overweight/obesity BMI> 25 is one of the proven
strategies in prevention of hypertension.
3.8.2.1.3 Exercise Promotion
Regular physical activity can lead to fall in blood pressure.Hence regular physical
activity should have a significant position in prevention of hypertension.
3.8.2.1.4 Behavioral modification
Lifestyle modification like cessation of smoking,stress reduction through yoga
and meditation can lead to reduced blood pressure.
3.8.2.1.5 Health education

The general public needs to be educated on hypertension and all

associated factors and the ways to prevent it through healthy living.
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3.8.2.2 High risk strategy

People at high risk for hypertension are those with pre hypertension,
history of smoking, alcoholism, sedentary lifestyle, a family history of
hypertension, overweight or obesity, excess intake of dietary sodium. High risk
strategy 1s aimed at these type of people. It can be used as a complement for

population based approach or can be used individually in resource poor setting.

3.8.3 Secondary Prevention

Secondary prevention is aimed at early detection and control of
hypertension. Modern anti-hypertensive drugs can lead to decrease in prevalence
of hypertension related illness.

3.8.3.1 Early case detection

Screening is the only effective means of early detection of hypertensive
patients. Ideally it should be done before the signd and symptoms of hypertension
and its complications are seen. Screened patients must be followed up and given

sustained care.

3.8.3.2 Treatment

In essential hypertension as cause is unknown we cannot treat the
cause. Ideally treatment is aimed to bring the blood pressure below 120/80
mmHg. Control of risk factors such as smoking and dyslipidemia should occur

concurrently.
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3.8.4 Tertiary Prevention

Tertiary prevention includes prevention of development of

complication of hypertension and proper rehabilitation for people debilitated by

hypertension.
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4. MATERIALS & METHODS

4.1 STUDY DESIGN

The study was done as a cross- sectional study

4.2 STUDY POPULATION

Persons aged >18 years of both sexes living in rural areas of Kanyakumari

district.

4.3 STUDY SETTING

Study was conducted in a rural area of Kanyakumari district southern most
district of Tamilnadu. The district has 9 blocks; each block consists of village
panchayaths and town panchayaths. According to 2011 census total population of

Kanyakumari district is 1870,734, in which 832,269 males and 843,765 females.

4.4 STUDY PERIOD

The Study was conducted from March 2014- May 2015

4.5 SAMPLING METHOD

Multi Stage Random Sampling.
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4.6 SAMPLE SIZE

Based on a study conducted by Prashanth Kokiwar prevalence of pre

hypertension is 18.8%. Sample size was calculated using the formulae
n= 4pq/d*
Where p is the prevalence of pre hypertension(18.8%)
q=100-p =100-18.8=81.2
d* = relative error (20% of p)= (18.8x 20/100)
by substituting the values in the above equation n= 432
4.7 SAMPLE SELECTION

First stage by simple random sampling Thiruvattar block area was selected

.The list of all village panchayaths obtained from Thiruvattar Block office.

Second Stage by simple random sampling five village panchayaths in the
block area was selected.The selected village panchayaths are Aruvikkari ,

Kannanur , Kattathurai , Pechiparai , Yettacode.

Third stage — Study subjects were recruited by house to house visit. At
each village all the streets and roads were listed out and allotted numbers are
given .Using this four streets or roads were selected randomly using lot method.
Starting from the first house each house was visited and adults present were

invited to be part of the study.22 persons were included in the study from each
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road or street. If the end of the road or street was reached without finding 22

adults the house visit was continued upto the adjacent street or road.

4.8 INCLUSION CRITERIA

Adults aged >18 years of both sexes.

Residents of the selected area for > 6 months.

4.9 EXCLUSION CRITERIA

Persons not willing to participate in the study.

Persons absent for more than 3 visits .

Bedridden Patients

4.10 PARAMETERS STUDIED

Blood pressure
Height
Weight

Body Mass Index

4.11 DATA COLLECTION

After getting permission from the IRC and IHEC, the selected village

was visited and specified numbers of study subjects were selected according to

the sampling technique described above. Informed consent was taken from the

participants. Pretested semi structured interview schedule was applied by the
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investigator and their Blood pressure, Height & weight were recorded. Method for
measuring blood pressure, weight and height is described below.
4.11.1 Height:

For measuring the height, a portable height measuring board was used. The
participant was asked to remove the foot wear, head gear and to stand on the
board facing me with feet together, heels against the back board and knees
straight; to look straight ahead and not tilt their head up so that their eyes are the
same level as the ears. The measure arm was moved gently down into the head of
the participant and was asked to breathe in and stand still. Then the height in
centimeters at the exact point was recorded.

4.11.2 Weight

The weight of the participant was measured using a portable weighing
machine. Weighing machine was put on a firm, flat surface. The initial reading in
the weighing machine was set to zero prior to each measurement. The participants
were asked to remove their footwear and socks before weighing. The participants
were asked to step into scale with one foot on each side of the scale. The reading
was taken after ensuring that the participant is standing still, facing forward, with
arms to his side. Then weight in kilograms was recorded.

4.11.3 Body Mass Index

It was calculated by using the formula weight in kg/height in m”. BMI and

was classified based on WHO BMI classification for analysis.
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4.11.4 Blood pressure

Blood pressure was measured wusing a standard mercury
sphygmomanometer. The participant was allowed to sit quietly and rest for at
least 15 minutes in a room before measurement. The measurement was done in
sitting position with patients arm fully supported at the level of heart. Left arm of
the participant was placed on the table with the palm facing upward. Clothing on
the arm was rolled up . The cuff was applied. Stethoscope earpieces was put to
ear and set to bell. Pulse at either brachial or radial artery was palpated. Cuff was
inflated until unable to feel pulse. Listen for pulse sounds while deflating cuff
slowly. Systolic blood pressure was recorded when the pulse was first audible.
The diastolic blood pressure was recorded when the pulse sound disappears.
Three blood pressure measurements were taken. During data analysis the mean of
the second and third readings was calculated. The participant was asked rest for
three minutes between each of the readings.

4.12 Data Entry and Analysis-

Data was entered in Microsoft excel spreadsheet and analyzed using SPSS
Version 20.0(trial version) Chisquare was used to find out the association

between the factors influencing pre hypertension and hypertension.

4.13 Description of terms used in the study

4.13.1 Pre hypertension and hypertension

The participants having systolic blood pressure <120 mmHg and diastolic

blood pressure <80 mmHg were classified as having normal blood pressure. The
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participants having systolic blood pressure 120-139 mmHg and diastolic blood
pressure 80-89 mmHg were classified as having pre hypertension and The
participants having systolic blood pressure >140 mmHg and diastolic blood

pressure >90 mmHg were classified as having hypertension.

4.13.2 Socioeconomic Status

Socioeconomic status of the study population was assessed using Modified
BG Prasad classification Scale. The family income was modified was using All

India Consumer Price Index for the year 2013.

Table 3: Modified BG Prasad classification Scale

" Modified BG

Socio BG Prasad’s

Prasad’s
FEconomic Classification of

Classification for
Status: Class 1961

2013
I Rs 100 and above Rs 5156 and above
11 Rs 50-99 Rs 2578-5155
111 Rs 30-49 Rs 1547-2577
I Rs 15-29 Rs 773-1546
A% Below Rs 15 Below Rs 773

4.13.3 Physical Activity

Persons who do moderate physical activity for 150 minutes per week or
equivalent was considered as doing adequate physical activity and others were

considered as having inadequate physical activity.
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4.13.4 Over weight/ obesity

Based on WHO Classification over weight was considered as BMI (Body
Mass Index) more than or equal to 25 kg/m2 "Pre-obese, obese class-I, Class —II,

Class —III were taken together as obese.
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5. RESULTS

Socio demographic charecteristics of the study population

Figure:6 Bar chart showing distribution of study population according to age

35.0 143(32.9%)
30.0 - =435
25.0 - 99(22.8%)
2
£ 200 76(17.5%)
b}
£ 150 - 58(13.3%) 59(13.6%)
o
10.0 -
5.0 1
0.0
30-39 40-49 50-59
Age of the subjects in years

The study had a total of 435 participants. Out of that 143(32.9%) were less than
30 years of age 99 (22.8%) belonged to the age group 30-39, 76(17.5%) belonged
to the age group 40-49.58(13.3% )belonged to the age group 50-59.59(13.6%)

were more than 60 years of age.

43 |Page



Results

Figure:7 Pie chart showing distribution of study population according to
gender

Gender

n=435

Male
189(43.4%)

Female
246(56.6%0)

Males constituted 189(43.4%), while females constituted 246 (56.6%) of the
study population.
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Figure 8: Pie chart showing distribution of study population according to
religion

Religion

22(5%)

n=435

183(42.1%) 230(52.9%) = Hindu

® Christian

® Muslim

Out of the total 435 participants
183(42.1%) are Christians
230(52.9%) are Hindus and

22(5%) are Muslims
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Figure 9: Bar chart showing distribution of study population according to
socioeconomic status

Socioechomic status
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200 Vv
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B Frequency
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Class 1 Class 2 Class 3 Class 4 Class 5

Out of the total 435 participants 114(26.2%) belonged to class 1, 242(55.6%)
belonged to class 2, 56(12.9%) belonged to class 3, 23(5.3%) belonged to class 4
and there was no participant from class 5
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Figure 10: Pie chart showing distribution of study population according to
marital status

Marital Status n=435

Widow
26(6.0%)

Single
85(19.5%)

Married
324(74.5%)

Out of the total 435 participants
324(74.5%) were married
85(19.5%) were Single and
26(6%) were widowed
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Figure 11: Pie chart showing distribution of study population according to
family type

ThirdFamin Type

generation A
25(5.7%) A=aoY

Joint
164(37.7%

Nuclear
246(56.6%0)

Most of the participants belonged to nuclear families 246 (56.6) , followed by

joint family 164(37.7) and third generation family 25(5.7)in the study.
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Figure 12: Bar chart showing distribution of study population according to

level of education

Level of Education n=435

40.0
35.0 -
30.0 -
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157(36.1%)

99(22,8%)

67(15,4%)

Percentage
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10.0 -

5.0 -

0.0 - T T . f

Illetrtate  Literate  Primary Secondary Graduate
School school

Out of the 435 participants most of them were educated upto secondary school
levell57 (36.1%) followed by primary school 99(22.8%) literate69 (15.9%)

graduate 67(15.4%) and illeterate43 (9.9%)
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Figure 13: Pie chart showing distribution of study population according to

employment status

Employmentstatus

32(7.4%)

166(38.2%)

129(29.7%)

B Employed

H unemployed

52(12.0%)

56(12.9%)

= Student
B Housewife

M Retired

Out of the 435 participants 166(38.2%) Employed, 129(29.7%) Housewife,

56(12.9%) unemployed, 52(12.0%) Student, 32(7.4%) Retired.
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Figure 14: Pie chart showing distribution of study population according to
Body Mass Index(BMI)

BMI

—
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21(4.8%) 53(12.2%)

104(23.9%)

B Under weight
H Normal
= Over weight

B Obese

257(59.1%)

Prevalence of overweight and obesity in the study population was assessed by
using WHO BMI Classification. The result were as follows As per the present
study the prevalence of overweight is 23.9 %(104) and obesity is 4.8%(21). About
59.1% of the study populations were of normal weight and 12,2% were

underweight.
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Figure 15: Pie chart showing distribution of study population according to
current smoking status

Smoking Status

Yes
75(17.2%)

No
360(82.8%)

Most of the participants were non smokers 360(82.8%)and 75(17.2%) were
current smokers
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Figure 16: Pie chart showing distribution of study population according to
the type of tobacco products used

Type of tobacco
n=75
13 (17.3%)
26 (34.6%)
® Beedi

36 (48%) ® Cigarette
m Smokeless Tobacco

Out of the 75 participants who are current smokers, 36(48%) used cigarattes,

26(34.6%) used Beedi and 13(17.3%) used smokeless tobacco.
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Results

Figure 17: Pie chart showing distribution of study population according to

alcohol intake status

Alcohol Intake

n=435

Yes
68(15.6%0)

No
367(84.4%)

Among the 435 participants most were non alcoholics367(84.4%) and
68(15.6%)were current alcohol drinkers.
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Results

Figure 18: Pie chart showing distribution of study population according to
level of physical activity

Level of Physical activity

Adequate
187(43.0%)

Inadequate
248(57.0%)

Among the 435 participants 248(57%) had inadequate levels of physical activity

and 187(43%) had adequate physical activity
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Results

Figure 19: Pie chart showing distribution of study population according to
family history of hypertension

Family history of Hypertension

n=435

Yes
156(35.9%)

No
279(64.1%)

Among the 435 participants 35% (156) had family history of hypertension and

279(64.1%) had no family history of hypertension
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Results

Figure 20: Pie chart showing distribution of study population according to
Fruit intake

Fruit and Vegetable Intake

More than Five n=435
times
113(26.0%

Less than five
times
322(74.0%)

Out of the 435 participants an alarmingly 74% had fruit and vegetable intake less
than 5 times a day and 26 % had intake of fruits and vegetables more than five

times per day.
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Results

Figure 21: Pie chart showing distribution of study population according to
salt intake status

Daily Salt Intake

Less than More than
5gm/day 5gm/day
216(49.7%) 219(50.3%)

Among the participants 219(50.3%) took more than 5 gm salt per day and

216(49.7%) took less than 5gm salt per day
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Results

Figure 22: Pie chart showing distribution of study population according to

added salt intake status

Added Salt Intake

n=435

Yes
111(25.5%)

No
324(74.5%)

Among the 435 participants only 25.5% took extra salt while eating and

324(74.5%) didn’t take extra salt while eating.
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Results

Figure 23: Pie chart showing distribution of study population according to

Blood pressure status

Blood Pressure

n=435

105(24.1%)

189(43.4%) ® Normal

B Pre HTN

141(32.4%) -

Prevalence of Pre Hypertension and Hypertension in the study population
was assessed by using JNC 7 Classification. The result were as follows As per the
present study the prevalence of Pre Hypertension is 32.4 9%(141) and
Hypertension is 24.1%(105). About 43.4% of the study population had normal

blood pressure.
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Results

Table 4 : Distribution of participants according to blood pressure status and

age
Age Normal Pre- Hypertension Total
Hypertension
<30 1 90(62.9%) 41(28.7%) 12(8.4%) 143(100%)
30-39 | 53(53.5%) 35(35.4%) 11(11.1%) 99(100%)
40-49 | 24(31.6%) 34(44.7%) 18(23.7%) 76(100%)
50-59 | 9(15.5%) 24(41.4%) 25(43.1%) 58(100%)
>60 | 13(22%) 7(11.9%) 39(66.1%) 59(100%)
Total | 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
¥ =120.833 df =8 p<0.001

In the current study maximum proportion of pre hypertensives was found in the
age group 40-49. As age increases the prevalence of hypertension is also

increasing and this is statistically significant p=<0.001.
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Results

Table 5 : Distribution of participants according to blood pressure status and

socio-economic status

SES Normal Pre-Hypertension Hypertension Total
Class 1 51 (44.7%) 49(43%) 14(12.3%) 114(100%)
Class 2 112(46.3%) 71(29.3%) 59(24.4%) 242(100%
Class 3 26(46.4%) 18(32.1%) 12(21.4%) 56(100%)
Class 4 0(0%) 3(13%) 20(87.0%) 23(100%)

Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
Y =62.314 df =6 p<0.001

In the current study the prevalence of hypertension was higher among the

participants in class 4 and it is statistically significant p= < 0.001.
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Results

Table 6 : Distribution of participants according to blood pressure status and

gender
Gender Normal Pre- . Hypertension Total
Hypertension
Male 57(30.2%) 79(41.8%) 53(28.0%) 189(100%)
Female 132(53.7%) 62(25.2%) 52(21.1%) 246(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
y* =24.778 df =2 p =<0.001

In the current study the prevalence of pre hypertension and hypertension was

higher among the males and it is statistically significant p= <0.001
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Results

Table 7 : Distribution of participants according to blood pressure status and
marital status

Pre-

Marital Status Normal . Hypertension Total
Hypertension
Single 58(68.2%) 21(24.7%) 6(7.1%) 85(100%)
Married 123(38%) 113(34.9%) 88(27.2%) 324(100%)
Widow 8(30.8%) 7(26.9%) 11(42.3%) 26(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
x> =32.686 df =4 p<0.001

In the current study the prevalence of pre hypertension was higher among

married participants and hypertension was higher among the widows and it is

statistically significant p=<0.001.
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Results

Table 8 : Distribution of participants according to blood pressure status and

type of family

Pre-

Type of Family Normal Hypertension Hypertension Total
Nuclear 114(46.3%) 90(36.6%) 42(17.1%) 246(100%)
Joint 64(39%) 37(22.6%) 63(38.4%) 164(100%)
Third generation 11(44%) 14(56%) 0(0%) 25(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
¥* =36.707 df =4 p =<0.001

In the current study the prevalence of pre hypertension was higher among

participants living in 3 generation families and hypertension was higher among

participants in joint family and it is statistically significant p=<0.001.
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Results

Table 9 : Distribution of participants according to blood pressure status and
level of education

Level of Pre- .

Education Normal Hypertension Hypertension Total
Iliterate 5(11.6%) 17(39.5%) 21(48.8%) 43(100%)
Literate 35(50.7%) 16(23.2%) 18(26.1%) 69(100%)

Primary School 32(32.3%) 44(44.4%) 23(23.2%) 99(100%)
Secondary 76(48.4%) 49(31.2%) 32(20.4%) 157(100%)
school
Graduate 41(61.2%) 15(22.4%) 11(16.4%) 67(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
Y =42.061 df 8= p=<0.001

In the current study the prevalence of pre hypertension was higher among

participants educated up to primary level and hypertension was higher among

illiterates and it is statistically significant p=<0.001.
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Results

Table 10 : Distribution of participants according to blood pressure status and
employment status

Employment Pre- i
Status Normal Hypertension Hypertension Total
Employed 64(38.6%) 69(41.6%) 33(19.9%) 166(100%)
unemployed 21(37.5%) 21(37.5%) 14(25%) 56(100%)
Student 37(71.2%) 11(21.2%) 4(7.7%) 52(100%)
Housewife 61(47.3%) 34(26.4%) 34(26.4%) 129(100%)
Retired 6(18.8%) 6(18.8%) 20(62.5%) 32(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
y* =52.426 df =8 p =<0.001

In the current study the prevalence of pre hypertension was higher among

the employed participants and hypertension was higher among the retired

participants and it is statistically significant p= <0.001
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Results

Table 11 : Distribution of participants according to blood pressure status and

current smoking habit

Smoking Normal Hypg‘l’;g-nsion Hypertension Total
Yes 11(14.7%) 37(49.3%) 27(36%) 75(100%)
No 178(49.4%) 104(28.9%) 78(21.7%) 360(100%)

Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
¥* =30.565 df =2 p <0.001

In the current study the prevalence of pre hypertension and hypertension was

higher among current smokers compared to non smokers and it is statistically

significant

p=<0.001.
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Results

Table 12 : Distribution of participants according to blood pressure status and
alcohol intake

/?rlﬁgﬂgl Normal Hyp(frl';ghsion Hypertension Total
Yes 8(11.8%) 36(52.9%) 24(35.3%) 68(100%)
No 181(49.3%) 105(28.6%) 81(22.1%) 367(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)

Y =33.256 df =2 p =<0.001

In the current study the prevalence of pre hypertension and hypertension was
higher among the alcoholics compared to non alcoholics and it is statistically

significant p=<0.001.
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Results

Table 13 : Distribution of participants according to blood pressure status and
physical activity

:%S\'llﬁil Normal Hyptfrrc;sion Hypertension Total
Adequate 91(48.7%) 62(33.2%) 34(18.2%) 187(100%)
Inadequate 98(39.5%) 79(31.9%) 71(28.6%) 248(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
Y =6.929 df =2 p=0.031

In the present study physical activity didn’t affect pre hypertension status. But

hypertension was higher among participants with inadequate physical activity

compared to participants with adequate physical activity.
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Results

Table 14 : Distribution of participants according to blood pressure status and
family history of hypertension

Family Pre-
history of Normal ) Hypertension Total
h . Hypertension

ypertension
Yes 41(26.3%) 54(34.6%) 61(39.1%) 156(100%)
No 148(53%) 87(31.2%) 44(15.8%) 279(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)

¥ =39.425 df =2 p =<0.001

In the current study the prevalence of pre hypertension and hypertension were

higher among the participants with family history of hypertension compared to

participants without family history of hypertension and it is statistically

significant p= <0.001

71| Page




Results

Table 15 : Distribution of participants according to blood pressure status and

fruit and vegetable intake

Fruitand Pre-
Vegetable Normal i Hypertension Total
. Hypertension
intake
Less than five
_ 108(33.5%) 121(37.6%) 93(28.9%) 322(100%)
times/day
More than Five
_ 81(71.7%) 20(17.7%) 12(10.6%) 113(100%)
times/day
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
x* =49.761 df =2 p =<0.001

In the current study the prevalence of pre hypertension and hypertension was

higher among the participants eating fruits and vegetables less than 5 times per

day compared to participants who eat fruits and vegetables more than 5 times per

day and it is statistically significant p=<0.001.
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Results

Table 16 : Distribution of participants according to blood pressure status and

salt intake
. Pre- i
Salt intake Normal . Hypertension Total
Hypertension

More than 5gm/day 41(18.7%) 105(47.9%) 73(33.3%) 219(100%)
Less than 5gm/day 148(68.5%) 36(16.7%) 32(14.8%) 216(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)

v* =110.337 df p =<0.001

In the current study the prevalence of pre hypertension and hypertension was

higher among the participants consuming salt more than 5 times per day

compared to participants who consume salt less than 5 times per day and it is

statistically significant p=<0.001.
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Results

Table 17 : Distribution of participants according to blood pressure status and
extra salt intake

E)i(r:::lfslt Normal Hyptfrf[;sion Hypertension Total
Yes 23(20.7%) 40(36%) 48(43.2%) 111(100%)
No 166(51.2%) 101(31.2%) 57(17.6%) 324(100%)

Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)
Y =40.857 df =2 p =<0.001

In the current study the prevalence of pre hypertension and hypertension was

higher among the participants who took added salt other than used for cooking

compared to participants who didn’t take added salt and it is statistically

significant p=<0.001.
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Results

Table 18 : Distribution of participants according to blood pressure status and

BMI
Pre- .
BMI Status Normal H . Hypertension Total
ypertension

Under weight | 31(58.5%) 11(20.8%) 11(20.8%) 53(100%)
Normal 109(42.4%) 92(35.8%) 56(21.8%) 257(100%)
Over weight | 46(44.2%) 27(26%) 31(29.8%) 104(100%)
Obese 3(14.3%) 11(52.4%) 7(33.3%) 21(100%)
Total 189(43.4%) 141(32.4%) 105(24.1%) 435(100%)

¥ =16.957 df =6 p=0.009

In the present study the prevalence of pre hypertension and hypertension was

higher among the overweight and obese people compared to people with normal

BMI and it is statistically significant p=<0.001
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Discussion

6. DISCUSSION

The current study was done to estimate the prevalence of pre hypertension
and hypertension in a rural area of Kanyakumari district and compare some risk

factors associated with pre hypertension and hypertension

A total of 435 persons greater thanl8 years of age were included from 5
village panchayaths of Thiruvattar block area. Most of the participants were
below the age of 30 followed by 30-39 year age group. Males constituted

189(43.4%) and females 246(56.6%).
Majority of the participants belonged to the class 2 socio economic status.

Following JNC 7 classification the prevalence of pre hypertension in the
study group was 32.4% and prevalence of hypertension was 24.1%.43.4% of
participants had normal blood pressure readings. The finding of the study is
comparable to the WHO estimates which gives the prevalence of hypertension in

India as 24%.>*

Community based survey done by ICMR to identify the risk factors for non
—communicable diseases found 44% prevalence of pre hypertension which is
higher than the current study finding.*® Mohan et-al found the prevalence of pre
hypertension to be 36.1% in Chennai which is comparable to the current study
findings.*” Vikas kumar et al found the prevalence of pre hypertension to be

47.27% which is higher compared to the current study.
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Discussion

The current study found age to be an important non modifiable risk factor
for development of hypertension. The prevalence of hypertension was 8.4% in
participants less than 30 years, which increased to 66.1% in adults more than 60
years. There was a sharp increase in prevalence of hypertension after the age of

50 years.

The main reason for increase in blood pressure with increase in age is that
arteries and arterioles become less elastic due to atherosclerotic changes as people

age.

Yuvarj BY *®® and Mahanta et al found a positive trend with increasing
age with hypertension.® Hasan et al conducted a study on prevalence of
hypertension in Haridwar and found that prevalence of hypertension increased

with age.®

In the present study 35.9% participants had a family history of
hypertension. The occurrence of hypertension was significantly higher in
participants with family history of hypertension. Prevalence of hypertension was
39.1% among participants who had a family history of hypertension and 15.8%

among who did not have family history of hypertension.

Similar finding was observed in a study done by Bartwal et al found
family history to be significantly associated with hypertension.®® Mandal et al also

found family history of hypertension as a risk factor for developing hypertension

66
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Discussion

In the present study 50.3% of the participants were consuming salt >5
gm/day. Extra salt intake is found to be an important risk factor for development
of hypertension. The prevalence of pre hypertension was 47.9% among people
consuming >5gm salt/day compared to 16.7% among people consuming <5gm
salt/day. The prevalence of hypertension was 33.3% among people consuming

>5gm salt/day compared to 14.8% among people consuming <5gm salt/day.

Similar finding was observed in a study conducted by Ganesh kumar et al
in which consumption of extra salt was associated with hypertension.®® A study
done by AK Srivastava et al found that 72% of hypertensives were consuming

more than 5gm salt per day.

In the present study 17.2% of the participants are current smokers. The
prevalence of pre hypertension was 49.3% among smokers compared to 28.9%
among non smokers. The prevalence of hypertension was 36% among smokers
when compared with 21.7% among non smokers and this association was

statistically significant.

Similar finding was observed in a study done by guptha et-al showed
smoking was significantly associated with higher prevalence of systemic
hypertension.®® A study done shows that smoking was significantly related with

systemic hypertension.®®

In the present study alcohol consumption was found to be an important risk
factor for development of pre hypertension and hypertension. The prevalence of

pre hypertension was 52.9% among alcoholics compared to 28.6% among non
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Discussion

alcoholics. The prevalence of hypertension was 35.3% among alcoholics
compared to 22.1% among non alcoholics and this association was statistically

significant.

Pooja, Mittal Y conducted a study on prevalence of hypertension and its
determinants in an urban area of Uttarkhand. They found Alcohol consumption

was significantly associated with prevalence of hypertension (P value=0.008."

The present study found that people who are engaged in regular physical
activity (Engage in regular aerobic physical activity such as brisk walking at least
30 mints/day, at least 5days/week) had less chance of developing hypertension

compared to people who rarely do any physical activity.

The prevalence of hypertension was 18.2% among participants who are
physically active compared to 28.6% among participants who are inactive and this

association was statistically significant.

Anand sivaprasad et al found the prevalence of hypertension was
significantly higher among the subjects with low physical activity (43.6%) than

those having moderate or vigorous activity (p=0.01).%°

The current study found that people who consume fruits and vegetables >5
times/day had less chance of developing pre hypertension and hypertension
compared to people who consume fruits and vegetables <5 times/day and this

association was statistically significant.
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Discussion

A study done on prevalence of hypertension among urban adult population
in Nellore found that persons with vegetable intake less than five servings per day
had 2.9 times higher risk (OR=2.91)of developing hypertension compared to

people consuming vegetables more than five servings per day.*

In the current study significant association was found between BMI and
Pre hypertension and hypertension. The prevalence of pre hypertension was
52.4% among obese participants compared to 35.8% among participants with
normal BMI. The prevalence of hypertension was 33.3% among obese
participants compared to 21.8% among participants with normal BMI. This

association was statistically significant.
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Summary & Conclusion

7. SUMMARY AND CONCLUSION

The present study was done to estimate the prevalence of pre hypertension
and hypertension in a rural area of Kanyakumari district and compare some risk

factors associated with pre hypertension and hypertension.

A total of 435 adults >18 years of age were included from 5 village
panchayaths of Thiruvattar block area. Most of the participants were below the
age of 30 followed by 30-39 year age group. Males constituted 189(4.4%) and
females 246(56.6%).Majority of the study population belonged to the class 2

socio economic status.

Following JNC 7 classification the prevalence of pre hypertension in the
current study was 32.4% and prevalence of hypertension was 24.1%.43.4% of
participants had normal blood pressure readings. The finding of the study is
comparable to the WHO estimates which gives the prevalence of hypertension in

India as 24%.

The factors identified as increasing the risk of developing hypertension
were increasing age, family history of hypertension, Inadequate physical activity,
excess salt intake, tobacco smoking, alcoholism, BMI > 25kg//m? and less

consumption of fruits and vegetables.
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Recommendations

8. RECOMMENDATIONS

Based on the findings in the current study the following recommendations

are suggested to prevent and control hypertension.

. Primodial prevention plays an important role in the preventing hypertension. It is
achieved by developing healthy habits in childhood as many risk factors of
hypertension found in the current study originate during this stage in life.
Primodial prevention must be included in school curriculum with participation of
teachers.

. Legislation for control of sale of tobacco and alcohol must be passed and
stringently implemented as tobacco and alcohol are associated with hypertension.

. Extra salt intake is a risk factor for hypertension. So government should make it
mandatory for all processed foods to display calories, cholesterol and salt present

in it.
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ANNEXURE - 11

CONSENT FORM
PART 1lof 2
INFORMATION FOR PARTICIPANTS OF THE STUDY

Dear Participants,

We welcome you and thank you for your keen interest in participation in this research
project. Before you participate in this study, it is important for you to understand why this
research is being carried out. This form will provide you all the relevant details of this research.
It will explain the nature, the purpose, the benefits, the risk, the discomforts, the precautions and
the information about how this project will be carried out. It is important that you read and
understand the contents of the form carefully. This form may contain certain scientific terms and
hence, if you have any doubts or if you want more information, you are free to ask the study
personnel or the contact person mentioned below before you give your consent and also at any

time during the entire course of the project.

1. Name of the Principal Investigator : Dr. Krishna Prasad.C,
| year Post Graduate,
Department of Community Medicine,
Sree Mookambika Institute of Medical Sciences,
Kulasekharam — 629 161.

2. Name of the Guide . Dr. Usha Deuvi,
Professor and Head,
Department of Community Medicine,
Sree Mookambika Institute of Medical Sciences,
Kulasekharam — 629 161.

3. Name of the Co-guide . Dr. Prashant Solanke,
Associate Professor ,
Department of Community Medicine,
Sree Mookambika Institute of Medical Sciences,
Kulasekharam — 629 161.

4. Institute ; Sree Mookambika Institute of Medical Sciences,
Kulasekaram, Kanyakumari District, Tamil nadu
5. Title : “A STUDY ON PRE-HYPERTENSION AND
HYPERTENSION IN A RURAL AREA OF
KANYAKUMARI DISTRICT”.



6. Background Information:

Hypertension is a chronic medical condition in which blood pressure in the arteries is
elevated. Hypertension is reported to be the fourth contributor to premature death in
developed countries and the seventh in developing countries. Worldwide, raised blood
pressure is estimated to cause 7.5 million deaths. Hypertension is a major risk factor for
heart attacks, angina (chest pain) stroke and kidney failure. The high incidence of these
diseases and high prevalence of high blood pressure in most societies make it the cause of
many premature deaths. The situation in India is quite poor too. It is important to study
about prevalence of hypertension in the community because it is a controllable disease and
a reduction in blood pressure will avoid many premature deaths.

7. Aims and objectives:
i.To find out the prevalence of pre-hypertension and hypertension among people>18 yrs
of age
ii.To find out factors associated with hypertension and pre-hypertension.
8. Scientific justification of the study:

The prevalence of hypertension has been increasing in India, both in urban and rural
regions. Review of epidemiological studies in India suggests that the prevalence of hypertension
in the last six decades has increased from 2% to 25% among urban residents and from 2% to
15% among rural residents of India. Hypertension awareness, treatment and control status is
low, with half of urban and quarter of rural hypertensive individuals aware of its presence in
India. My study details will help authorities to plan and implement interventional programmes
aimed at reducing the burden of hypertension and its complications. Essential hypertension, a
grossly underestimated condition in rural communities is likely to be an important public health
problem.

9. Procedure for the study:
A questionnaire will be applied and their blood pressure, height and
weight will be measured.

10. Expected risk for the participants : No risk

11. Expected benefits of research for the participants:
We will provide the reports of their blood pressure and physical
measurements with relevant advice. By participating in the study you
are providing us valuable information regarding the burden of high

blood pressure risk in the area.



12. Maintenance of Confidentiality: The information you provide, your blood pressure readings
and physical measurements will be kept confidential and will not be shared with anyone expect
for the investigators of this study and research team.
13. Why have | been chosen to be in this study:

i.  Resident of study area

ii. Age>18
14. How many people will be in the study?: 435
15. Agreement of compensation to the participants: No
16. Anticipated prorated payment, if any, to the participant’s in the study: No payment
17. Can I withdraw from the study at any time during the study period? Yes
18. If there are any new findings/ information, would I be informed? Yes
19. Expected duration of the participant’s participation in the study

On an average 45 minutes

20. Any other pertinent information: No
21.Whom do I contact for further information?

For any study related queries, you are free to contact

Dr. Krishna Prasad.C,

| year Post Graduate,

Department of Community Medicine,

Sree Mookambika Institute of Medical Sciences,
Kulasekharam — 629 161,

Place :
Date : Signature of the Principal Investigator

Signature of the Participant



CONSENT FORM
PART 2 of 2
PARTICIPANTS CONSENT FORM

The details of the study have been explained to me in writing and the details have been

fully explained to me. I am aware that the results of the study may not be directly beneficial to
me but will help in the advancement of medical sciences. | confirm that | have understood the
study and had the opportunity to ask questions. | understand that my participation in the study is
voluntary and that I am free to withdraw at any time, without giving any reason, without the
medical care that will normally be provided by the hospital being affected. | agree not to restrict
use of any data or results that arise from this study provided such a use is only for scientific
purpose(s). | have been given an information sheet giving details of the study. I fully consent to
participate in the study title “A STUDY ON PRE-HYPERTENSION AND HYPERTENSION IN A
RURAL AREA OF KANYAKUMARI DISTRICT”.

Serial No. : O.P. No.:

Name of the Participant:

Address of the Participant;

Contact number of the participant:

Signature/ Thumb impression of the participant
Witnesses:

Date:

Place:
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11.
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13.
14.

15.

16.

17.

ANNEXURE - 111
QUESTIONNAIRE

Name :

Address:
Age:

House No:
Sex 1.Male 2.Female

Panchayath:

Religion 1.Hindu 2.Christian 3.Muslim 4.Others

Marital status 1.Single 2.Married 3.Widow/Widower 4.Separated/Divorced

Total number of members in the family:

Type of Family 1.Nuclear 2.Joint  3.3generation

Educational Status : 1.1lliterate 2.Literate 3.Primary school 4.Secondary school 5.Graduate

Employment Status : 1.Employed 2.Un employed 3.Student 4.Housewife 5.Retired

percapita income per month

Do you currently smoke any tobacco products or use oral tobacco? 1.yes 2.no
What you smoke 1.Beedi 2. Cigarette 3.0thers (Smokeless Tobacco)

On average, how many you smoke each day?

For how long are you smoking?

Do you currently consume any alcoholic beverage? 1.Yes/No)

How many standard drinks containing alcohol do you have on a day when drinking?
1.>2 drinks/day 2. < 2drinks/day

For how long are you consuming alcoholic beverage ?



PHYSICAL ACTIVITY

WORK

24. Does your work involve vigorous-intensity activity like[carrying or lifting heavy loads,

digging or construction work] for at least 10 minutes continuously (Yes/No)

25. In a typical week on how many days do you do vigorous-intensity activities as part of your
work ? ................ days

26. How much time do you spend doing vigorous-intensity activities at work on a typical day?

I:I Hrs I:I Mins

27. Does your work involve moderate-intensity activity like[brisk walking or carrying light loads]
for at least 10 minutes continuously (Yes/No)

28. In atypical week on how many days do you do moderate-intensity activities as part of your

work? ................ days.

29. . How much time do you spend doing vigorous-intensity activities at work on a typical day?

|:| Hrs |:| Mins

TRAVEL TO AND FROM PLACES

30. Do you walk or use a bicycle (pedal cycle) for at least 10 minutes continuously to get to
and from places? (Yes/No)

31. Inatypical week,, on how many days do you walk or bicycle for atleast 10 minutes
continuously to get to and from places? I:I Days

32. How much time do you spend walking or bicycling for travel on a typical day?

|:| Hrs |:| Mins

RECREATIONAL ACTIVITIES

33. Do you do any vigorous — intensity sports, fitness or recreational activities like ( running or
football) for at least 10 minutes continuously? (Yes/No)

34. In a typical week, on how many days do you do vigorous- intensity sports, fitness or
recreational activities? I:I Days

35. How much time do you spend doing vigorous-intensity sports, fitness or recreational

activities on a typical day?

|:| Hrs |:| Mins



36. Do you do any moderate — intensity sports, fitness or recreational activities like (brisk
walking,swimming,volleyball) for at least 10 minutes continuously? (Yes/No)

37. In a typical week, on how many days do you do moderate - intensity sports, fitness or
recreational activities? Days

38. How much time do you spend doing moderate -intensity sports,fitness or recreational

activities on a typical day?

|:| Hrs |:| Mins

HYPERTENSION AWARENESS

39. Have you ever had blood pressure measured by a doctor or other health worker? (Yes/No)

40. Have you been ever told by a doctor or other health worker that you have raised blood
pressure or hypertension?

41. In the past, have you taken any drugs for raised blood pressure prescribed by a doctor or
other health worker? (Yes/No)

FAMILY HISTORY

42. Do any of your family members have hypertension? (Yes/No)

DIET

43.How many servings of fruit/vegetable do you eat on one day?
1. <5times 2.>5times

44 . How much salt do you use in your home for cooking?

1. >5gm/day 2.<5gm/day

45.Do you use extra salt other than that used for cooking?

1. Yes 2.no
PHYSICAL MEASURMENTS
BLOOD PRESSURE
Readingl ........coovvviveiinnnnn, mmHg
Reading 2..........ccoovvvvvveinn.. mmHg
Reading 3........ccoovviiiiinnns mmHg
HEIGHT ..o, em

WEIGHT .o, ko\
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