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ABSTRACT

NTRODUCTION AND OBJECTIVES
Cardiovascular diseases (CVD) are an important ipuféalth
oroblem. It leads to significant mortality, morliydand disability.
There is a need for surveillance of CVDs and thsk factors to:
Recognize cases or their clusters so as to mourapgaropriate
response,
Identify trends of diseases and their risk factdr@sed on
previously collected information,
Monitor the effectiveness of intervention prograpadicies,
Map out the distribution of cases and risk factar&l pick up
regional and sub-group differences,

Identify new research issues based on the findiigairveillance

and to strengthen it, and

Facilitate advocacy, policy guidance, prioritizatiof allocation of

resources.

Hence this study was undertaken with the above ioresd

Jbjectives.




VETHODOLOGY
The study was conducted from December 2010 to @ct2®12.
The study population was comprised of around Zifividuals
2ach in the age group of 25-44 years and 45-64 yearach gender.
Out of 343 villages in Mulbagal talug 20 were stddc by
Jrobability proportional to size.
The prevalence of risk factors were found out usvMigO STEPS
‘0ol which consisted of questionnaire, anthropoyneind biochemical

neasurements.

RESULTS AND INFERENCES
> Prevalence of tobacco usage was 46%.

» Prevalence of alcohol consumption was 8.7%.

» Around 99% of the study population showed inadeguat

consumption of fruits and vegetables.

Prevalence of physical inactivity was 98.8%.
Prevalence of hypertension was 21.9%.

Prevalence of obesity was 32.4%.

Prevalence of known cases of Diabetes Mellitus 3va%o.

Prevalence of fasting glucose levels suggestiwsiaifetes mellitus
in the sub sample was 9.6%.

Prevalence of high levels of cholesterol in the sample was
3.5%.




CONCLUSION

This study found that CVD risk factors are commomural Kolar
‘egion. Diabetes and hypertension are common inruhe people and
comparable with urban people. Comparing with presistudies reveal
‘hat the risk factor of physical inactivity, hypbodesterolemia and
Jbesity/overweight are increasing in the rural arefa the country. Poor
ntake of vegetables and fruits are a problem. ¥safjtobacco and
alcohol has not declined as pre the trends. Hdmsestudy highlights the
1eed to further understand the influence of thelabcand economic
conditions in the rural society on the CVD riskttas and cardiovascular
Jiseases. It becomes imperative to initiate andngthen measures to
‘educe CVD risk factors in the rural society sot@geduce the rising
ourden of CVD morbidity and deaths. The recent redfanade by the
sovernment of India initiating IDSP and NPCDCS amethe right

Jirection. Similar studies using WHO STEPS approsemleal the time

rends in CVD risk factors and the assessmenteoptbgram.

<eywords : Cardiovascular disease, risk factor, rural, WHO STEPS.
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INTRODUCTION

Cardiovascular diseases (CVD) are an important iputséalth
problem. It leads to significant mortality, morliiddand disability. In the
South-East Asia region, cardiovascular diseasesecan estimated 3.6
million deaths or a quarter of all deaths annudllgrdiovascular diseases
are killing people at a relatively younger age he region; 27% of all
deaths due to cardiovascular diseases in the regmur before the age of
60 years compared to 16% in the rest of the world.

In India- NCD like cancer, diabetes, cardiovascutbseases,
stroke, chronic respiratory diseases, etc. haveewaeth the status of
dominant cause of death in (about 8 out of 10adkediths in urban areas
and 6 out of 10 deaths in rural areas, for exangsnow due to NCD).
Among the major health transitions witnessed in ¢beond half of the
twentieth century, the most globally pervasive gehas been the rising

burden of non communicable diseases (NCDs).

STATEMENT OF THE PROBLEM:

Worldwide, CVDs are the number one cause of deatbhat)y:
more people die annually from CVDs than from anlgeotcause. An
estimated 17.3 million people died from CVDs in 0fepresenting 30%
of all global deaths. Of these deaths, an estimat@adnillion were due to
coronary heart disease and 6.2 million were dusttoke. Low- and
middle-income countries are disproportionally atiéec Over 80% of
CVD deaths take place in low- and middle-incomentoes and occur
almost equally in men and womén.

Countries where the epidemic began early are shypwindecline
due to major public health interventions. On theheot hand,

cardiovascular diseases are contributing towardsewa@r-increasing



proportion of the non-communicable diseases in theveloping
countries’”’

Cardiovascular diseases have assumed epidemic rpomso in
India as well. The Global Burden of Diseases (GBidy reported the
estimated mortality from coronary heart disease Lkh India at 1.6
million in the year 2006.A total of nearly 64 million cases of CVD are
likely in the year 2015, of which nearly 61 millievould be CHD cases.
NCDs account for 53 and 44% of all deaths and disabhdjusted life
years (DALYSs) respectively in India. According toovitl Health Report
2002, CVDs will be the largest cause of death asdhility by 2020 in
India.” Currently Indians experience CVDs deaths at laaktcade earlier
than their counterparts in countries with estakltsimarket economies
(EME). The Global Burden of Disease(GBD) studyraates that 52% of
CVD deaths occur in young and middle aged peopladia as compared
to 23% in EME, resulting in a profound adverse ioigmn the economy.

Surveys conducted across the country over the tpastdecades
have shown a rising prevalence of major risk facfor CVD in urban
and rural populatiols The rapidly growing epidemic of non-
communicable diseases is related to changes istifes. These changes

include risks that are more commonly associatel affluent societies.

RISK FACTORS OF CVD:

Risk factors of CVD include high blood pressurdyacco use and
excessive alcohol consumption, overweight, obestyd physical
inactivity. These risk factors increases risk forCDs through
independent mechanism, and also are interrelatedath other. The
presence of one factor paves the way for the othere by leading to the
development of NCD¥ The risks and the diseases linked to NCDs are
becoming more prevalent in the developing worldid&s to estimate the
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prevalence of CVD in our country have been maimyartaken in the
urban areas and the findings have been generdfized.

Worldwide several surveillance systems have adddesise risk
factors of CVD. The Behavioral Risk Factor Sunamilte Systems
(BRFSS) established in 1984 by the Centers for &3iseControl (CDC,
Atlanta, USA) as a state-based system of healtlvegar collects
information on health risk behaviours, preventiaalth practices, and
health care access primarily related to chronieatis and injury?

The World Health Organization (WHO) formulated tfobal
STEP wise approach for NCD risk factor surveillanseaimed at
collecting data on risk factors in a stepwise mareecording to the
complexities involved that would be comparable asreariable sites in
the world. The need for CVD surveillance arisesrirthe demographic
transition being accompanied by a ‘“risk transitiofri the context of
public health, population measurements of thedefastors are used to
describe the distribution of future disease burighea population, rather
than predicting the health of a specific individukhowledge of risk
factors can then be applied to shift populatiortritistions of these
factors. Information on disease occurrence is itgmbin assisting health
services planning, determining public health pties, and monitoring
the long term effectiveness of disease preventitinities

Risk factors are present for a long period of todneng the natural
history of CVD. It is now well established that luster of major risk
factors namely (tobacco, alcohol, inappropriatd, gdaysical inactivity,
obesity, hypertension, diabetes and dyslipidaemigeyvern the
occurrence of CVDs much before these are firmlgldsthed as diseases.
Collecting data on these and monitoring their teeisda good beginning
towards disease surveillance. It helps in makingeggtions of trends of
disease prevalence. Since these risk factors agaabite to interventions,

3



efforts to tackle these would reduce the overaledse burden and

promote healtf®

Majority of the Indian population is resided in theal areas and

there is insufficient credible information on thertéen of the risk factors

of CVDs. An accurate estimate of these risk factaf facilitate

planning and policy making to initiate programmegadckle the burden
of the CvD*

NEED FOR THE STUDY

There is a need for surveillance of CVDs and thek factors to:

Vi.

Recognize cases or their clusters so as to mousp@rmopriate
response,

Identify trends of diseases and their risk facti@sed on
previously collected information,

Monitor the effectiveness of intervention prograpadicies,
Map out the distribution of cases and risk factord pick up
regional and sub-group differences,

Identify new research issues based on the finddhgs
surveillance and to strengthen it, and

Facilitate advocacy, policy guidance, prioritizatiof allocation

of resources.

Hence there is a need to study the risk factorsdodio vascular

diseases in the present scenario especially ilectegd rural population.



OBJECTIVES

This study attempts to find the modifiable riskttas in people
aged between 25-64 years of rural Kolar with tHiewang objectives:

1) To estimate the prevalence of hypertension, hymdeskerolemia,
hyperglycemia and obesity as risk factors for carascular
disease.

2) To find the prevalence of already diagnosed caedioular disease
and diabetes mellitus.

3) To estimate the prevalence of consumption of tabaocl alcohol.

4) To find out the dietary practice with respect testt vegetables and
fruits consumption.

5) To assess the physical activity status of populatio



LITERATURE REVIEW

CARDIOVASCULAR RESEARCH.

The clustering of cardio-metabolic risk factors Viiest pointed out
by Kylin more than eight decades ago when he destrihe association
between hypertension, hyperglycemia and gout. rL#te Spanish
endocrinologist Maranon specifically stated thghdryension and obesity
was a prediabetic conditidn.In 1951, the Framingham Heart Study
established the nature of CHD risk factors and tfegative importancé.

In 1972, the Stanford three community Study wasedarthree northern
California towns to determine whether community ltreaducation can
reduce the risk of cardiovascular diseHse.

In 1972, the North Kerelia Project, was undertakéra multiple
risk factor intervention trial. The project aims neeto reduce the high
levels of risk factors for cardiovascular diseased to promote the early
diagnosis, treatment and rehabilitation of patievita CVDs’

In 1977 and 1978, Gerald B. Phillips developed ¢bacept that
risk factors for myocardial infarction concur torrio a constellation of
abnormalities that is associated not only with hdeease, but also with

ageing, obesity and other clinical stat&s.

THE HEALTH TRANSITION:

The second half of the twentieth centuitnessed major health
transitions in the world, propelled by socio-ecomoind technological
changes which profoundly altered life expectancyg aays of living
while creating an unprecedented human capacityséoseience to both
prolong and enhance life. Among these health tliansi, the most
globally pervasive change has been the rising lourdé NCDs.
Epidemics of non-communicable diseases NCD aresptlysemerging or
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accelerating in most developing countries. Evenirdsctions and
nutritional deficiencies are receding as leadingtgbutors to death and
disability, CVDs, cancers, diabetes, neuropsydiiaitments, and other
chronic diseases are becoming major contributorgh burden of
disease. India too illustrates this health traosjtwhich positions NCDs
as a major public health challenge of growing magla in the twenty-
first century.

Even the underdeveloped countries ateemempted from this
trend. In Ethiopia 28 million people died in 2006rh a chronic disease
among which majority was because of cardiovasalisrasé® And the
young people are affected more recently. The ecgnohthe country
depends on the young working population, and whery aire affected ,
that too in a under developed country, the ill efeare severe. The
reasons are epidemiological transition, harmfidsiifles like physical
inactivity, unhealthy diet, smoking and drinking.e&lth transition
includes demographic transition and epidemiolodicaisition®®

Demographic transition: It is characterised by dnep in fertility
rate, decrease in mortality and increase in lifpeekancy. Population
pyramid of India is changing its shape from pyraaddnore columnar.
Along with demographic factors, there are changesconomic factors
and social factors. The Indian economy is grovah@% per year. With
increasing life expectancy, the proportion of thegydation older than
35years is expected to rise from 28% in 1981 to #422021. During the
decade 1991 - 2001, the population grew by 18%enrtral areas and
31% in urban regions. Urbanisation and indust@adil are changing the
patterns of living in ways that increase behavibarad biological risk

factor levels in the population.



Epidemiological transition: The increasing burderi Bon
Communicable Diseases (NCD), particularly in dep&lg countries
including India, threatens to overwhelm alreadgtstied health services.
At the onset of 20th century, communicable diseasadsding maternal
and perinatal causes were the leading killers. Sdemario at the onset of
21st century has changed drastically, making NGigsmajor killer all
over the world. This whole process of shift in dise pattern is levelled

as epidemiological transition.

EPIDEMIOLOGY OF NON COMMUNICABLE DISEASES
Non-communicable diseases (NCDs) include:

Cardio Vascular Diseases (CVDs)

Diabetes

Obesity disorders

Hypertension

Cancers

SR T o

Chronic non-specific respiratory

Diseases (e.g., chronic bronchitis, asthma, emphgse
7. Mental Disorders and nervous disorder

8. Accidents

9. Blindness and Deafness

10. Metabolic and degenerative

MAGNITUDE OF THE PROBLEM
World:

Chronic diseases represent a huge propoi human illness.
They include cardiovascular disease (30% of pregedotal worldwide
deaths in 2005), cancer (13%), chronic respiratbsgases (7%), and
diabetes (2%). An estimated total of 58 million tthsaworldwide in a

8



year, heart disease, stroke, cancer, and othenichitseases will account
for 35 million, more than 15 million of which wilbccur in people
younger than 70 years. Approximately four out gefof all deaths from
chronic disease now occur in low — income and naidelincome
countries, and the death rates are highest in middbed people in these
countries’?

Cardiovascular diseases are the leading cause xéliyoamong
all the non-communicable diseases. Among CVDs,r@mnpheart disease
(CHD) is the single largest killer and being re¢efrto as the “modern
epidemic”?

Prevalence of the hypertension in most of the gtesis around
8%. There is no significant difference in the digition of hypertension
between the developed and the developing countiigsertension is also
behaves as an underlying disorder that leads to <SCHihd
cerebrovascular accidents (CVA&)To make matters worse, NCDs like
hypertension follow the rule of halves. Accordimgjtt,only about haff
of the hypertensive subjects in the general pdjounlaf most developed
countries were aware of the condition, only abbwlt of those aware of
the problem were being treated and only aboltdiahose treated were

considered adequately treated.

India:

India is experiencing a rapid health transitionthwarge and rising
burdens of chronic diseases, which were estimateat¢ount for 53% of
all deaths in 2005. Earlier estimates projected tiva number of deaths
attributable to chronic diseases would rise fror@83million in 1990
(40-4% of all deaths) to 7-63 million in 2020 (6% @f all deaths). Many
of these deaths occur at relatively early ages. gaoed with all other

countries, India suffers the highest loss in patdigtproductive years of
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life, due to deaths from cardiovascular diseasepdaple aged 35 - 64

years (9-2 million years lost in 2000). By 203ds tloss is expected to

rise to 17-9 million years - 940% greater thandbeesponding loss in

the USA, which has a population a third the sizéndfa’s. The estimated

prevalence of coronary heart disease is around98 in rural areas and 8

-10% in urban areas among adults older than 2Gyegpresenting a two

- fold rise in rural areas and a six - fold riseuntban areas over the past
four decades. The prevalence of stroke is thougbet203 per 1,00,000

population among people older than 20 yéars.

Data on cancer mortality are available from sixteehacross the
country, which are part of the National Cancer RiegiProgramme of
the Indian Council of Medical Research (ICMR). Ab8U_ac new cases
of cancer are estimated to occur every year.

The age - adjusted incidence rates in men vary fddnper 1,
00,000 in rural Maharashtra to 121 per 1, 00,00@athi. The major
cancers in men are mostly tobacco - related (langl cavity, larynx,
esophagus, and pharynx). In women, the leadingecasites include
those related to tobacco (oral cavity, esophagod,lang), and cervix,
breast, and ovary cancer. India has the largesbauwf oral cancers in
the world, due to the widespread habit of chewoimtco'’

India also has the largest number of people widbelies in the
world. The prevalence of type 2 diabetes in urlpaiian adults has been
reported to have increased from less than 3- 09970 10 about 12-0% in
2000. On the basis of recent surveys, the CMR astisnthe prevalence
of diabetes in adults to be 3-8% in rural areas1dn8% in urban areas.

The prevalence of hypertension has been reporteghtge between
20 - 40% in urban adults and 12 - 17% among rutalta. The number of
people with hypertension is expected to increasm fil18-2 million in

10



2000 to 213-5 million in 2025, with nearly equalmhers of men and

women?’

Socio-Economic Impact of NCDs

Death or disability from NCDs in the prative middle ages results
in major economic burdens on the affected indivisiueir families, and
society as a whole. The management of establisl@&dsNdiagnosis and
therapy) is often technology-intensive and expensimdividual as well
as societal resources are already being drained, cisproportionately
high level, by the tertiary care management of NCBfsen drawing
scarce resources away from the unfinished agendlafextious disease
and nutritional disorder control. Though NCD epidesn usually
originate in the upper socio-economic strata, tiéyse across the social
spectrum, with the social gradient ultimately resteg and the poor
becoming predominantly afflicted.

Indeed, in the more mature stages of these epiderhie poor are
the often worst afflicted in terms of disease arglially the most
marginalized in terms of care. This historical exgece of the developed
countries, where the NCD epidemics matured ovemptst half-century,
is likely to be replicated in the developing cousgrin the coming half-
century.

There is recent evidence from some Indian stutias the social
gradient for CVDs has already begun to reverseomes population
groups in India, especially in 1arge urban settings

Tobacco consumption is also higher in rural as @egh to urban
populations and in the poor as compared to the pabulation groups.
The future risk of tobacco-related NCDs is, therefdikely to be higher
in these groups. A comparison of per capita incqradile and death
rates in Punjab, Maharashtra, Andhra Pradesh, aisda0n 1988 reveals

11



that as per capita income profile progressivelylides from Punjab to
Orissa, the probability of death between the aged5oand 60 years
progressively rises (19 per cent, 27 per cent,e884cpnt, and 38 per cent
respectively). NCDs are a major contributor to bean this age group.

The risk of cardiovascular diseases accumulatels age and is
influenced by factors acting at all stages of tfeedpart®%*

The development of cardiovascular disease startingluetal
development and is influenced by factors actingdiffierent stages-

infancy and childhood, adolescence and adult life .

Sex differences in CVD

Previously it was believed that coronary arteryedse (CAD) is
less common and less severe in women. During thigefage they do
have a lower incidence of CAD, but after menopabsencidence is the
same or higher. They tend to be 10-year-older than when they first
experience ischaemic episode. A 50-year-old womasksof dying from
coronary artery disease is 10 times greater thanmuwetality risk from
hip fracture and breast cancer combined. Althougbrtaihity from
ischaemic heart disease (IHD) has declined in #eent years, the
decline observed is of lesser magnitude in wometpagpared to men of
a similar agé®

Previous studies have reported that elderly patiemd women
receive less evidence-based treatments than yowwgerterparts and
men®*?This is due to a number of factors, including lesavincing
evidence for the safety and efficacy of these medgin the elderly and
women, co-morbidities among the elderly, physicattitudes toward
treating the elderly apart from multiple socioecmim issues® The
gender based differences in the age of manifestatisk factors,
pathophysiology, clinical manifestations, and dagja of CAD need to
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be understood by the treating physician so thatogpiate and timely
treatment can be given.

Figure 1. Life course approach to NCD preventiof?
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may act to cause chronic disease, so far only atlfi@eretical models
have been advancél.

One of the most famous is that of Barker's hypsitheTwenty
years ago, he showed for the first time that peogte had low birth
weight are at greater risk of developing coronaggrh disease. In 1995,
the British Medical Journal named this the “Barkigpothesis.” It is now
widely accepted. Dr. Barker’s work is relevant twtbWestern countries
and the Developing World. In the Western world, gndabies remain
poorly nourished because their mothers eat dietsahe unbalanced in
macronutrients and deficient in micronutrients because their mothers
are excessively thin or overweight. In the DevealgpWorld, many girls

and young women are chronically malnourisffed.
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However, the most firmly established associationstwben
cardiovascular disease and factors in life sparttarge between disease
and the major known adult risk factors: tobacco, udeesity, physical
inactivity, cholesterol, high blood pressure, alublaol.

These diseases are unfortunately regarded asentSkillers” as
they produce end organ damage without much of symgin the earlier
stages. Primary prevention aims at diagnosing tdessases at a very
early stage as well as identifies disease modifigke Obesity,
Dyslipidemia and Smoking. Education on life styledification goes a
long way in disease contrdl.So controlling these risk factors will be
very crucial in controlling the CVDs.

So one of the important steps would be to findtbetrisk factors

in the populatiort?

RISK FACTORS OF NON COMMUNICABLE DISEASES:
Risk factor definition
A 'risk factor' refers to any:
* attribute
* characteristic
 exposure of an individual
Which increases the likelihood of developing arodic non

communicable disease.

Risk factors of CVD

Traditionally, risk factors for CVDs have been cmirzed as
behavioural, anthropometric and biochemical. Sdvepdemiological
studies conducted on the prevalence of CVD riskofachave indicated
to an increasing trertd. These studies have been done at several locations
across the country, in different time periods amsihg varying study
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methodologies. But the one which was done metialjoand according
to proper methodology was, ‘The WHO-ICMR NCD rislacfor

surveillance’. Recognizing the lack of a nationaCIN surveillance
system in the country, the Indian Council of MetiResearch (ICMR)
planned and coordinated a six-site pilot studymfr2003 to 2006, which
provided the experience for developing a nationaatesgy for the
country. This was a collaborative effort of the WH{d ICMR to

develop a sustainable system for NCD risk factowesliance in India
using the WHO STEPS approach. The national NCD ffa&tor

surveillance was conducted in six different geofbiegd locations namely
Ballabgarh and Delhi (North), Chennai (South), @&ndrum (South),
Dibrugarh (East) and Nagpur (Centrd).

Some of the results from the study are as follows,

Smoking: Smoking was most common among peri-urban/slum men
(34.3%) compared to their rural (26.7%) and urki15%) counterparts.
Alcohol: Alcohol consumption was more prevalent among mdut
33% of urban men, 49.3% of peri-urban/slum men 40%% of rural
men were found to be current users of alcohol.

Physical activity: More than 50% of the urban resits, 41.4% of
peri-urban/slum residents and 35% of rural ressldrdd a sedentary
lifestyle while 25.4% of rural residents, 14.2% péri-urban/slum
residents and 7.4% of urban residents were invailvedgorous physical
activity.

Fruit consumption: The proportion of subjects whever
consumed fruits (in the last week) were 24% in orb29% in peri-
urban/slum and 41% in rural area.

Obesity: Obesity and abdominal obesity were more commoariian
residents, followed by peri-urban/slum and lowesbag rural residents.
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Generalized obesity: Urban (men: 30.7%, women: 38.8%), peri-
urban/slum: (men: 16.7%, women: 26.1%) and rur&n(n®.4%, women:
14.1%). Abdominal obesity: Urban (men: 30.9%, wont®n8%), peri-
urban/slum: (men: 17.9%, women: 41.1%) and rurabnim12.2%,
women: 29.6%).

Diabetes: Diabetes was diagnosed based on self-reportedetdmb
diagnosed by a physician. The lowest prevalenselbireported diabetes
was recorded in rural (3.1%) followed by peri-uriséim (3.2%) and the
highest in urban areas (7.3%).

Hypertension: The prevalence of hypertension was highest amadngnu
residents (self-reported: 15.1%, newly-diagnoseti3%), followed by
peri-urban/slum (self-reported: 9.9%, newly diagrths20.8%) and rural
residents (self-reported: 7.2%, newly diagnosed%j.

The ICMR was identified by the Ministry of Healtmca Family
Welfare, Govt. of India as the nodal agency to anpént the NCD risk
factor surveys under the World Bank supported Iatiegl Disease
Surveillance Project (IDSP) in 29 states and Uniarritories in 3

phases.

Some of the findings are as follows

Tobacco: Prevalence of tobacco use in any form (smokingnookeless)
was high in Mizoram (68%) followed by Madhya Prdue@7%),
Maharashtra (37%) and Uttarakhand (27%).

Alcohol: The alcohol consumption at least once in last ys@ among
males varied from a high 37% in Andhra Pradesh tlova 21% in
Mizoram. The alcohol consumption among females leasin all the
states.

Physical activity: The proportion of subjects in low category of phgb
activity were 42% in Madhya Pradesh, 66% in TamddN, 67% in
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Uttarakhand, 68% in Andhra Pradesh, 81% in Mahamasivy1% in
Mizoram and 76% in Kerala.

Fruits consumption: The proportion of subjects consuming less than
five servings of fruits or vegetables per day w8886 in Tamil Nadu,
89% in Uttarakhand, 88% in Andhra Pradesh, 87% @mala, 85% in
Mizoram, 83% in Madhya Pradesh and 76% in Maharashthich was
inadequate as per WHO recommended standards.

Obesity: The prevalence of overweight was high in Keral@%2
followed by Tamil Nadu (23%) and Andhra Pradesh %19 The
prevalence of central obesity was 43% in Keral&o46 Tamil Nadu,
18% in Uttarakhand, 14% in Andhra Pradesh and Msddra, 12% in
Mizoram and 11% in Madhya Pradesh.

Diabetes:Self-reported cases of diabetes were reporteé tow - 1% in
Mizoram, Madhya Pradesh and Maharashtra and higt) (6 Kerala.
Hypertension: The self-reported cases of hypertension ranged &0
in Madhya Pradesh to 9% in Kerala.

Several studies have been undertaken to estimatgrédvalence of
CVD risk factors in rural India. The findings ofree of the studies are as
follows:

Tobacco usage was 19.9% in Andhra Pratfest?.5% in
Dibrugarh’’, 17.8% in Kumarokaf.

Alcohol usage was 36.4%37 and 13.4%38. Physicadlgtive was
25.5%37. Obese were 4.4%36. Hypertension was u@B38% in
Dibrugarh. 12.3% and 3.7% were people with higlaltoholesterol and
diabetics respectivefy. All these findings show that there is not much
significant difference in the occurrence of riskttas between the urban
and rural areas. Still the number of studies cotetlim rural India is way
lesser, when compared to urban areas. Considdratgatmost 3/4 of
our country is still rural, it underlines the fabat more studies have to be
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carried out to know the burden of cardiovasculaedse risk factors in

the village population.

CLASSIFICATION OF RISK FACTORS :
A. Non-modifiable risk factors:

Non-modifiable determinants include those factbet are beyond
the control of the individual, such as
Age

Over 80 percent of all cardio-vascular deaths ootumited States
of America in the age group of 65 years and abdWes, age, per se, is
the major risk factor for cardiovascular diseaskni€al manifestations
and prognosis of these cardiovascular diseasely ldezcome altered in
older persons with advanced age because interaaicur between age-
associated cardiovascular changes in health amifisgeathophysiologic

mechanisms that underlie a dise¥se.

Family history

If a first-degree male relative has suffered a thatiack before the
age of 55, or if a first-degree female relative safered it before the age
of 65, that person is at greater risk of developwegrt disease. If both
parents have suffered from heart disease beforeagjee of 55, that
person’s risk of developing heart disease cantase0% compared to
the general population.

The risk of having a stroke is slightly increasédinst-degree
relatives have had strokes. If they were young wheg had their stroke,
then the risk is slightly higher. Studies havevshohat the risk increases
if the is a woman and her mother has sufferedakestit is also believed
that inheriting hypertension is the key factor e tfamilial link of
iIschemic stroke.
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Studies have shown a genetic component for botekrbgpsion and
abnormal blood lipids, factors related to the depeient of
cardiovascular disease. One of the inherited faci®rhigh cholesterol
level, known as familial hypercholesterolemia. tHat person has
inherited this condition then he/she will experiera build up of low-
density lipoprotein cholesterol in the blood. Tlisn lead to coronary
heart disease.

Type 2 diabetes is another risk factor for the tmweaent of
cardiovascular disease.

Type 2 diabetes also has a genetic component, goeifof their
parents developed the condition then they are ajreater risk of

developing it tod?

B. Modifiable risk factors:
The major (modifiable) behavioural risk factorsntéed in the World
Health Report 2002 are:

PHYSIOLOGICAL RISK FACTORS
Raised blood pressure

* Worldwide, raised blood pressure is estimated tsea/.1 million
deaths, about 13% of the total. This accounts #i3 @nillion
DALYs or 4.4% of the totaf?

» Raised blood pressure is a major risk factor farowcary heart
disease and ischemic as well as hemorrhagic stfoke.

* Blood pressure levels have been shown to be pekitiand
continuously related to the risk of stroke and cary heart
disease. The risk of cardiovascular disease dsufile each
increment of 20/10 mmHg of blood pressure, starasglow as
115/75 mmHdg"?
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» Complications of raised blood pressure include thdaiure,
peripheral vascular disease, renal impairment,duhdmorrhages,
and papillodema.

» Treating systolic blood pressure and diastolic tlgwessure to
targets that are less than 140/90 mmHg is assdciaith a
decrease in cardiovascular complicatiths.

Hypertension can be classified according to thetjmational

committee-7 report as follows:

Grade SBP & DBP
Normal <120 & <80
Pre hypertension 120-139 or 80-89
Hypertension, Grade — | 140-159 or 90-99
Hypertension, Grade — I > 160 or > 100

CLASSIFICATION OF HYPERTENSION *%
1. Primary Hypertension or Essential Hypertension

2. Secondary Hypertension

1. Essential Hypertension:
A type of hypertension for which there is no idéable cause is
called primary or essential hypertension. About 988% of

hypertension are belongs to this group.

2. Secondary Hypertension:

Hypertension for which there are specific causesalied as
secondary hypertension. About 5-10% of total hygesions belong to
this group.
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E.g. a. Induced by exogenous substances or drugs (H@mo
contraceptives, corticosteroids, sympathomimetiogcame, MAO
Inhibitors, NSAIDS)

b. Secondary to Renal Disease (Renal parenchymalisesase, Reno
vascular hypertension, Renin producing tumors)

c. Associated with endocrine disorders (Acromegdéyroid disease,
adrenocortical diseases, carcinoid tumors).

d. Pregnancy Induced

e. Coarctation of Aorta.

Increased blood glucose:
This can lead to diabetes mellitus.

» Diabetes Mellitus is defined as a metabolic abndityna
characterized by hyperglycaemia and disturbancesriohydrate,
fat and protein metabolism that are associated waiibolute or
relative deficiency in insulin secretion and / wstlin actior®

* As per estimates of WHO, the number of people #&dféc
worldwide with diabetes are approximately 150 moiili of which
two-third are in developing countries.

» The total number of people with diabetes is predidb rise above
300 million by 20257

» The cause specific mortality from diabetes rangemf{7-48 per
lakh in different countries.24 According WHO Indm likely to
have half (75million) of the world diabetics by thear 2025.

» The prevalence is more in urban area comparedura area.
Indians and South Asians are more predispose telaewdiabetes

mellitus 32
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e It is estimated that 20 per cent of the currentbglodiabetic
population resides in the South-East Asia Region.

» The number of diabetic persons in the countriethefRegion is
likely to triple by the year 2025. 12 It has beented that presence
of diabetes carries a very high risk for IHD (RR3d5 to 4 times),
hypertension, dyslipidaemia, obesity and metalsidrome.

 In fact, diabetes is listed among the five mostpanant

determinants of the cardiovascular disease epidierisia®***

CLASSIFICATION **
1. Type-1 Diabetes Mellitus
2. Type-2 Diabetes Mellitus

1. Type-1 Diabetes Mellitus

This comprises 5 to 10% of all diabetes. It i do absolute
insulin deficiency as a result of pancreatic betth @estruction. It is also
called as IDDM (Insulin Dependent Diabetes Melljtus

2. Type-2 Diabetes Mellitus

It forms the majority of the problem from lifekyand non -
communicable diseases point of view, comprising t8590% of all
diabetes cases. It is also called as NIDDM (Nonmdins Dependent
Diabetes Mellitus).

Abnormal blood lipids.

. Raised cholesterol is estimated to cause 18% of giobal
cerebrovascular disease and 56% of global ischémeart disease.
Overall this amounts to about 4.4 million death®%@ of total) and
40.4 million DALYs (2.8% of total}?
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Raised total cholesterol is a major cause of deséasden in both
the developed and developing world as a risk faclolschemic heart
disease and StroKk.

A 10% reduction in serum cholesterol in men ageda&®result in
a 50% reduction in heart disease within 5 yearslewdn average of
20% reduction in heart disease occurs within 5s/@amen aged 70
years:’

A 4.6% reduction of population mean of total chtdesl had the
greatest impact of all risk factors in decreasingDCmortality in
Ireland; a full 30 % reduction in mortality was rddtitable to this

reduction aloné?

Overweight and obesity:

At least 2.6 million people die each year as a ltesti being
overweight or obese.

Overweight and obesity lead to adverse metabolecef on blood
pressure, cholesterol, triglycerides and insulisistance. Risks of
coronary heart disease, ischemic stroke and typalZetes mellitus
increase steadily with increasing BMI.

Raised BMI also increases the risks of cancer efotfeast, colon,
prostate, endometrium, kidney and gall bladder.

Mortality rates increase with increasing degreeswdrweight, as
measured by BMf®

To achieve optimum health, the median BMI for anuled
population should be in the range of 21 to 23 Kgimmile the goal for
individuals should be to maintain BMI in the rarig®5 to 24.9 kg/fh

.There is slightly increased risk of co morbidities BMI 25.0 to
29.9, and moderate to severe risk of co morbidiiiesBMI greater
than 30%
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HAZARDS OF OBESITY:
Causes of Obesity

Obesity results from an excess of dietary energyken as
compared to energy expenditure and thus both aease in intake and a
decrease in energy expenditure will lead to excakwies being stored as
fat and, ultimately to obesity.
Increased energy intake :An increased energy intake due to lifestyle
changes and affluence as seen in urban areas sedmesfuelling the
obesity epidemic.
Passive overeating :The term passive overeating is applied to the
practice of eating without a biological need, anot expanding the
calories thus gained. Such a situation is comma@elgn in the urban
setting today where one relishes French fries, wafad other high
calorie snacks while watching TV or using a compute
Binge eating :It is the practice of overindulging in eating isl@ort time.
This might occur in a party, on a weekend or witimkk. In the binge
eating occasions become rather frequent; it cdytera cause of obesity.
Decreased energy expenditure There is a rapid decline in energy
expenditure i.e. in manual labor resulting from igh ownership,
availability of labor - saving devices, shunningtdmor sports and
watching television and computer use for long hourkese factors
contribute to obesity.
Metabolic factors : In some individuals endocrine disorders such as
Cushing’s syndrome and hypothyroidism, Prader -i\8§indrome etc.
are the cause of obesity.
Genetic factors : Obesity tends to run in families. Obesogenic geres
under study, which alter the metabolism or alter tsponse to obesity

limiting hormones like Leptins etc.
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Fetal programming®* : The Barker's hypothesis proposes that under
nutrition during pregnancy may increase the sudwépt of that

individual to obesity in adulthood.

MEASUREMENT OF OBESITY:
Body Mass Index: (BMI)

Body mass index or BMI is promulgated by the WoHealth
Organization as the most useful epidemiological suea of obesity/
overweight. It is a relationship of the person’sigi to his height, that
is, weight in kilograms divided by the square & treight in meters.

BMI is computed by taking the body weight in kilagns and
dividing it by the square of the height in meté884l does not measure

the body fat but relates well with the degree asity.

Calculated by the equation;
BMI (kg/m?) = Weight (in kg)/ Height(in m).
The individuals can be distributed into differentages of

nutritional status as follows :

N Range
Nutritional status _ .
(in kg/m"?)
Underweight > 18.5
Normal 18.5 -24.99
Overweight 25 —-29.99
Obese > 30

BEHAVIOURAL RISK FACTORS
» Tobacco use
» Harmful alcohol consumption
» Unhealthy diet (low fruit and vegetable consurop}i
* Physical inactivity.
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a) Tobacco: Smoking, which is believed to be the number oneomaj
single known cause of non-communicable diseasaswidespread
around the world. Estimate of the World Health Gigation (WHO)
indicates that roughly about 30% of the global achdle populations
are smokers’

» Tobacco is the fourth most common risk factor fisedse and the
second major cause of death worldwide. It is culyeresponsible
for the death of one in ten adults worldwide (abd@ million
deaths each yea?).

It is estimated that tobacco-related deaths excéedillion
annually. It has been estimated that by 2030, liteal diseases
and lower respiratory infections will have been pssised by
chronic obstructive airways diseases as causeélity.>?

» |If the current smoking pattern continues, it igreated that deaths
from tobacco consumption will be about 10 milliczople per year
by 2020%*

» Smokers have markedly increased risk of multiplencess,
particularly lung cancer, and are at far greatsk aof heart disease,
stroke, Chronic Obstructive Pulmonary Disease (CPHEiabetes,
and other fatal and non-fatal diseases.

* People who chew tobacco risk cancer of the lip,gtenand
mouth>*

* Intra Uterine Growth Retardation, spontaneous misgges and
low birth weight babies are known outcomes of smgkduring

pregnancy .
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b) Harmful alcohol consumption:

In 2000, alcohol use caused 3.2% of deaths (1.diomil

worldwide, and 4% of the global disease burtfen.

Alcohol consumption is the leading risk factor thsease burden
in low mortality developing countries and the thiatgest risk

factor in developed countriés.

The proportion of disease burden attributable tolal use in the
developing world is between 2.6% to 9.8% of thaltburden for

males and 0.5% to 2.0% of the total burden for fesfd

Besides the direct toxic effects of intoxicationdaaddiction,

alcohol use causes about 20% to 30% of each ohagepl cancer,
liver disease, homicide, epileptic seizures, andiomaehicle

accidents worldwidé

Heavy alcohol use increases the risk of cardiodasdisease (19-
24) and stroke.

c) Unhealthy diet:

About26.7 million (1.8%) DALYs worldwide are attutable to
low fruit and vegetable intalké.

Of the burden attributable to low fruit and vegétaimtake, about
85% was from cardiovascular diseases and 15% feoroess .

Low intake of fruits and vegetables is estimatedcanise about
19% of gastrointestinal cancer, 31% of ischemiathéigease and
11% of stroke worldwide.

Adequate consumption of fruit and vegetables resltice risk for
cardio vascular disease¥, stomach canc¥r and colorectal

cancer®

27



It is well recognized that diet can affect cardimsadar health and
risk factors for cardiovascular disease. The AnagricHeart
Association recommends that individuals consume iat d
containing a variety of fruits, vegetables, wholigs, low-fat
dairy, lean sources of protein including legumesjlipy and lean
meats, as well as consume fish, preferably oily, feg least twice a
week (Lichtenstein et al., 2006). The consumptibthese foods
promotes the following: an increase in consumptanfiber,
vitamins, and phytochemicals; an increased consompbf
omega-3 fatty acids; and a decreased consumptiosatofrated
fat.®
Focusing on fruits and vegetables, Joshipura é2@01) evaluated
the impact of fruit and vegetable intake in 84,2Bd@men and
42,148 men participating in either the Nurses’ He&tudy or the
Health Professionals Follow-up study and of whomenfellowed
for eight consecutive years. Diet was assessedgu$iod
frequency questionnaires. Individuals were divided quintiles of
fruit and vegetable intake. Compared with individua the lowest
quintile of fruit and vegetable intake, individuaisth the highest
quintile of fruit and vegetable intake had a refatirisk for
coronary heart disease of 0.80. In addition, agirsgs of fruit and
vegetables increased by one serving per day, cordeart disease
risk decreased by 49%.
There is convincing evidence that high intakeighkenergy foods
such as processed foods high in fats and sugamsopeoobesity
compared to low-energy foods such as fruits anetedges?®
While evidence exists that fruits and vegetablesveha
cardioprotective effects, contradictory evidencestsx Bazzano et
al. (2002) studied 9,608 adults ages 25-74 yeaaduating the
28



relationship between fruit and vegetable intake eadliovascular
disease risk. An inverse correlation was found betwfruit and
vegetable intake and risk for cardiovascular diselbst results
were not significant’

» Evidence suggests that fruits and vegetables handoprotective
effects, but results are not conclusive. Pan amdtk £2008) found
no significant association between prevalence oftabwdic
syndrome, which has implications for heart diseaseé, vegetable
intake. Bazzano and associates (2002) found noifiseymt
associations between cardiovascular disease risk fauit and
vegetable intake, differing from findings made bgskipura
(2001). Additional studies evaluating the impact fadit and
vegetable intake are warrant&d.

» The American Heart Association recommends the vioig
healthy diet goals for adults consuming 2000 kesl/tb maintain
a healthy heart. At least 4 ¥2 cups of fruits angetables should be
consumed per day. Fish should be eaten at least @viveek at a
serving size of 3.5 ounces. Fiber-rich whole grasm®uld be
consumed daily at the amount of three one-ouncanggs or more.
Sodium should be kept to less that 1,500 mg perafal/ sugar
sweetened beverages to no more than 450 caloriesveek.
Additional dietary measures include consuming adstlefour
servings per week of nuts, legumes, and seedse$yed meats
should be consumed no more than two times per \aeekless

than 7% of total energy intake should come fromrsaéd faf?

d) Physical inactivity:
* Physical inactivity causes about 1.9 million avbig@adeaths per
year worldwide®
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Physically inactive persons have a 20% to 30% asmd risk of
all-cause mortality as compared to those who adite8® minutes
of moderate intensity physical activity on most slaf the week®
Globally, physical inactivity accounts for 21.5% is€hemic heart
disease, 11% of ischemic stroke, 14% of diabeté% df colon
cancer and 10% of breast canter.

Physical inactivity is a major risk factor in protimgy obesity,
which itself is a risk factor for other chronic éises?

Pan and Pratt (2008), examined adolescents for holeta
syndrome. Physical activity levels were evaluated axamined
for association with metabolic syndrome. Physicelividly was
ranked in all subjects (n=4,450) and divided ingoties for
evaluation. The tertile with the lowest levels dfypical activity
showed the highest prevalence of metabolic syndram# the
tertile with the highest levels of physical actwishowed the
lowest prevalence of metabolic syndrome, althougre was no
significant differencé’

A review study done by Ignarro et al. (2006) alsaleated the
impact of physical activity on cardiovascular hiealthree studies
examined in this review showed a reduced rate odrary heart
disease in physically active people. Physical &gt important
for overall general health in individuals with angithout
cardiovascular disease. Limited research existsth@n impact
physical activity has on cardiovascular healthtiidren®

Physical activity may have a protective effect agadevelopment
of cognitive impairment and dementia, and reducagersty of

symptoms among the depres$éd.
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PSYCHOLOGICAL RISK FACTORS

The occurrence of psychological alterations andiaardisease in
many patients exemplifies the complexity of psyadmatic and
somatopsychic effects. Psychological factors inclgd depression,
anxiety and hostility influence the developmentinichl expression and
prognosis of heart disease. Accordingly, it isicait that clinically
significant levels of distress are identified, both hospital and after
discharge, to target patients who require specifisychological
intervention, in addition to conventional cardiachabilitation.
Ameliorating distress has been shown to improvesggtite to treatment
advice, such as modifying psychological defence hasisms,
compliance with medication regimens and attendaateexercise

programme$’

SOCIOECONOMIC STATUS

Cardiovascular diseases (CVD) are the leading calideath and
disability in both developed and developing cowdriln developed
countries socio-economic mortality differentials véabeen studied
extensively showing that the low socio-economic ugrosuffers the
highest mortality. As the epidemiological transitios taking place
against a background of economic globalization, Q¥R factors among
the urban poor and middle class are rapidly inengas India. Recent
evidences from India also suggest reversal of sgcaalient with excess
burden of CVD morbidity in the low socio-economicrogp.
Understanding the social determinants of envirortedleand behavioural
exposures, in determining the risk factors for maralscular disease is an
important challenge for public health professionas well as
communities. Socio-economic disadvantage is noplsima proxy for

poor cardiovascular risk factor status, but alsendication of the likely
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trajectory that an individual or a community majldw in the course of
their life®® Disparities in CHD mortality result from multiptectors,

including early life environment and material digadtage,social and
behavioral risk factors, access to care, and sydteranderestimation of

risk among persons with lower socio economic statwasinical care®’

RATIONALE FOR INCLUSION OF CORE RISK FACTORS:
The rationale for including these eight core rigktbrs in STEPS
surveillance activities is that:
* They have the greatest impact on chronic diseasgalty and
morbidity
* Modification is possible through effective preverniti
* Measurement of risk factors has been proven tcabd.v
» Measurements can be obtained using appropriatecaéthi

standard$?

GLOBAL STRATEGY TO TACKLE NCDS.

Concern is growing about the escalating global &éardf non
communicable diseases (NCDs) such as cardiovastiskkases, cancer,
diabetes and chronic respiratory diseases. The econis not just
epidemiological but also economic. NCDs, which aften accompanied
by long-standing disabilities, have a direct ecomonmpact on
households and communities, both through the uptékesalth services
and goods that diverts expenditure, but also oelseaf income or labour
productivity). Various efforts are being made thgbaut the world by the
governments, non governmental organizations etcOMeds formulated
a tool which aims to help in financial planning (o¥ke period 2011-
2025) that can be used to forecast resource ndedatianal and sub-
national levels. The tool can enhance traditiongdeting mechanisms in
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countries and provide new information to develophagencies about the

resources needed to tackle the growing burden @NE

World health assembly adopted a global stratedgdkle the problem of

non communicable diseases. The objective$:are

1.

To raise the priority accorded to non communicatieease in
development work at global and national levels, smantegrate
prevention and control of such diseases into pdicicross all
government departments.

To establish and strengthen national policies alahspfor the
prevention and control of NCDs.

To promote interventions to reduce the main sharedifiable risk

factors for non communicable diseases: tobacco uskealthy
diets, physical inactivity and harmful use of alobh

To promote research for the prevention and conablnon

communicable diseases.

To promote partnerships for the prevention andtrobrof non

communicable diseases.

To monitor non communicable diseases and theirgh@tants and

evaluate progress at the national, regional anoiaglevels.

Working closely with Member States, WHO has, themef

developed this Action Plan to prevent NCDs fromuwsaag and to help

the millions who are already affected to cope wlidse lifelong illnesses.

This Action Plan, endorsed at the Sixty first WoHéalth Assembly in

May 2008, is based on the sound vision of the Gl&etegy for the

Prevention and Control of Non communicable Diseasedorsed at the
Fifty-third World Health Assembly in May 2006.
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RURAL HEALTH CARE

In a span of a little over a decade, India has nsagteficant strides
in economic development maintaining an average angrowth of a
little over 7.5 percent. Yet India has been laggamgother measures of
human development as health . The public healttesysin existence
since 1946 (Bhore committee) and strengthened dlifter Alma Ata
declaration in 1978, plays a dominant role in heate delivery to rural
India. All the government sponsored programs afizeted through this
system. The public health system is a three tiework of sub centres,
primary health centre and community heatlh cenffbere are a total of
147,069 sub centers, 23,673 primary health ceamds4535 community
health centre§’ While this infrastructure is extensive, accesgipil
quality and affordability of care is still a majproblem for a majority of
the rural population. Shortage of skilled humaroueses, absenteeism is
some of the major causEsNot satisfied with the quality and availability
of care in the public health system, people who a&thord to will seek
care from private providers. Those who can'’t affard still dependent on

the government sector completely.
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Studies relevant to risk factors for CVD among Indan populations

Bharadwaj | Nath et | Nawi et ';hagﬁ Hazarika | Chow
et al® al”’ al’® PPAN | ot af” | et af®
et al
Site Rural Urban Urban, Rural Rural Rural
Rural
Year 2008 2009 2001 2006 2004 200
No. of 3771 2234 | 2963 3180| 345
subjects
llliterates M: 17.4 M:25.1
(%) F: 30 F:75.5
Tobacco M:52.6
usage F17.7 17.8 12.5 19.9
Smoking | Men -20.5 18.4 M: 53.9
(%) Women -0 ' F:1.7
Smokeles M: 62.6
S F: 32.8
Alcohol
(%) 37.7 8.9 13.4 36.4
Sedentary M: 7.7 M:14.8
(%) Foe | 203 F55 | 22O
Overweight
l\ﬁ75 27 Overweig| Overwe
Obesity OBeée' M:4.8 M: 16 | ht: 27.4 | ight: 25
(%) , ' F:12 F:21.9| Obese: | Obese:
M: 0.3 0.9 4.4
F:0.7 ' '
Diabetes
(%) 3.7
Hypertens M: 14.8 M:22.4
ion F:15.9 F:21.9 36.7 33.3 20.3
Choollester 123

*Percentages here are representative of the rapllation.
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METHODOLOGY

The study to find the prevalence of CVD risk fastan the adult
population is conducted in Mulbagal talug, Kolastdct in Karnataka

State.

Figure 2. Karnataka state
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Figure 3 Kolar district

Bagepall

Gaurnbidary

Mulbagal 3

The study was undertaken in Mulbagal taluk areachvts one of
the five taluks in Kolar district, located 25 km®rm the district head
guarters. The word MulbagaMdalabagilu) means the eastern-door in

Kannada language. Kolar district (lat” 23 1320’ N and long. 756’ —

7817 E) is a semiarid and a drought prone distiitie district is located
in the southern region of the State and is theeeashost district of
the Karnataka State. The district is bounded byBt#wegalore Rural
districtin the west Chikballapur districtin the orth, Chittoor

District of Andhra Pradeshin the east and on theutrs
by Krishnagiri and Vellore district of Tamil Nadu.

Less than 14% of the land is under forest caviare than 90% of
the drinking water requirements are met by grouatewresources. Also,
around 16% of the villages in Kolar district arefeated by excess
fluoride concentration in groundwater ranging frdnd to 4.05 mg/L,
leading to endemic fluorosis. The main occupationthese communities
are agricultural activities. Marketing of milk tcaidy is an additional

source of income to a large proportion of the papoh. There is intense
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cultivation of mulberry for silk worms rearing, floulture and
horticulture farming. Quarrying, stone crushing dmmgtks and roof tiles

manufacturing are major unorganized sectors in Kbla

STUDY POPULATION:
People aged 25-64 years are selected from 20 edlag

SAMPLE SIZE: It was calculated using the following formula

Sample size= (Zp * q)/ €

Where , Z = confidence interval.

\p= prevalence of risk factor in the population.

Q=1rp

e= margin of error.

A sample size of 250 each was considered in thegemg of 25-
44 and 45-64 years in both the sex.

Inclusion criteria: People aged between 25-64 years.

Exclusion criteria: None.

STUDY PERIOD:
The population was studied between December 2010ctober
2012.

TOOLS USED:
- Structured and pre tested questionnaire (Annexjure-3
- Digital weighing scale, with an accuracy of 50 d¢daler).
- Stadiometer.
- Non stretchable measuring fibre tape.
- Automatic blood pressure monitor (Omron).
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- Glucometer (Accu-chek).
- Blood collecting tubes (BD vacutainer).

- Syringes (Dispovan disposable).

STUDY DESIGN:

Study was designed as community based cross saicsitualy.

COLLECTION OF DATA:

The data was collected using multi stage sampkagrtique. The
study population was comprised of around 250 imllizls each in the
age group of 25-44 and 45-64 years in each gender.

Out of 343 villages in Mulbagal talug 20 were stdecbased on
probability proportion to size. Around 50 individsavere selected for
the survey in each of the 20 villages. As the sargpk independent for
each age and gender group, 13 individuals from e&the 4 groups had
to be selected from each village.

In each selected village, a random direction frbm ¢entre of the
village was chosen to start the survey. In thaatlion every nth house (n
= sampling interval = total no. of households i thillage/52) was
surveyed. In each house one person was suppobedinterviewed from
any of the 4 age/gender groups randomly. If the@emwas not available
at that moment, then the house was re-visited fmaamum of 2 more
times to contact the person.

All individuals in the sample were informed aboheé tpurpose of
the study. After obtaining the written informed esent they were
interviewed using a structured, pretested questivanadopted from
WHO STEPS approach for non-communicable diseasss factors

surveillance®
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The following data was collected as per the WHO B3E
approach.
STEP 1:
» Core demographic information
» Socio demographic information
» Tobacco and alcohol use
* Nutritional status

* Physical activity

STEP 2:

Taking physical measurements to build on core oattep 1 and
determine the proportion of adults that:

* Are overweight and obese

» Have raised blood pressure.

MEASUREMENTS:
Weight: Measured using digital weighing scale of Saltekenaith an

accuracy of 50 gm.

Procedure:
The participant was asked to remove their footwear.
The participant was asked to step onto scale withfoot on each

side of the scale.

The participant was asked to:
e Stand still
* Face forward

* Place arms on the side and
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» Wait until asked to step off.

* The weight was recorded in the kilograms.

2) Height: Measured using stadiometer.

The patrticipant was asked to remove their:
* Footwear (shoes, slippers, sandals, etc)
» Head gear (hat, cap, hair bows, comb, ribbons, etc)

* The participant was asked to stand on the boarddass.

They were asked to stand with:
» Feettogether
* Heels against the back board
* Knees straight.
* Look straight ahead and not tilt their head up.
» Care was taken to make sure that their eyes dhe gsame level as
their ears.
* The measure arm was moved gently down onto the dicthe
» Participant and asked the participant to breattadhstand tall.
» The height was recorded in centimetres (to theasté@r.1cm).

3) Blood Pressure:
* Preparing the participant: The participant was dgkesit quietly
and rest for 15 minutes with his/her legs uncrossed
» Three blood pressure measurements were takennddaita entry
the mean of the second and third readings was tak&he
participant had rested for three minutes betweech eaf the

readings.
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* The left arm of the participant was placed on thiele with the
palm facing upward.

» Clothing on the arm was removed or rolled up.

* The cuff was positioned above the elbow (the loegge of the
cuff was placed 1.2 to 2.5 cm above the inner sidthe elbow
joint), aligning the mark ART on the cuff with theachial artery.

» The level of the cuff was placed at the same lagdhe heart.

* The cuff was snugly wrapped onto the arm and séctasten with
the Velcro.

* The monitor was started and the reading was notedm of Hg.

This whole procedure was repeated two more times.

STEP 3:
» Taking fasting blood samples for biochemical measents
» To measure prevalence of diabetes or raised blnhmbse

 And to measure serum cholesterol levels.

PROCEDURE FOR BIOCHEMICAL MEASUREMENTS:

To obtain accurate results, participants had tb fiasat least 12
hours before blood collection. This was partidylamportant for the
measurements of blood glucose. All blood samplesevitaken in the
morning. This means participants should not Heaak anything to eat or
drink anything (except plain water) from about 8 @ night before.

Diabetic patients on medication were required togotheir tablets
with them and were advised to take them after thlewd measurement if

possible .
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MEASURING THE FASTING BLOOD GLUCOSE:

Gloves were put on by the one performing the test.

Glucose test strip was removed and put in the ghater.

Fingertip was rubbed and knead to help withdravedlo

Fingertip was wiped by using a sterile swab.

The massaged place on the fingertip was lanced aitncing
device.

Hanging blood drop was allowed to form without appy too
much pressure.

The drop of blood was carefully applied to the festd on top of
the strip without touching the test field direditythe finger.

The participant was given a cotton ball to presshepuncture.
After the reading is displayed in the glucometbg tasting blood
sugar is recorded in mg/dl.

The lancets which were used was kept in a polydfégr usage

and disposed appropriately afterwards.

BLOOD COLLECTION FOR THE MEASUREMENT OF SERUM
CHOLESTEROL.

Soon after measuring the fasting blood sugar, \ietraus blood

was collected, transported to laboratory at R.bdah Hospital, Kolar,

immediately centrifuged, serum separated and festthe estimation of

serum cholesterol were performed.

ETHICAL ISSUES:

Ethical clearance for the study was obtained by #thical

committee of Sri Devaraj Urs Medical College, Kolar
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STATISTICAL ANALYSIS

The collected data was entered daily in Microsoftdt sheet. The
prevalence of CVD risk factors is expressed asugaqy and proportions
according to the two age groups and gender. Theca$®n between the
CVD risk factors and the age groups and gendeested with X test.
Student t-test is used to test the difference antbeggender and age
group for quantitative measurement. p < 0.05 wassidered as
statistically significant. Logistic regression aysa$¢ was done between
CVD risk factors and prevalence of hypertension diabetes mellitus.
All the analysis was done with software open eprgion 2.3) and

Minitab (version 16).
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Socio demographic

Mulbagal:

RESULTS

information of study population m

Table 1. Age and Gender distribution of Study popudtion in

Mulbagal.
Age groups Males Females Total
No. (%) No. (%) No. (%)
25-44 years 246 (49.5) 251 (50.5)| 497 (50.8)
45-64 years 253 (52.4) 229 (47.5)| 482 (49.2)
Total 499 (50.9) 480 (49.0) | 979 (100)

A total of 1024 persons were enumerated and seleicie the
study. Out of the 1024 identified persons, 979 \idlials could be
contacted and further interviewed and examined.réh®ining could not
be contacted after a total of 3 attempts. There wassignificant
difference in the socio demographic variables betwthe interviewed
and those who could not be contacted. There we8erd@les and 480
females in the study sample. Distribution of stpdypulation among the

two age groups was also similar.

Table 2. Distribution of study population in Mulbagal according to
education status.

Education status |—Males_| females Total
No. (%) | No. (%) No. (%)
211 229
No schooling | (42.3) | (a7.8) | #40(44.9)
139 163
Primary school' (27.9) (33.9) 302 (30.9)
High schoof | 90 (18.0)| 66 (13.8) 156 (15.9)
Pre university
college and abov® 59 (11.8)| 22 (4.5) 81 (8.3)
979 (1
Total 499 (100)| 480 (100) 00)
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1- 1%to 7" standard. 2- 8th to 10" standard. 3- Includes graduate

and post graduate degrees.

Around 45% of those studied had not undergone ahpding.
There is a difference between the number of females had not gotten
any schooling and the males belonging to same guipthis difference
is not statistically significantyf value: 2.90, p value: 0.088). The
proportion of study population with higher educat&gtatus decreased as
age increased. Around 11.8% of men had attendddgeobnd above
compared to females (4.5%). There is a marked rdifiee between the
number of females who attended college when cordparenales. It is

highly significant ¢ value: 16.89 and p value: <0.001).

Table 3. Distribution of study population in Mulbagal according to
religion and caste.

Religion and Males Females Total
caste
Hindus

N=489 (%) N=459 (%) N=948 (%
OBC 265 (54.2) 283 (61.7) 548 (57.8
General 134 (27.4) 01(19.8) | 225 (23.7
category
Scheduled caste 77 (15.7) 73 (15.9) 150 (15.8
Scheduled tribe 13 (2.7) 12 (2.6) 25 (2.7)
Muslims

N=10 (%) N=21 (%) N=31 (%)
OBC 7 (70) 8 (38) 15 (48.4)
General
category 3 (30) 13 (62) 16 (51.6)

OBC: Other backward classes
The study population comprised of Hindus and MusliMajority
of the studied were Hindus ( 96.83%).

46



OBCs constituted to 54.2% among the Hindu and anhgilamong

Muslims (48.4%). In general category among Hindwdes were more

than females and among Muslims females were marertrales.

Table 4. Distribution of study population in Mulbagal based on
marital status.

Marital status Males Females Total
No. (%) No. (%) No. (%)
Currently married 430 (86.1) 392 (81.7) 822 (84)
Unmarried 54 (10.8) 23 (4.8) 77 (7.9)
Widow/widower 11 (2.3) 50 (10.4) 61 (6.2)
Divorced/staying
separately 4 (0.8) 15 (3.1) 19 (1.9)
Total 499 (100) 480 (100) 979 (100)

Around 84% of the study population was currently rmeal.

Among the unmarried females were less compared &besn The

difference is highly significantyf value: 12.27 and p value :

There were more widows compared to widowers.

<0.001).

Table 5. Distribution of study population in Mulbagal based on

occupation.
Occupation Males Females Total
No. (%) No. (%) No. (%)
Government job 35 (7) 12 (2.5) 47 (4.8)
Other job 75 (15) 48 (10) 123 (12.6)
Self employed 305 (61.1) 251 (52.3) 556 (56.8)
Income less 9 (1.8) 7 (1.5) 16 (1.6)
Student 13 (2.6) 4 (0.8) 17 (1.7)
House work 48 (9.7) 145 (30.2) 193 (19.7)
Unemployed 14 (2.8) 13 (2.7) 27 (2.8)
Total 499 (100) 480 (100) 979 (100)

Majority of the population were self employed (5%)3 As per the

type of employment majority were in the agricultusactor.

Among

students majority were males. This difference betwthe two genders

was significant value: 4.5 and p value: 0.03). The difference leetw
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the males and females were significant even irhthese work category
(x* value: 10.9 and p value: 0.001).
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Table 6. Distribution based on the income range penonth.

Income Range
per month (In Freq. Percent
Rupees)
<1000 46 4.7
1000-3000 536 54.6
3001-5000 241 24.7
5001-10000 115 11.8
>10000 41 4.2

Majority of the households of the studied populatibad an

income of 1000-3000 rupees per month. Only 4.29%hefpopulation

had an income of more than 10000 rupees per month.

Il. Risk factors for cardiovascular diseases in Mulbada
Table 7. Distribution of study population in Mulbagal based on the
mode of tobacco usage

Mode of tobacco Males Females Total
usage N=244 (%) N=206 (%) N=440 (%)
Smoking form 123 (50.4) 4 (1.9) 127 (28.9)
Cigarettes 17 (3.4) 0 (0) 17 (3.9)
Beedies 93 (18.6) 4 (1.9) 96 (21.8)
Smokeless form 168 (68.9) 204 (99) 372 (84.5)
Gutka 31 (6.2) 8 (3.9) 19 (4.3)
Khaini 46 (9.2) 78 (37.9) 124 (28.2)
Tobacco dust 96 (19.2) 120 (58.3) 216 (49.1)

* The total number exceeds number of study subjects as multiple forms of

tobacco were used by some.

44.94% of study population had used tobacco eithemoking or
smokeless form or both. Around 85% of tobacco ubsaid used it in

smokeless form. In that tobacco dust was the mopallpr form among
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the study population. This was used more commowlthe females.The
association with females was not significant thogghvalue: 0.10, p
value : 0.744). Tobacco in the form of khaini wasrencommonly used

in females than men.

Among smokers males comprised the majority compaoethe
females . The difference was significapt yalue: 122.91 and p value:
<0.001). Beedies were the commonly smoked formr Aammen smoked

beedies.

Table 8. Mean amount of tobacco consumption per day

Males Females
Cigarettes 4.5 0
Beedies 12.5 8
Smokeless 8 8

1- Quantity is considered.
2- No. of times consumed per day is considered.

Smoked forms of tobacco were used more often byesnalhe
mean frequency and consumption of smokeless tobaeso8 times in
both men and women. Around seven men and womegediiter had quit
smoking in the past. 96 out of 127 current smokerdd answer the age
of initiation of smoking. The average age of irtiba of smoking was
24.86 years.
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Table 9. Distribution of alcohol consumption in thepast 30 days

among study population in Mulbagal.

Age group Males Females Total
No. (%) No. (%) No. (%)
25-44 49 (42.6) 0 (0) 49 (39.8)
45-64 66 (57.4) 8 (100) 74 (60.2)
Total 115 (100) 8 (100) 131 (100)

13.38% of the study population had consumed alcohithe past
30 days. Males comprised of the majority among th&here was a
significant difference between the two gendefsv@lue: 101.79 and p
value : <0.001). Eight women in the age group 664%rs had consumed
alcohol in past 30 days. More men in the age griup5-64 yrs were
consuming alcohol in the last 30 days comparedbtd2yr group. There
was a significant difference between the two gr¢psalue: 6.72 and p

value : 0.01).

Table 10. Distribution of study population in Mulbagal according to

frequency of alcohol consumption frequency (per wee.

Frequency and Males Females Total
alcohol consumption No. (%) No. (%) No. (%)
Lifetime abstainer 384 (77) 472 (98.3)] 856 (87.4)
Occasional 26 (5.2) 1(0.2) 27 (2.8)
2-4 77 (15.4) 6 (1.3) 83 (8.5)
5-7 12 (2.4) 1(0.2) 13 (1.3)
Total 499 (100) 480 (100)| 979 (100)

* | ncludes those who consume alcohol at least once in a month but not

mor e that once per week.

Around 87% of the study population had not consumaledhol in
the past 30 days. The number of people who consiatwedhol almost
alternate day (2-4 times per week) were more inbamamong those

who consumed alcohol in past 30 days, followed Iy bccasional
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drinkers. Occasional users had consumed alcoh@ onmot at all in a
week. The number of females in all the categorfedrioking were much

lesser compared to males.

Mean quantity of consumption per occasion is 6.1@ndard
drinks.
One standard drink is one single measure of spirits (30ml) or 1

standard bottle of regular beer (285 ml).

Table 11. Alcohol consumption in the study populatin at Mulbagal.

Category Males Females Total
No (%) No (%) No (%)
Heavy' 74 (86) 2 (100) 8 (96.6)
Intermediate 9 (10.5) 0 (0) 0 (0)
Moderate’ 3(3.5) 0 (0) 3 (3.4)
Total 86 (100) 2 (100) 88 (100

1- Men- More than 4 drinks on any day or more than 14 per week.
Women- More than 3 drinks on any day or more than 7 per week.
2- Men- up to 2 drinks per day.
Women- up to 1 drink per day.
(According to American dietary guidelines-2010)

Among those who had consumed alcohol in the pasida&s,
majority had taken more than 3 drinks per occasitis kind of habit is
called heavy or high risk drinking. Moderate andwhedrinking are the
categories provided by the American dietary gurtedi2010. Those who
did not meet the criteria for both the groups waneluded under
intermediate.

Thirty five people out of 123 who were consumirngpaol did not
give details on the quantity of drinks consumedsoAkix out of eight

women did not give details on their drinking habits

52



Table 12. Fruits and vegetable consumption patteramong the study

population in Mulbagal.

Males Females
(Mean + S.D.) (Mean + S.D.)
No. of fruit days 1.71 + 1.63 1.75+1.60
No.of veg days |  6.846 + 0.383 6.927 + 0.276
No. of fruit 1.297 + 0.946 1.271+0.856
servings
No. of veg 1.503+0.785 1.519+0.923
Servings

* Approximates 80 grams.

The average vegetable serving was less than 2geaid there
was no difference between males and females. \Melgstawere
consumed by both the genders almost every dayweek. Fruits were
consumed on less than 2 days a week. The informabout the servings
were obtained by showing the cup which had theihgldapacity of
almost 80 gms. The amounts of servings were alsiastar with both

fruits and vegetables.

Table 13. Adequacy of fruits and vegetable intakeraong study

population in Mulbagal.

Pattern of Males Females Total
consumption No. (%) No. (%) No. (%)
Yes 3 (0.6) 9 (1.9 12 (1.2)
No 496 (99.4) 471 (98.1) 967 (98.8)
Total 499 (100) 480 (100) 979 (100)

A person was considered to have consumed adequate 6r
vegetables if that person has consumed fruits/abies all the days in a
week and every day has consumed five or more ggvaf the same.
Less than 2% of the studied men and women consudiwmedr more

servings of fruits and vegetables in a day.
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Table 14. Distribution of study population in Mulbagal based on
adequate physical activity.

Adequate physical Males Females Total
activity No. (%) No. (%) No. (%)

Yes 291 (58.4) 237 (49.4) 528 (53.9)

No 208 (41.6) 243 (50.6) 451 (46.1)

Total 499 (100) 480 (100) 979 (100)

*Those occupied with any physical work for > 30 minutes at least for 5
daysin aweek.

Around 50% of the study population performed an qadée
physical activity. More men (58.4%) were engageadequate physical

activity compared to women .

Table 15. Physical activity profile among study poplation in

Mulbagal.

Males Females Total
Minutes/day Minutes/day Minutes/day
(Mean + S.D.) (Mean + S.D.) (Mean + S.D.)

344.3 + 107.5 338.3+112.3 341.3 + 109.9
Median (Q1 & Q3) Median (Q1 & Q3) Median (Q1 & Q3)
420 (240-420) 300 (240-420) 360 (240-420)
Days/wk Days/wk Days/wk
(Mean + S.D.) (Mean + S.D.) (Mean + S.D.)
48+1.8 52+1.9 49+1.8
Median (Q1 & Q3) Median (Q1 & Q3) Median (Q1 & Q3)
4 (3-7) 6 (3-7) 5 (3-7)

It is evident from the table that on a single dawales work for a
longer duration compared to females. Regardingdtivation there is no
significant difference between the genders (t valu84 and p value :
0.39). But the number of working days is more famen. It is almost
every day a week. The difference between womennaaml is significant
(t value : -3.0 and p value: 0.003). The combinedrage number of
working days is almost five days a week and workiogrs is almost six

hours a day.
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Table 16. Description of leisure duration among stdy population in

Mulbagal.
Males Females Total
Minutes/day Minutes/day Minutes/day
(Mean + S.D.) (Mean + S.D.) (Mean + S.D.)
2325+ 135.1 217.4 + 125.3 225.1 + 130.6

Median (Q1 & Q3)

Median (Q1 & Q3)

Median (Q1 & Q3)

180 (300-120)

180 (300-120)

180 (300-120)

Males tend to relax more than females when theyar®usy with

their major occupation. But the difference when pamed between the

genders is not significant (t value: -1.82 and jpn®a0.07). The combined

average of duration of relaxation is around foumursofor both the

genders.

Table 17. Distribution of study population in Mulbagal according to

pre existing non communicable disease conditions.

Non communicable Males Females Total
diseases (N=499) (N=480) (N=979)
No. (%) No. (%) No. (%)
Hypertension
25-44 yrs 17 (3.4) 10 (2.1) 27 (2.8)
45-64 yrs 30 (6) 36 (7.5) 66 (6.7)
Diabetes Mellitus

25-44 yrs 2 (0.4) 3 (0.6) 5 (0.5)

45-64 yrs 8 (1.6) 17 (3.5) 25 (2.6)
C.H.D.

25-44 yrs 0 (0) 0 (0) 0 (0)

45-64 yrs 5(1) 4 (0.8) 9 (0.9)
Stroke

25-44 yrs 0 (0) 0 (0) 0 (0)

45-64 yrs 3 (0.6) 0 (0) 3(2.2)

CHD- Coronary heart disease.

Around 9% of the study population was already doesga with the

hypertension. Between genders there is no signifidiference in the
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occurrence of hypertension?(value: 0.0077 and p value: 0.93). But
between the two age groups the difference wasfgignt (;*value: 19.42
and p value: <0.001). Around 3% of the study pojpoahad been
diagnosed with diabetes mellitus. More number abdtics were among
the females and it was statistically significayft ¢alue : 3.85 and p value

: 0.05). Also the known diabetics were found mareag the middle age
group of 45-64 years f value: 14.39 and p value: <0.001). Around 1%
of the study population had one or more eventda@lto coronary heart
disease. Number of people who had it were almosalbqdistributed
among both the genders and all of them were imtigglle age group of

45-64 yrs. Three men in the age group of 45-6hgsstroke in the past.

Table 18. Treatment adherence among known casesd#betes and

hypertension.

Males Females Total
Condition” |Known |Adherence Known | Adherence|Known|Adherence
cases| No. (%) | cases| No. (%) | cases| No. (%)
Hypertension| 47 | 25(53.12) 46 18 (39.1) 93 43 (46.2
25-44 yr 17 6 (35.3) 10 2 (20) 27 8 (29.6)
45-64 yr 30 19 (63.3 36 16 (44.4) 66 35 (53)
Diabetes
Mellitus 10 9 (90) 20 14 (70) 30 23 (76.77)
25-44 yr 2 2 (100) 3 1 (33.3) 5 3 (60)
45-64 yr 8 7 (87.5) 17 13 (76.5 25 20 (80)

* Adherence to any forms of treatment since past one month among those
with known hypertension and diabetes mellitus.

Those who had diabetes showed a higher adherenan wh
compared to those with hypertension. Among diabdte difference in
adherence among two age groups was not signififéieher exact p
value: 0.65) and the difference between the twodgenwas also not
significant(Fisher exact p value: 0.45). Among tgertensives the

adherence was more among individuals belongingiddlmage group of
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45-64 yrs. The difference was significapt yalue:4.22 and the p value :
0.04). Between genders men showed a higher adlemmmpared to

women but it was not significant’(value: 1.84 and p value : 0.17).

Table 19. Distribution of blood pressure among stug population in

Mulbagal at the time of survey.

Grade Males Females Total
No. (%) No. (%) No. (%)
Normal 178 (35.7) 266 (55.4) 444 (45.4)
Pre hypertension| 204 (40.9) 134 (27.9) 338 (34.5)
Hypertension,
Stage 1 82 (16.4) 58 (12.1) 140 (14.3)
Hypertension,
Stage 2 35 (7) 22 (4.6) 57 (5.8)
Total 499 (100) 480 (100) 979 (100)

In 45.4% of the study population the blood presswes in the
normal range. Around 20% of them had BP readinggestive of
hypertension. The BP reading of 34.5% of them wasthe pre
hypertension category. But when only males areidensd the number
of people in the pre hypertension range outweigremple in the normal
range. The difference between the genders in thehypertensive range
was significant * value: 18.19 and p value: <0.001). More number of
males compared to females were present in the teypon stage 1 and
the difference is significanty{ value: 3.77 and the p value: 0.05).
Similarly number of males in the hypertension stagmategory were also
more, but the difference is not significagt yalue: 2.63 and p value:0.1).

57



Table 20. Distribution of body mass index (BMI) amag the study

population in Mulbagal.

Nutritional Males Females Total
Status No. (%) No. (%) No. (%)
Underweight 52 (10.4) 72 (15) | 124 (126
Normal 267 (53.5) 271 (56.5) 538 (55
Overweight 121 (24.3) 104 (21.7) 225 (23
Obese 59 (11.8) 33 (6.9) 92 (9.4)
Total 499 (100) 480 (100) | 979 (100)
*p <0.05

Around 55% of the study population were in the ed normal
BMI. 12.6% of individuals were in the underweighhge. Women were
more in the underweight category compared to mdre difference
between the genders was significayft (alue: 4.63 and p value: 0.03).
23% of the individuals were in the overweight catgg Around 9% of
the study population was obese. Here too males miere and there is a

significant association togivalue: 7.03 and the p value: 0.008).

Table 21. Distribution of study population accordirg to fasting blood
glucose values in Mulbagal.

Glucose levels Males Females Total
No. (%) No. (%) No. (%)
Normal
(< 110 mg/dl) 123 (82) 85 (77.3) 208 (80)
Impaired fasting
glucose 16 (10.7) 11 (10) 27 (10.4)
(110-124 mg/dl)
Suggestive of
diabetes 11 (7.3) 14 (12.7) 25 (9.6)
(> 125 mg/dl)
Total 150 (100) 110 (100) 260 (100

Blood samples were taken for the estimation ofirigstlood
80%thaf them had a
normal fasting blood glucose value. 9.6 % had degand 10.4% had an

glucose in a sub sample of 260 individuals.

impaired fasting blood glucose level. More men hagaired fasting
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glucose compared to women but the difference wassigmificant
value: 0.03 and p value : 0.862) Among those whibJaues suggestive
of diabetes more women (12.7%) had value >125 mdadit the
difference when compare to men were not signifi¢ghvalue: 2.12 and
p value: 0.145).

Table 22. Distribution of study population in Mulbagal according to

cholesterol values.

Serum Males Females Total

ChIce):l\‘/aesltse*roI No. (%) No. (%) No. (%)
(<glo%rrr?1€3/d|) 121 (80.7) 92 (83.6) 213 (81.9
?zoc;g-ezrggemh;%) 23 (15.3) 15(13.7) | 38 (14.62

(>24|$g£g/d|) 6(4) 3(2.7) 9 (3.5)
Total 150 (100) 110 (100) 260 (100

* According to the American heart association guidelines.

Among a sub sample of 260 individuals in whom #&ihg serum
cholesterol estimation was done around 82% of thathnormal value.
Around 15% of individuals had a borderline high leisterol and 3.5%
had a high cholesterol level. More males had bdéirgehigh cholesterol
compared to females. But the difference is notif@mt (;* value: 0.146
and p value: 0.702). Even among those who had doigla level of
cholesterol males formed the majority, but agaaré¢hwvas no significant

difference (Fisher exact p value: 0.847).
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Table 23. Distribution according to number of riskfactors in study

population.
No. of Males Females Total
risk Cumulative Cumulative Cumulative
factors No. (%) total No. (%) total No. (%) total
0 1(0.2) 1(0.2) 1(0.2) 1(0.2) 2 (0.2 2 (0.2
1 83 (16.6) 84 (16.8) | 98 (20.4) 99 (20.6) 181 (18.383 (18.7)
2 143 (28.7) 227 (45.5)| 164 (34.2)263 (54.8)| 307 (31.4)490 (50.1)
3 149 (29.9) 376 (75.4)| 146 (30.4)409 (85.2) 295 (30.1)785 (80.2)
4 81 (16.2) 457 (91.6), 55 (11.5) 464 (96.7) 136 (13.9p1 (94.1)
5 40 (8) | 497 (99.6) 16 (3.3 480 (100) 56 (5{7) ©99.8)
6 2(0.4) | 499 (100 0 (0) 480 (100) 2(0.2) 979010
Total | 499 (100) 480 (100) 979 (100)

Eight risk factors for cardiovascular diseases vatueied namely:
tobacco usage, alcohol consumption, consumptiorles$ fruits and
vegetables, physical inactivity, hypertension(newliaggnosed and on
treatment), diabetes mellitus(impaired, high and teatment ),
hypercholesterolemia(borderline and high) and ap@sierweight and
obese). The number of risk factors a person hasfeagl out. As the
entire population had not undergone biochemicalsmeaments, the table
no. 23 considers diabetes as a risk in only thdse were diagnosed and
on treatment at present. Also the hypercholestenalaisk factor has
been omitted. So a total of seven risk factorsyammahas been given.

It was noticed that around 82% of the study pojpahahad more
than one risk factor at the time of study. About b&the individuals had
more than two risk factors. Around 25% of males 4B&o of females
had more than three risk factors at the time ofthdy.

The average number of risk factors for males ist251 and for

femalesis 2.7 + 1.2 and overall itis 2.4 + 1.1.
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Table 24. Distribution according to number of riskfactors in the sub
group of the study population.

0)

No. of Males Females Total
risk Cumulative Cumulative Cumulative

factors No. (%) total No. (%) total No. (%) total
0 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
1 32 (21.3)] 32(21.3) | 29 (26.4) 29 (26.4) | 61 (23.5) 61 (23.5)
2 51 (34) 83 (55.3)] 42 (38.2) 71 (64.5) | 93 (35.8) 154 (59.2)
3 42 (28) | 125 (83.3) 27 (24.6)98 (89.1) | 69 (26.5) 223 (85.8)
4 18 (12) | 143 (95.3 7 (6.4 105 (95.5) 25 (9.6) 8 2345.4)
5 4(2.7) 147 (98) 5(4.6) 110(100) 9(3.5) 253.8)
6 3(2) 150 (100) 0 (0) 110 (100) 3(1.2) 260 (1C

Total | 150 (100) 110 (100 260 (100

As the biochemical measurements were carried oohip a sub

population of 260, the table number 24 considdrthaleight risk factors

in that sub population only. It was noticed that @ the studied

population had at least one risk factor.

Aroundo7df the study

population had more than one risk factor at the tohstudy. About 40%

of the individuals had more than two risk factoksound 17% of males

and 11% of females had more than three risk factors

2.2+ 1.1andoverallitis 2.4 + 1.1 in the sulgro

The average risk factors for males is 2.5 + 1.2 fandemales is

Table 25. Association between modifiable risk factes and occurrence
of hypertension.

Risk factors Hypertension
(p values)

Tobacco 0.005

Alcohol 0.02
Consumption of less

fruits and vegetables 0.801

Physical inactivity 0.236
Hypertension NA

Diabetes mellitus <0.001
Hypercholesterolemia 0.29

Obesity 0.084
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1- Includes both known and newly detected cases.

2- Includes only known cases

3- Association found using Chi square test.

*p < 0.05.

The association between the CVD , hypertension @@ risk

factors namely tobacco consumption, alcohol cons$wwmp decreased

fruit and vegetable consumption, physical inactiviliabetes mellitus,

cholesterol and obesity were found.

Hypertension was significantly associated with esaf tobacco,

alcohol consumption and diabetes mellitus in thelstpopulation at

Mulbagal.

Table 26. Prevalence of cardiovascular disease rig&ctors in the

study population in Mulbagal.

: : Males Females
Cardlfé?(sf(;%[{%rr ghsease (N=499) (N=480) Total
No. (%) N (%) N (%)
Tobacco 244 (48.9) 206 (42.9)] 450 (46
Alcohol® 83 (16.6) 2 (0.4) 85 (8.7)
Consumption of less
fruits and vegetables 496 (99.4) 471 (98.1) 967 (98.8)
Physical inactivity 208 (41.7) 243 (50.6)| 451 (46.1)
Hypertension® 129 (25.9) 85 (17.7) | 214 (21.9)
DM 10 (2) 20 (4.2) 30 (3.1)
Obesity’ 180 (36.1) 137 (28.5)] 317 (32.4)
N=150 N=110
FBS suggestive of
diabetes mellitus 11 (7.3) 14 (12.7) 25 (9.6)
Impaired fasting 16 (10.7) 11(10) | 27 (10.4
glucose
Cholesterol levels —
High 6 (4) 3(2.7) 9 (3.5)
Cholesterol levels-
Borderline high 23 (15.3) 15 (13.6) 38 (14.6
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1- Both smoke and smokeless form of usage is consldere

2- All those consuming alcohol more than the modenaggs is
considered.

3- Includes both known and newly detected cases

4- People who are either overweight or obese are derei.

Table 26 shows the prevalence of all the CVD rebtdrs studied in
Mulbagal talug and Kolar district . The commonask factor identified
was low consumption of fruits and vegetables in898.of the study
population. Physical inactivity and tobacco constionp prevalence
constituted to around 46% each. 9.6% of the studpulation had
diabetes mellitus and 21.9% had hypertension.

Table 27. Prevalence of cardiovascular disease rig&ctors in the

study population in Mulbagal (according to the agegroup).

Cardiovascular 25_f4 yTs 45__64 yTs Total
disease risk factors (N=497) (N=482)
No. (%) No. (%) No. (%)
Tobacco 150 (30.6) 300 (62.2) 452 (46.2
Alcohol 26 (5.2) 59 (12.2) 85 (8.7)
Consumption of less
fruits and vegetables 492 (99) 475 (98.6) 967 (98.8
Physical inactivity 223 (44.9) 228 (47.3) 451 (46.1
Hypertension 53 (10.7) 161 (33.4) 214 (21.9
Diabetes mellitus 5 (1) 25 (5.2) 30 (3.1)
Obesity 145 (29.2) 172 (35.7) 317 (32.4
N=154 N=106
FBS suggestive of
diabetes mellitus 8(52) 17.(16) 25 (9.6)
Impaired fasting |19 153y | g(76) | 27(10.4)
glucose
CholestHeigor: levels — 3 (1.9) 6(5.7) 9 (3.5)
Cholesterol levels-
Borderline high 22 (14.3) 16 (15.1) 38 (14.6)
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Table 27 shows the prevalence of CVD risk factasoading to
the age. Tobacco and alcohol consumption in menase than double
among the study population in 45-64 yrs age grauppared to 25-44
yrs group. There is no difference in physical inaigt and consumption
of vegetables and fruits in the 2 age groups. Treegtence of diabetes
mellitus and hypercholesterolemia as assessed fhenfasting serum
levels increased in the 45-64 years age group.pféealence of obesity
and hypertension also was high in the 45-64 yrgrgap.

Table 28. Logistic regression of risk factors ass@ted with

hypertension.

Logistic regression
. Odds ratio|, p
Risk factor |Absent/ Present (95% CI) |value| Odds ratio 0
(95% CI) value
1.55
Tobacco 97 117 (1.14-2.1) 0.005| 1.55 (1.12-2.14) 0.01
1.76
Alcohol 187 27 (1.08-2.9) 0.02 | 1.38 (0.83-2.29) 0.22
Low
consumption 0.84 )
of veg & 3 211 (0.23-3.12 0.79 | 0.84 (0.22-3.14) 0.79
fruits
Physically 0.83 )
inactivity 123 91 (0.61-1.13 0.24| 0.77 (0.56-1.08) 0.10
. 1.33
Obesity 134 80 (0.97-1.82 0.08 | 1.30 (0.94-1.79) 0.11

Multiple logistic regression analysis of the riskctors associated
with hypertension was done. People who consumedctabhad 1.55
times higher risk of having hypertension.

People who consumed alcohol more than the madehankers
had 1.76 times higher risk of having hypertensidiso the odds of
obesity associated with hypertension was 1.33.
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Table 29. Logistic regression of risk factors ass@ted with

hypercholesterolemia (N=260).

Odds ratio Logistic regression
Risk factor |Absent Present (95% Cl) vaFI)ue Odds ratio p
(95% CI) value
0.79 )
Tobacco 66 14 (0.40-1.56 0.5 | 0.66(0.31-1.41) 0.29
Alcohol | 76 | 4 | ¢ S o)| 0.84| 153 (0.405.83) 05
Veg & 0.32
Eruits 4 76 (0.07-1.47 0.13| 0.29 (0.06-1.35) 0.11
Physically 1.22 i
inactive 55 25 (0.68-2.16 0.51| 1.18 (0.66-2.12)] 0.58
Obesity | 62 | 18 | g 2 ) 033] 0.60 (0.36-1.30) 0.25

The odds of alcohol consumption associated with ingav
hypercholesterolemia was 1.53. Also the odds ofsjgay inactivity
associated with having hypercholesterolemia wa8. lHbwever it was

not statistically significant.
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DISCUSSION

The present study on cardiovascular disease ridkrfédourden in
rural Kolar using WHO-STEPS tool found that tobacsage, alcohol
consumption, sedentary behaviour, overweight, igadt consumption
of fruits and vegetables, obesity, diabetes msllitonpaired fasting blood
glucose and obesity are common. The most commoma@rtieese was
inadequate consumption of fruits and vegetableldpwied by tobacco
usage and physical inactivity. Using the similar WISTEPS tool many
other researchers have performed the surveillamcéhé cardiovascular
disease risk factors in India. Bharadwaj é¢ & rural population , Nath
et af” in urban population and Nawi et &in both urban and rural areas.
There are many other studies undertaken in thetggudone to find out
the prevalence of risk factors for CVDs , like Tkappan et &
Hazarika et &, Chow et &af etc but the WHO STEPS tool has not been
used completely for these studies. All these previstudies are
invaluable in comparing the findings of the pressntly and thus to find
out the differences and similarities in prevalen€&€VD risk factors in
various parts of the country.

Tobacco use in India is high and there are coraslderdifferences
in the form and amount of tobacco consumption amgegder and
place. In this study there is a high prevalencesaige of tobacco either in
smoke or smokeless form. About 45% of the studyfaimn were using
tobacco in one or the other form. But there ismath difference in the
percentage of usage between two genders. Thisofaditference can be
attributed to the fact that there were much momaber of females using
smokeless tobacco. Among men smoking beedies agateties was
more common. Ninety nine percent of females usni¢co was of the
smokeless type. Even though 28.9% of our study lptipn were using
tobacco in the smoke form only 4 females belongothe age group of
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45-64 years were smoking tobacco. It should bedttat women may
not have reported about the tobacco consumptionitshaezcurately
because of embarrassment. Across age groups, ¢iperpon of study
population from middle age group of 45-64 yrs werere than double
(62%) that of the younger age group (31%) of repgrof using tobacco .
But as it is a well known fact that quitting of skitrg is rare, most of the
smokers in the younger age group will continuertharmful habit over
the course of years even after getting old andhat game time the
teenagers who would have just started smoking, tih@yoin in the group
and thus there will be much more higher prevalesfcemokers over the
coming years. Tobacco consumption is a chronicthBeiople generally
start the habit in the younger days and henceriygoption of middle age
group using tobacco is higher than younger agepgrou

Studies on NCD conducted by ICMR (2005) at six af#ht
centres, found bidi and gutkha among men and samffing women as
most common form of tobacco consumptioinand K et al (2008) in
Faridabad found that 22.2% and 1.4% of men and wostedied
respectively were using tobac&However study conducted in rural area
of Faridabad by Krishnan A et al (2008) showedhhpgyevalence of
current smokers, 41.0% in men and 13.0 % among wowtdle the
prevalence of smokeless tobacco was 7.1 % and ar@&mg men and
women respectivel§? This shows that the smoking in females in the
present study is much less compared to studiesomhNndia. Among
men, the common form of smoking was bidi whichni@ccordance with
the NCD study conducted by ICMR.

These findings hold significance because many emmlegical
studies from various parts of India have showrgaicant correlation of

smoking or tobacco use with hypertension prevaléhéecase control
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study from Bangalore also showed that smoking wama@ependent risk
factor for hypertension (odds ratio 2.25 , p = @)5%

In our study prevalence of current alcohol consgniermen was
23% and in women was 2%. The proportion of studyupetion
consuming alcohol varies widely in different paofsthe country . In a
study conducted by Thankappan et al which is a coniymn based
intervention program for the control of hypertemsik8.4 %. of the study
population had consumed alcohol in the past 3038ysn Hazarika et
al’” 36.4% , in Bharadwaj et‘al37.7% was found out. Low reporting in
our study could be because of the fear of low $@ceeptability.

There was a significant difference in the drinkimagpits between
the two age groups. The middle age group of 45-€drsy had more
number of people (12.2%) compared to the youngergagup (5.2%).

Our study revealed that women and men were congumass
amount of fruit and vegetables than recommenders. ddn be attributed
to their low purchasing power and lack of knowledgpeut the amount of
fruits and vegetables to be consumed. Only 1.2%hektudy population
were consuming adequate fruit and vegetables. EE#bss genders or
across the age groups there was no much differianttee consumption
pattern. In a family , every member shares the fioooh the same pdt.
This might be the reason for the similarity acrage and gender groups.

Our study showed that equal number of physicalaclive people
were present compared to active people. Physie&kiinty was mainly
during the leisure time. In a similar study coneudctby Nath et al 40.3%
in which they have presented the findings of onga@arveillance study
that is being conducted in the urban field pracacea Maulana Azad
Medical College, New Delhi where they have usedl flus step 1 part of
the WHO STEPS tool for risk factor surveillance dydHazarika et al
where native rural population of Assam were exathirier blood
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pressure and anthropometry , thus trying to finttbe risk factors for
hypertension, found that 25.5% of people were [@aisi inactive. In our
study 53% were physically inactiveé.

If the physical activity was compared across a@egs, the middle
age group had more number of people who were smgenthis is
expected, as the physiological changes happentbgetourse of years,
many elderly won't be able to work in the same vige the young and
might have to quit working owing to their healtroplems. This is even
supported by the study conducted by Bharadwaj. &t al

Fasting blood glucose was examined in a sub sampl260
individuals. Around 10% of them were having levelsggestive of
diabetes mellitus. 7% of males and 13% of femalesevincluded in this
category. In a study conducted by Gupta et al terdene the association
of obesity, measured by body-mass index (BMI), Wsigse or waist-hip
ratio (WHR), with multiple risk factors for cardiascular disease in an
urban Indian population an epidemiological studyswparformed. Thus
fasting blood glucose was also measured. Theydfoliat 13% of males
and 11.27 of females were diabefi€s.

In this study only about 2% of males and 4% of fiem&new they
had diabetes mellitus. This can be attributed aw health seeking
behavior by the study population and absence aesong programme
for NCD. In this study more women were already dizged to have
diabetes mellitus (4.2%) compared to men (2%).

If we compare the values across the age groups,digdéople of
middle age group compared to 5% of younger agepgimad glucose
levels suggestive of diabetes mellitus. But whepaired fasting glucose
levels are compared , 12.3% of younger age group wethis category

compared to just 7.6% of middle age group.
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The prevalence of diabetes in India is escalatpidty both in the
urban and rural ared%lt has also been observed that diabetes in India
occurs a decade earlier than in the developed wéddwve can see that
even in the younger age group many appear to enpait candidates for
diabetes in the near future. As diabetes is an pymatic disorder, early
identification of individuals at risk and appropadifestyle interventions
will greatly help to prevent or delay the onsetdidbetes and thereby
reduce the burden of complications due to diabatéwdia.

Around 22% of the current study population had ntgyesion
(either by blood pressure examination during study, previously
diagnosed and on treatment). People belongingherestagel or stage 2
hypertension were considered in this category. Was lower compared
to previous studies by Thankappan et athere they have presented
baseline prevalence data for hypertension, antimepiic measurements
and demographic details with the help of a quesage has been
obtained and Hazarika etZl.

Out of this 40% were males and only 27% were femalhis is in

I® in which

accordance to the previous studies conducted byi Haa
WHO STEPS tool was used to find out the prevalefagsk factors for
cardiovascular disease in rural Indonesia. Theyndouhat males
comprised the majority of hypertensives. This ddfece between the
males and females is present in the other categyofiblood pressure too
(Stage 1 and stage 2 of hypertension.) When itcwagpared across the
age groups there was significantly more numbereaipte in the middle
age group (34%) compared to the younger (11%).s Tihding can be
explained physiologically, as the age advancesngwo the hardening of
the blood vessél§ blood pressure tends to rise in the majority exdippe.
But we cannot just overlook the lesser percentagéhé younger age

group. Studies indicate that the cardiovasculagadis related death occur
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in the young age group in the developing countfi&b today those who
are in the pre hypertensive group in the youngergagup most certainly
will progress to overt hypertensive stage. All #hefactors might
increases the cardiovascular disease in a develapuntry like ours.

But known hypertensives were only 10% in this stpdpulation,
which can be because of low health seeking behamor absence of
screening programmes. Even among known hypertes)dive proportion
of people in middle age group were more (6.7%) canegh to the
younger (2.8%).

Around 47% of those who had been diagnosed witretigpsion
were taking regular treatment in the past one md8bo of people in the
middle age group were taking regular treatment anly 30% of the
people in the younger age group were taking treattmEhis might be
because of lack of motivation and carelessnesartts the importance
of treatment among the younger generation towalnas cdhronic non
communicable diseases. Around 53% of males and @males were
taking treatment regularly. This difference canlszause of the poor
social status of the females in the society.

Indian urban population studies in mid 1950s usktkroWHO
guidelines for diagnosis (BP > 160 and/or 95 mm ldgyl reported
hypertension prevalence of 1.2 to 4.0%. Subsequtundies report
steadily increasing prevalence from 5% in 1960$24.5% in 1990s and
so on. Also studies using revised criteria (BP ® ad/or 90 mmHg)
have shown high prevalence of hypertension amorgpruradults.
Hypertension prevalence is lower in rural Indiampuylation although
there has been a steady increase over time hemelb¥ Studies from
developed countries have reported that smokingghalcconsumption,
obesity and low socio-economic status as suggdsyetbw level of
education are associated with greater prevalendg/mértension. These
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factors are equally important in developing cow#rias in the
developed? So the findings of this study holds a great sigaiice,
considering the present scenario of our countryrevtmarmful lifestyles
are increasing, even in rural sectors, some of twlmh are risk factors
for CVD.

In this study population there were few subjectowere obese
compared to the overweight range. But they areptitential candidates
to enter the obesity category. In studies condubtedHazarika et &,
Chow et al® in which a cross sectional survey was performechtaw the
prevalence of cardiovascular disease risk factsisgua questionnaire,
anthropometry and biochemical measurements, theal@rece of people
with overweight was in accordance with this stud@g%). But the
prevalence of obesity in these studies was abouardd®b% respectively.
In the present study it is about 10%. Also the propn of people who
were under weight was about 13%, majority of whicks composed by
females. The social status and the decision matapgcity of females in
rural areas of our country is still not equivalémtmales. This might be
the reason for the more number of underweight fesal this study.

If we compare the proportion of people having Bividre than normal,
middle age group has the higher prevalence.

About 5% of the people in this study were detectedhave
hypercholesterolemia. This is much lesser comperedbout 12% which
was obtained in a similar study conducted by Ckeoai>®

In the present study 5 males and 4 females hadsamyficant
cardiovascular event in their lives. All of themdreged to the age group
of 45-64 years.

In our study 3 males had an episode of stroke air thves. All

these cases belonged to the middle age group 6#i4®ars.

72



An association was tested between tobacco usagmhaddl
consumption, inadequate intake of fruits and vdmeta, sedentary
lifestyle ,obesity and hypertension. p value fog tissociation between
tobacco ,alcohol and hypertension was statisticsiliyificant (<0.05).
The association between smoking and CVD is a wellin fact”*** The
odds of getting hypertension in smokers was higtenpared to non
smokers. Also there is a threefold increase indt@s of having a non
fatal AMI in current smokers compared to non smekeiThere is an
increased odds of getting hypertension in those et who drinkers

compared to others.

Similarly the association between the same riskofacmentioned
above and hypercholesterolemia was tested. Nortbesk risk factors

was found to be associated.

STUDY LIMITATIONS

Self reporting: This however can be unreliable hé tsubject is
under the impression that social approval is ingurand acceptance of
smoking and alcohol consumption might damage his#oeial status,
which is usually the case in many rural parts of ocountry. So that
person might give socially desirable responsesrdtian the truth.

Recall bias :Data collection from subjects depends mainly artrecall
ability. In case of a dietary recall, one’s ability recall food intake is
associated with a number of factors including afjghe participant,
gender, intelligence, mood, attention and conststeaf the eating

pattern.

73



STRENGTH:

This study was conducted according to the WHO STEPS
guidelines for chronic non communicable disease&esurThis will help
in uniformity of data collection and thus help lmetcomparison of data
collected in different regions of the world. Thevas equal representation
of both genders and also across younger and middk groups.
Government of India in past few years has takenespasitive steps in
this regards establishing surveillance system twige risk factor data
from different parts of the country, using WHO STEkethodology.
Data obtained from simple and sustainable surve#asystems would
help to guide future policy. The Surveillance Peogme (IDSP),
launched by the Government of India in 2004, inooapes key elements
of chronic disease risk factor surveillance and thaspotential to yield
such nationally representative data. Along withadggneration, various
intervention models (school based projects) are ladésng studied which
would help in strengthening the design and delivaistem of a national

programme for chronic disease prevention and cbntro
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RECOMMENDATIONS FOR FUTURE RESEARCH

More information can be gathered about the riskofacfor CVD
throughout the country is these surveillance aatisiare carried out in
large number. The scope for success of a survedlgmogramme relies
on its sustainability, flexibility, appropriatenes$é data collected and
timely dissemination to its users for action. Iy several reports on
CVD risk factors have been brought out in differemigions and
populations. Many of these are repeated survetgeiisame population at
random time intervals. There are surveys condugyedarious agencies,
but the information remains un-utilized for actiorlated to CVD risk
factors. These surveys have been able to demanstnahges in the risk
factor profile. Collectively, these have been ubkdfuraising an alarm
amongst health planners and policy makers, andniking a case for
initiating interventions. Efforts to harmonize tkdscal surveys so as to

make them useful for surveillance systems wouldrawg efficiency.
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SUMMARY AND CONCLUSION

This study found that CVD risk factors are commomural Kolar
region. Diabetes and hypertension are common irrure people and
comparable with urban people. Comparing with presistudies reveal
that the risk factor of physical inactivity, hypbkotesterolemia and
obesity/overweight are increasing in the rural srefa the country. Poor
intake of vegetables and fruits are a perenniablpro. Usage of tobacco
and alcohol has not declined as per the trendscédtnis study highlights
the need to further understand the influence ofsigal and economic
transition happening in the rural society on theDCxsk factors and
cardiovascular diseases. It becomes imperativaitiate and strengthen
measures to reduce CVD risk factors in the ruraletp so as to reduce
the rising burden of CVD morbidity and deaths. Teeent efforts made
by the Government of India initiating Integrateds@&ase Surveillance
Project (IDSP) and National Programme for Preventmf Cancer,
Diabetes, Cardiovascular Diseases and Stroke (NFESJXCin the right
direction. Similar studies using WHO STEPS approsemsleal the time

trends in CVD risk factors and the assessmenteoptbgram.
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ANNEXURES

ANNEXURE-1.

List of villages surveyed in Mulbagal talug, Kolardistrict.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)

Honnikere
Vommasandra
Mudiyanur
K.G.Lakshmisagara
Devarayasamudra
Avani
Kuruba chadumanabhalli
Bandahalli
Anehalli
Mannenabhalli
Challapally
Doddathihalli
Kadenahalli
Perumakanahalli
Nangali
N.Chowdenahalli
Ramachandrapura
Dommasandra
Sanyasipalli

Achampalli
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ANNEXURE -2

w1 B3, (consent form)
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ANNEXURE-3
WHO STEPS QUESTIONNAIRE.

JSes Sodbd:
Y, &7 BeDIBT BID Tord B0 3,33,ad e
1| 390b deec o1
2 | B 0d BID 02
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6 |37 Beda ol 06
533 1 o god 2 3w 3 ool 4
@33 5
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Step 1 Demographic Information
Core: Demographic information

CORE: Demographic Information
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Expanded: Demographic Information
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Step 1 : Behavioural Measurements
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Expanded: Tobacco use
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ANNEXURE 4
APPOINTMENT LETTER FOR BIOCHEMICAL EXAMINATION.
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ANNEXURE 5
WHO STEPS : Step 2-Anthropometry result form.
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ANNEXURE 6
WHO STEPS: Step 3-Biochemical examination result fon.
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