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INTRODUCTION

Kerda date has the largest proportion of ederly population in India (Rgan e d). Life
expectancy in the state has reached 76 years for women and 70 years fro men. These figures
are close to the developed countries. Increase in life expectancy and changes in life style of
Kerala population have led to the emergence of a large proportion of non-communicable
disease in the dtate. The mgor non-communicable diseases in Kerda are cardiovascular
disease, cancer, diabetes mellitus and chronic obstructive pulmonary disease. Therisk factors of
these non-communicable diseases are common. Hypertension, tobacco use, acohol use,
overweight and obedty, lack of physca activity, increases dress levels, high levels of
cholesterol in the blood are the major risk factors. In Kerdathe onsat of many of these diseases
is a an early age compared to many developed countries. Thisis due to the increasing levels of
risk factors among the population. Hypertension is consdered as a risk factor as well as a
disease. A few dudies on hypertenson in the state showed high prevdence anong Kerda
population (Kaavathy et d, Hypertenson study group, Manu Zacharia et d). What is required
is community leve intervention for controlling risk factors for noncommunicable diseases.
Kumarakom panchayat, which has done alot of work in the peopl€ s campaign program, came
forward to undertake such an intervention. Relationship between hypertenson and a few
edtablished risk factorsis given below.

Elevated blood pressure (BP) is probably the most important public hedth problem in
many countries today. Hypertenson has been identified as one of the risk factors for
cardiovascular morbidity and mortdity. Hypertenson prevaence isincreasing in dl the countries
and the rate of increase depends on the epidemiologica trangition the country is passing through.
It is common, asymptomatic, readily detectable, usualy easily trestable and often leads to letha
complications if left untreated. BP like height and weight is a biologicd characterigtic of the
individud. Like other characterigtics, BP shows wide inter individua variability. The BP of some



individuds lies above the mean while others have a BP below the mean. The didtribution curveis
dightly asymmetrica with a tall to the right, which becomes more pronounced with age. The
andogy with height and weight is a close one. The spread of vaues reflects the influence of

genetic and environmenta factors. Patients with high BP and no definable cause are said to have
Primary Hypertenson, Essential Hypertension or Idiopathic Hypertension. In more than 95% of
cases a specific underlying cause of hypertenson (HTN) is not found. In the remaining 5%,
HTN can be shown to be a consequence of a specific disease or anormality such as rend

diseases, endocrine disease drugs or pregnancy. BP shows great variability. Exposure to pain,
mental dtress, exercise or sexud intercourse give rise to rapid eevation of BP. BP dso changes
over the 24hr period, reaching its nadir during the early hours of the morning and a maximum on
risng. This rhythm is dependent on environmentd factors. Thus when workers change from a
day to night shift this circadian rhythm changes immediaidly.

Risk factorsfor hypertension:

A World Hedth Organization (WHO) scientific group has reviewed risk factors for essential
HTN (WHO TRYS). They may be classfied into non-modifiable and modifiable risk factors.
The non-modifiable risk factors are:

= Age: Age reflects an accumulaion of environmenta influences and the effects of geneticaly
programmed senescence in the body system. Population studies have shown that systolic
pressure rises steadily until the 7" decade in men and the 6™ in women.

» Genetic factors: Based on twin and family studies BP levels gppear to be geneticaly
determined with polygenic inheritance (WHO TRS) The children of two normotensive
parents have a 3% posshility of developing HTN whereas this posshbility was 45% in
children of two hypertensve parents (Biauchi G etd)

The modifiable risk factors are:

= Overweight and obesity: There is no question that a positive correlation exists between
obesity and BP (Stamler R etd) A gainin weight is associated with an increased frequency



of HTN in subjects with norma BP and weight loss in obese subjects with a decrease in
HTN levids

» Salt intake: There is an increasing body of evidence that high sdt intake (i.e. 7-8g/day)
increases BP proportionately while low sodium intake has been found to lower BP (Beard
TCed)

= Environmental factors HTN is a disorder initiated by tenson or sress where
psychological factors operate through mental processes.

= Alcohol: High dcohal intake is associated with an increased risk of high BP. It gppears
that the systalic pressure is raised more than the diastolic (Gupta SP et d)

» Presence of other diseases. Those having other diseases like digbetes mdlitus are at
higher risk of high BP.

= Other factors: Consumption of saturated fat, sedentary life style and tobacco

consumption are other risk factorsfor HTN.

Complications of Hypertension:

The adverse effects of HTN involve the cardiovascular system, centra nervous system, eye and
the kidneys. This may result in a multitude of disorders like stroke, carotid atheroma, transient
ischemic attacks, hypertensive encephdopathy, centra retina vein thromboss, left ventricular
hypertrophy, left ventricular failure, aortic aneurysms, aortic dissection and progressive rend

falure

The Prevalence of Hypertension:

The prevaence of HTN depends upon the criteria used to define HTN. The lower the criterion
selected, higher the apparent prevaence. BP normaly fals with repeated measurements as
patients become habituated to the procedure. Thus definition of HTN based on a single BP
measurement yields a much higher prevdence than the average BP taken over severd

occasions. Taking the average of BP measurements on the 2nd and 3rd occasion can hdve the



apparent prevdence of HTN. Estimates based on the NHANES Il survey indicate that
goproximately 50 million or one in every four adults in the USA has high BP. This diagnosis of
HTN is based on a sngle observation using criteriaof SBP® 140 mm Hg or DBP3 90 mm Hg
or on antihypertensive therapy. This number however becomes much smdler to about 30 to 40
million if INC criteria are used (High BP measurements confirmed at two or more subsequent
vigts). The prevaence of HTN rises progressvely with increasing age (Gupta R 1997) Inyouth
and middle age, men have a higher prevaence of HTN than women do but the reverseistruein
later life. Each year gpproximatdly 2 million new hypertensive patients are added to the pool of
patients requiring treatment for HTN in the USA alone (Mathur K S 1963)

One of the earliest studies done in the genera population was by Choprain 1942 (Dubey VD
1954) snce then a number of studies have been published. A summary of few of the studies,
which have been conducted mostly in urban aress, is given below (Dubey, Padmavathi, Gupta
SP, Wadir HS, Sarma BK, Gupta R, Padmavathy S Gupta S, Hypertension study group,
Kaavaty, Manu G Zacharid). One of these studies was conducted in India and Bangladesh

(Hypertension study group)

It can be seen from the previous studies that over a period of time there was a steady increase
in the prevaence of hypertenson in India

The prevaence of HTN defined by the INC V criteria dso shows a steep increase from 6.2%
in 1959 to 30.9% in 1995 (Gupta R) The Internationd Clinicd Epidemiology Network
(INCLEN) which used old WHO criteria showed that the prevaence of HTN was more than
20% among 6 of the 12 community studies in different parts of Ada and Latin America. The
cause of the increase in prevalence of HTN is multifactor. However age and incresse in body
mass index were condstently shown to be associated with increased prevalence of
hypertenson. (Dash et al) reported a prevaence of 0.44% in triba Orissa population but
subjects who moved to cities showed an increased prevalence of 2.56%.



Table 1. Sdlected studies on Hypertension Prevalence in India with author, year of

study, age group, criteria, sample size and proportion of hypertensives.

Author Year | Age Criteia | Sample HTN %
group.

Chopra 1942 | 18-70 | 130/? 1000 | * * 214 | * *

Dotto 1949 | 18-50 | ? 2500 | 2500 | ni 124 |1.24 |-

Padmavati | 1959 | 20-75 | 140/90 (679 |659 (20 |6.19 |* *

Mathur 1963 | 20-80 | 160/95 | 1634 | 1408 | 226 | 4.35 | 3.98 | 6.64

Mahotra 1971 | 20-58 | 160/95 | 4232 | 4232 | Nil [9.24 | 9.24 | *

Gupta 1978 | 20-69 | 160/95 | 2023 | 1151 | 872 | 6.43 | 5.99 | 6.99

Wasr 1984 | 20-60 | 160/95 | 2455 | 1767 | 688 | 3.18 | 3.85 | 1.45

140/90 | 2455 | 1767 | 688 | 6.15 | 7.42 | 2.9

Sharma 1985 | 20-75 | 160/95 | 1008 | 803 | 205 | 14 154 | 8.78

Gupta 1995 | 20-85 | 160/95 | 2212 | 1415 | 797 | 109 | 103 | 122

140/90 | 2212 | 1415 | 797 | 30.9 | 29.5 | 335

Kaavathy et | 2000 | >60 140/90 | 133 |58 75 |59 * *
a

Hypertension | 2001 | >60 140/90 | 1203 | 533 | 670 | 65 63 66
study group

Manu Zecharia | 2003 | 40-60 | 140/90 | 314 | 163 | 151 | 545 |56.3 |52.3
etd

Physical Activity and Hypertension:

Technologica progress in indudtridized countries has generdly led to decreasing physicd
activity in mogt jobs (Koplan) In the USA an estimated 56% of men and 62% of women fail to
engage in regular lasure-time physca activity (i.e. a least three times per week for 20 minutes



per sesson), and 25% of men and 30% of women perform no leisure-time physca activity
(Casperson) it has been shown that regular physica activity confer a protective effect against
HTN. Blood pressure can be lowered with moderately intense physica activity (40-60% of
maximum oxygen consumption) such as 30 to 45 minutes of brisk walking most days of the
week ( Abbot RD) when compared with their more active and fit peers sedentary individuas
with normal blood pressure have a 20 to 50% increased risk of developing HTN (Salmon JT
Pushka P etd) in a community based sudy in Taiwan (Paffenberg RS etd) physicd activity
especidly low sports activity was an independent risk factor for age, sex and body messindex.
Regular aerobic physcd activity, adequate to achieve a least a moderate level of physcd

fitness can enhance weight loss and functiona hedlth status and reduce risk for cardiovascular
disease and dl cause mortdity (Johnson SE et d 1999) since HTN is arisk factor for stroke
and cardiovascular disease, benefits of physica activity are automatically extended to these
conditions. Moderate levels of physica activity were associated with a reduced risk of fatal and
nonfatal stroke (Caspersen CJ et d) the effects of physicd activity perssted in the absence of
HTN, diabetes mdlitus and left ventricular hypertrophy. The results of a study based on the
Swedish Annud Leve of Living Survey shows physicd inectivity as a srong risk for poor
hedth. They conclude that physical activity protects against poor hedth irrespective of an
increased body mass index and smoking (Mikhail N) A joint satement by the WHO and the
International Society and Federation of Cardiology have recommended that dong with the three
magjor risk factors for coronary heart disease- high serum cholesterol, smoking and high blood
pressure, physica inactivity should be consdered as an important risk factor (Rose GA)

Over weight, obesity and Blood Pressure:

Obesity refers to excessive storage of energy in the form of fat. The most common method to
asess the degree of obedity is Body Mass Index (BMI). BMI is cdculated by dividing the
body weight (in kilograms) by height (in meters) square. BMI has been classfied by WHO
(Rose) into the following groups, >25kg/nt is considered overweight while >30kg/nt is
considered as obese. The NHANES data (Kuczmarski) indicate that the prevaence of obesity



has increased dramaticdly in al racelage groups. An estimated increase of 8% between 1976-
80 and the 1988-91 surveys was reported.

The association between obesity and HTN has been documented by a large number of cross-
sectiond and longitudind studies. The nationwide community HTN Evauation Clinic (CHEC)
screening which included one million Americans showed that the prevalence of HTN was 0.5 to
3 times higher in those who reported being overweight compared with those who classified
themsdves as normd or low weight (Stamler) Datafrom NHANES 111, which comprised more
than 30,000 people showed that systolic and diastolic BP increased with, increased BMI. The
Framingham sudy, alongitudina study involved more than 5000 men and women aged 30 to
59 a entry reported that those who have higher blood pressure levels, dthough not
hypertensives, have a higher chance of getting hypertension in later years (Vasan R S). The
prevalence of HTN was noted to increase with greater the degree of obesity. After 8 years, the
risk of developing HTN and cardiac hypertrophy in the most obese group was about 3 fold and
10 higher than those with average weight, respectively. (Paffenberg et d) who followed 7,685
males for over 30 years recorded an increase in incidence of HTN with increasing ponderosa.
In San Antonio Heart Study the 8-year incidence of HTN was greater with higher BMI. Further
some studies show that weight loss even with sdt intake kept unchanged is followed by a
decrease in BP. It is often difficult to determine precisdy the tempord relation between obesity
and HTN. Results from the Framingham study show that there is increased prevaence of
obesity in subjects who have established HTN as well an increase in BP in established obesity.
Thus the reationship between obesty and HTN may operate in both directions, where
hypertensive subjects have more of a tendency towards obesity and obese subjects are more

proneto HTN.

Dietary Salt and Blood Pressure:

High dietary salt intake has been related to high BP and its target organ damage for over 4000

years (intersdt) in early 1900's (Ambard and Beaujard) performed a study on severd patients
with HTN and heart fallure and concluded that there was a postive rdationship between sdt



and BP. They dso discovered the phenomenon of "sdt resstance’, where there was no decline
in the BP even after achieving a negative chloride baance on a sdt restricted diet. (Kempner) in
the 1940's reconfirmed the BP lowering effect of sdt restriction. (Dahl) later popularized the
notion that sdt intake in a population is related to HTN by showing a dramatic pogtive
correlation between average salt intake and the percentage of hypertensve subjects in five
populations. A subsequent review of 27 ecologicd studies by (Gleibermann et d) confirmed a
direct linear relationship between sdt and BP. The (INTERSALT study), the most rigorous
observational study of the relaionship between dietary salt on BP has yielded results that are
controversid. In the primary anadyss, no sgnificant relaionship between 24 hr urinary sodium
excretion and BP could be demonstrated among 48 acculturated populations. Only on inclusion
of 4 populations with low sdt and acohal intake as well low BMI and BP did a sgnificant
relaion emerge. A re-andyss (Wenberger MH) of the data yiedded an even sronger
relationship but has been criticized on grounds of assumptions unsupported by data and
guestionable datistical methods (Chrysant ) The Scottish Heart Hedlth study (Potter JF) also
found no corrdation between sodium and BP after correcting for confounding varigbles
including BMI and dcohol consumption. A meta andysis of 32 trids (Klatsky AL) showed
mean BP reduction of 4.8/25 mm Hg in hypertensve subjects and 1.9/1.1 mm Hg in
normotensive subjects (SBP/DBP). it has been reported that reduction of dietary sodium lowers
BP in a most 30%- 60% of hypertensive subjects and 25%-50% of normotensive subjects.
However studies have shown that sodium intake may be linked with target organ damage
including left ventricular hypertrophy and rena disease independent of BP. Dietary sodium
reduction may prevent these complications (Dyer) Thus individua response of BP to sdt intake
differs widdy. African -Americans, older people and patients with HTN or diabetes mellitus are
more sengtive to changes in dietary sodium than are others in the genera population (Elliot P)
The BP lowering effects of decreasing sodium intake are greater for older persons. A diet with
moderately reduced intake of sodium may be associated with other favorable effects on factors
such as ability to reduce the need for antihypertensve medications, possibly regress left

ventricular hypertrophy and protect from osteoporosis and renal stones.



Alcohol intake and blood pressure:

Various studies have concluded that excessive acohal intake is an importart risk factor for high
BP (Mamot MG, Wannamethee G, Frezza, US department of Agriculture, Puddey 1B).
Alchal has an acute presser effect. Abrupt acohol withdrawa in heavy drinkers may aso result
in a dgnificant rise in the BP, which recedes in afew days. In the INTERSALT sudy it was
observed that heavy drinkers had a higher BP than non-drinkers. This was irrespective of
whether they had consumed acohol over the previous 24 hours (possible acute effect) or had
not (withdrawa effect). The effect of acohol on BP dso depends on the pattern of ingestion
(Rose G) Heavy drinkers with low varigbility of dcohol intake had smal non-sgnificant mean
BP differences in comparison with nortdrinkers, in contrast with more episodic drinkers.
Alcohol’ s association with BP is independent of that of sodium, potassum, BMI and smoking.
Alcohal intake per day should be limited to 30 ml of ethanol, 720 ml of beer, 300mlof wine or
60ml of 100 proof whiskies. Women (Stamler J) (who absorb more ethanol than men) and
lighter weight people are more susceptible to the effects of dcohol. They should limit their intake
to no more than 15 ml of ethanol per day. Such amounts do not raise BP and have been
associated with alower risk for coronary heart disease.

Alcohal is rot only arisk factor for high BP but can dso cause resstance to antihypertensive
thergpy and is a risk factor for stroke (Bolinder GM). If the effect of dcohal is indeed
continuous and causd, reducing the mean acohol consumption level may reduce the prevaence
of heavy consumption, with consequent favorable effect on BP in the generd population which
could have a sgnificant impact on morbidity and mortdity. If favorable life style changes could
be induced, with consequent reduction in population BP, coronary mortdity would be reduced
by 9% and stroke mortdity by 14% for an average reduction in population systolic BP of 5 mm
Hg.

Tobacco use and Blood Pressure:

10



Systemic absorption levels of nicotine are smilar in users of smokeless tobacco and cigarette
smokers (Mikkelson KN). Hedlt

h hazards associated with the use of tobacco were evaluated in alarge Swedish study involving
97,586 congruction workers. Both smokeless tobacco users and smokers showed higher
prevaence of circulatory and respiratory disorders. HTN was most common in smokeless
tobacco users (Bolinder).  (Hashimoto) studied the acute changes in BP during cigarette
smoking and concluded that SBP and DBP increased significantly more in elderly subjects. In
another study, daytime ambulatory DBP was significantly devated in both smokeless tobacco
users and smokers. These were mogt likely due to effects of nicotine. A strong positive
relaionship was found between cotinine (a nicotine metabolite) and BP in smokeless tobacco
users. On the other hand an inverse reation was found in smokers indicating additiona and
more complex influences on vascular tone in smokers. In a Danish sudy (Stamler J) smokers
seemed to have a diminished white coat effect, as well as alower ambulatory BP throughout the
day (diagtalic) and a night (systolic and diastolic), when compared to nonsmokers. In a study
conducted on normotensve mae habitua smokers by Minami the 24-hour ambulatory BP is
ggnificantly lower in the non-smoking period than in the smoking period. The plasma nor-
epinephrine and epinephrine concentrations were significantly lower in the non-smoking period
than in the smoking period. To resolve the paradox of smokers having the same or lower BP
than those of non smokers, (Mann SJ) compared the office and 24 hour ambulatory BP and
concluded that in white hypertensve above the age of 50 years, smokers maintain a higher
daytime ambulatory SBP than non smokers even though BP measured in the office is smiilar.
Thus tobacco in any form is a dggnificant risk factor for cardiovascular disease. Those who
continue to use tobacco may not receive the full degree of protection againgt cardiovascular
disease from antihypertensive therapy (Greenberg). The cardiovascular benefits of discontinuing
tobacco use can be seen within ayear in dl age groups (US dept)

Diet and Blood Pressure:

1



Apart from dietary sdt, potassum, calcium, magnesium, fas, caffeine, proteins, carbohydrate,
garlic and onion have been associated at various times with BP.

High dietary potassum intake may protect againgt developing HTN and improve BP control in
patients with HTN (Macmohan). I nadequate potassium intake may increase BP. Thus adequate
potassium intake (about 90 mmol per day) preferably from food sources such as fresh fruitsand
vegetables should be maintained (Appdl)

Low dietary cacium intake is associated with an increased prevaence of HTN (Cappucio).
Low magnesium intake appears to be associated with a higher BP. However there is currently
no rationale for recommending calcium and magnesum supplements to lower BP. Although
caffeine acutely increases BP, no direct reaionship with eevated BP has been found in most
sudies. No congstent relaionship between dietary proteins, carbohydrates, garlic, onion and
HTN have been established. In astudy conducted in urban Trivandrum, total and saturated fat
intake, consumption of coconut ail, butter, flesh foods, milk, yogurt, sugar and jaggery were
significantly associated with HTN (Beggom). Dyslipedemiais a mgor independent risk factor
for coronary heart disease and thus diet thergpy and if necessary drug therapy for dydipedemia
ae an important adjunct to antihypertensve therapy. In a sysematic review of dietary
intervention trials to lower blood totd cholesteral in free living subjects (Tang). It was observed
that targets for dietary change were seldom achieved due to poor compliance.

Education, Socio-Economic Status (SES) and Blood Pressure:

In a cross sectiona study conducted in rurad Rgasthan (Gupta R) illiteracy and low educationa
dtatus were associated with less “prestigious’ occupations like agriculture and farm laboring and
inferior housing. Further, uneducated and less educated people showed a higher prevaence of
HTN. Educationd level showed a sgnificant inverse correlation with SBP and DBP. In another
study from North India, higher SES was associated with a higher prevaence of HTN (Mahotra
P). Datafrom the Harlem Household survey reveded that income and education were inversdly
related to HTN. (Sord et d) initiated a sudy to examine the validity of education for predicting

BP. They found an inverse association between education and blood pressure for whites and



blacks (but not for Mexican Americans) which after adjustment for age and BMI persg only in
whites. They conclude that education may be of more vaue in design and implementation of
gppropriate interventions than identifying at risk groups for high BP.

Women and Hypertension:

By 2025, it is likely that there will be about 604 million older women in the world. 70% of these
will be in the developing countries and 70% of these older third world women will beliving in
rurd poverty. The life expectancy at the age of 65 years is 14.6 years for maes and 16.9 for
femades. The biologica advantage that femaes have over maes is seen even in Indiain the 70
plus group with the percentage of old women being 50.9 beyond the 7" decade (Dandekar).
The prevalence of HTN in women is closdly related to age, with a substantia increase occurring
after age 50. Thisincrease is presumably related to the hormona changes of menopause. Thus
the ratio of HTN frequency in women versus men increases from 0.6 - 0.7 at age 30 top 1.1-
1.2 at age 65. In one study (Mahotra), women had a Sgnificantly higher prevaence of HTN
than maes. In other studies urban values of both SBP and DBP were significantly higher than
rurd vdues (Rao PS, Singh R). In afive cty Indian sudy of women (Singh), the overdl
prevalence of HTN was 25.6% and isolated diastolic HTN was the most common form of
HTN. (Wegner) reported that SBP pesks in the middle age for men but continuesto increasein
women even beyond 80. Women aso incur more complications than men from HTN. Diabetes
mellitus imparts a greater risk for women than men. Further the decrease in coronary risk
factors has been less pronounced in women than in nen in the last 23 decades. (Quan)
reported that in women aged 55 years or older, HTN treatment resulted in a 38% risk
reduction in fata and non fatal cerebrovascular events, a 25% reduction in fatal and non fatal
cardiovascular events and a 17% reduction in cardiovascular mortality. Large long-term dinica
trids of antihypertensive treatment, which have included both men and women, have not
demondtrated clinicdly sgnificant sex differences in BP response and outcomes (Gueyffier).
Recent trids of older persons support a smilar gpproach to HTN management in men and

women.
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Mortality and Mor bidity associated with high Blood Pressure:

HTN is amgor risk factor for siroke, cardiovascular disease and death from cardiovascular
causes. It causes 150,000 degths a year in USA aone. The risks are magnified in the ederly,
probably because of the prevalence of associated cardiovascular risk factors and the overall
higher likdihood of cardiovascular events. In a rurd African study (Kaufmann), the risk of
desth increased by over 60% for a 20 mm Hg increase in DBP. The population attributable risk
or the reduction in mortdity that would have been observed if HTN were not present in this
community was estimated as 7%. (Voko et al) found a continuous increase in stroke incidence
with increasing BP in non treated subjects. In treated subjects, they found a J shaped relaion
between BP ad risk of stroke. (Tzourio et d) concluded in their study that high BP was
associated with cognitive decline, which occurred in a rdatively short time period with the risk
being highest in untreated hypertensive. In studies done in populations of 85 year olds, an
inverse relation between BP and dl cause mortaity was found; higher BP was associated with
lower mortdity (Boshuien, Rgaa S). The reation between low BP and mortaity may be
because people with low BP may have co-morbidity, fragility and poor hedth (Glynn). The
Seven Countries Research Group observed that the relative risk of death due to coronary heart
disease in association with increments in SBP and DBP did not differ sgnificantly among the
populations but that the absolute risk of degth at the same level of BP varied substantidly. These
findings may have implications for antihypertensve therapy in different parts of the world.

Awareness Treatment and Control of Hypertension:

One sudy invedtigated and quantified the extent to which variations in guiddines influence the
assessment of control of HTN (Fahey). The study applied recommendations of guideines from
New Zedand, Canada, the United States, Britain and the WHO. The proportion with
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controlled HTN varied between 17.5% and 84.6% depending on the set of guidelines followed.
Overdl, the five sets of guiddines agreed for 31% of the patients. Thus HTN guidelines are
incongistent in their recommendations and unclear about absolute benefits of trestment.

Need for thisstudy

There has been a teady rise in the non-communicable diseases in Kerda because of various
reasons like increasing proportion of ederly population, changes in life syles like use of more
motor vehicles resulting in decreasing physicad activity, increesng use of acohol, increesing
levels of overweight and obesty and increasing levels of stress due to unemployment and
changes in the family sysem. Many dudies in India and a few in Kerda have shown that
detection rate of hypertension is comparatively low and there is a lack of awareness regarding
the problems due to an eevated blood pressure in the population. Although the detection and
awareness leves of hypertension in Kerda is comparatively better in Kerala compared to other
Indian dtates the rates are very low and needs a lot of improvement. The reason for inadequate
treatment is lack of awareness and probably lack of drug supply. Mogt of antihypertensive
drugs are not supplied through the primary hedlth centres. A higher body mass index (BMI) has
been found to be associated with the prevaence of HTN in dl studies conducted in Keralaand
other parts of India. No community-based effort has been done so far in Kerala to reduce the
prevaence of HTN and to attain adequate control of HTN by pharmacologica and nort
pharmacological means. Therefore this study was planned as a research study combined with

community level action.

Background of Project Area

Kumarakom is 10 km west of Kottayam didtrict, located along the eastern banks of Vembanad
Lake Thisfdlsunder the lowland zones of Kerdlaand is part of Greater Kuttanad region. The
totd area of the Panchayat is 51.67 sg.km. but 46.7% of the area is under water. The
population of Kumarakom was 22,232 according to 1991 Census (Mde 11,022, female
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11210, S.C.-1020, S.T.90) There are 4841 families holding ration cards, out of these 3305 are
living below poverty line. The 14 hedth care inditutions in the panchayath include the P.H.C,
Government Ayurvedic digoensary, Government Homeo dispensary, 3 private nursing homes, 3
private Homeo dispensaries and 5 private Ayurvedic dispensaries. Labor participation rate is
374 %. 1t is 51.2% among men and 25.4% among women. Mgor opportunities are in
agriculture and dlied areas. 1156 men and 1777 women are agriculturd workers. 1209 men
and 53 women are engaged in animd husbandry and fishing.  Condruction industry employ
134 persons, but commerce employ 857 persons. The Kumarakom panchayath Vikasana
Samithy (KPVS) and 98 neighbourhood groups (NHGs) have a profound influence anong dl
sections of people in this village. The participation of people for this project was ensured
through these NHGs..

OBJECTIVES

1. Tomeasure Blood Pressure and detect hypertension among the entire population above
the age of 30 years of Kumarakom Panchayat

2. To monitor the hypertensves every 15-30 days and ensure regular treatment and
control of hypertenson

3. To develop locd leve capacity in controlling hypertenson and other risk factors for

non-communicable diseases in Kumarakom Panchayat.

METHODS

The newly published voters ligt for the panchayat was used as the source of information on the
population above the age of 18 years. From this list al people above the age of 30 years was
identified. Tota population of the panchayat was 22321 (1991 census). We expected that the
total population above the age of 30 years will be around 50%. Therefore the digible population
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for the initid survey was estimated to be around 12000. This population was distributed in 12
wards of the panchayat. There is aneighborhood group (NHG) for every 50 houses in each
ward. In each ward there are around 8 NHGs. In each NHG there we anticipated 100 to 125
eligible subjects to be surveyed. Each NHG was to organize these people in one centre and the
trained volunteers provided by the Kumarakom Panchayat Vikasana Samithi (KPVS) would
measure BP, weight and height of the digible subjects. The KPVS made necessary
arangements in consultation with the respective ward members to identify at least two
volunteers per ward and give them sufficient training so that they could measure BP, weight and
height. The volunteers were provided with a BP gpparatus, weighing scale, and graduated
plumb line to measure weight and height. The volunteers retained the BP apparatus,
stethoscope, weighing scae and the plumb line to continue monitoring of these measurements
after the completion of the project. The WHO criterion (INC VI) was used to identify
hypertensves. As per this criterion hypertenson is defined as those with systolic BP more than
or equa to 140 mm of Hg and / or diastolic BP more than or equal to 90 mm of Hg or those
who are taking medication for hypertension.

Measurement of hypertension was done as per the standard protocol. Two readings were taken
and if the difference between the two readings was more than 10 mm of mercury athird reading
was taken. The average of the readings was taken as the blood pressure reading of the
individua. Although it has been reported by many researchers that the blood pressure reading
taken in asingle vigt will be an overestimate of the actud blood pressure two visits could not be
undertaken in this study because of resource congraints. Moreover such readings will be taken
in the monthly monitoring of blood pressure. Those readings are not considered for analysisin
this report.

Monitoring of BP

Theidentified hypertensves will be requested to vist NHG once in 15-30 days to measure their
BP. All hypertensives were directed to the community hedth centre Kumarakom or appropriate
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hedlth indtitutions to initiate treatment for hypertenson or continue trestment in case of subjects
who are dready on treatment. The individua could select the system of trestment of his /her
preference and convenience. He/she could aso choose not to take any medication but to
control BP by naturd methods. Literature in loca language was supplied to dl the people
attending the screening program in the initid camp. Drugs were not supplied by the NHGs.
However they were advised to take regular medication from the appropriate trestment agency.
Whatever information is collected during the first visit will be entered in to the computer, which
is available in the grama Panchayat. From the available literature it is estimated to have around
40 percent of the population to have hypertenson.

I nvolvement of other systems of medicine

Each hypertensve will be dlowed to sdect his or her own preferred system of medicine,
naturopathy, yoga or any other method of their choice for treatment. However their BP will be
monitored by the project.

Initiation of the project activities

Meeting of the elected Panchayat leaders:

A mesting of dl the elected panchayat members was cdled by grama panchayat president on
May 2001. The panchayat decided to wholeheartedly support the project. This was discussed
in the generd council of the Panchayat Vikasana Samithi which is an apex body of 98
neighborhood groups. Panchayat members were authorized by the KPV S to identify two young
volunteers from each ward of the Panchayat n consultation with the NHGs. The minimum
qudification for the volunteers for this project was decided to be higher secondary leve (12
years of schooling). Detalls of the initidly sdected volunteers are given in gppendix 1. It was
also decided to call ameeting of the NHGs and enlighten them on this program. An organizing
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committee headed by the chairperson AG Ushakumari vice charman P A harichandran
program coordinator PG Padmanabhan and other Panchayat members.

Training of volunteers

The fird training camp was organized on 10/06/2001 at Regiond Agricultura Research Station
(RARS) conference hal.  All the volunteers and Panchayat members and some representatives
fo KPVS attended the full day training camp. Each volunteer was provided with medicd
equipments such as BP gpparatus (mercury sphygmomanometer), stethoscope, weighing scae
and a plumb line, and a measuring tape. The training program was inaugurated by the panchayat
presdent Smt AG Ushakumari. The details of the project were described in the meeting by the
Investigators and program coordinator of the project. The training was provided by dl the
investigators and the Primary hedlth center medical officer from the local PHC. The training was
given by the investigators of the project. Both theoretica and practica training was imparted.
The practica training was given by taking al measurements including blood pressure, height
weight, waist circumference etc. The practical training was led by a scientist working at the
Achutha Menon Centre. A printed note on how to take al measurements was aso distributed
to the volunteers. The interview schedule for collecting information was circulated and each item
in the schedule was discussed in detall regarding collection of data. 23 out of 24 sdected
volunteers attended the training camp. The one that did not attend the training was given training

by a qudified nurse who was one of the volunteers.

A detailed printed note on the project was distributed to al households through NHGs.

Inaugural function of the project

The project was inaugurated on 17/06/2001 at SKM high school hal. The project was

inaugurated by the digtrict panchayat presdent Smt Lathika Subash. Before this meeting
information from dl the adults above the age of 30 years was collected through household
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survey in ward 11 by the volunteers. All the volunteers participated in this survey of ward 11.
All people above the age of 30 years were invited to atend the forma inauguration of the
project. Dr S Abdul Khader, Dr PV Priya, Dr S Sivasankaran, panchayat vice presdent MR
Harichandran DR K R Thankappan and P G Padmanabhan aso spoke on that occason. A
term of doctors and nurses from SCTIMST, medica college Kottayam and primary hedth
center Kumarakom participated in the full day camp which followed the inaugurd function. The
people who participated in the camp were examined by the medicd team and dl the
measurements were recorded and a genera medical examination was adso conducted. Those
who required medications were gven prescriptions. Although the participants were mainly from
ward 11 al panchayat members and activists of KPV'S participated in the medicd camp.

Subsequent camps were conducted in ward 1, 2 and 12. People from other wards were
examined in various NHG centers. A notice was printed on behdf of the organizing committee
of the panchayat for inviting the digible subjects on a particular time and date to the NHG
centers. These notices were distributed by the NHG activigts. The trained volunteers recorded
al the measurements. Interview schedule was canvassed at the households by the trained
volunteers. In case some people for whom the interview schedule was not administered during

house vigits this was done when they reported to the NHG center.

Referral system.
If someone was identified to have severe hypertenson they were referred to the nearest
community hedlth center or the medica college. If some one wanted to go to a different medica

systemn other than the dlopathic system they were referred to those places.

Drop out of volunteers



Some of the initidly sdected volunteers dropped out due to various reasons like marriage to
other places, shifting resdence due to new employment, joining for higher sudies etc. No one
dropped out because of lack of interest. The volunteers that dropped out were replaced by their
relatives in consultation with the concerned ward members. The training was aso given by them
during handing over the charge of the volunteers. Out of the initidly trained volunteers 18 are il
continuing and they provide hedth education services and monitoring of various risk factors

including blood pressure measurements.

Economic incentives

One completed form was given an amount of Rs 2. This was only nomind incentive. The tota
amount paid to the volunteers was only around Rs 10000 ie Rs 1000 per volunteer for the
entire data collection over a period of one year. In addition when they attended training camps
and medical camps they were reimbursed actual expenses. Some of the volunteers received
smal amounts of Rs 510 per every blood pressure examination from the subjects. Thiswas an

voluntary contribution for the services rendered by the volunteer.

Non-economic benefits for the volunteers

Contact with specidist doctors Ike cardiologists, who helped them to recelve useful advisees
regarding their hedth problems and in some times their reatives. They could interact with them
fredy during the medical camp and at other times. An acceptance in the community was another
non-economic incentive for the trained volunteers of this project. The community fet that these
volunteers are providing some ussful sarvices to the society. Increase in knowledge on

cardiovascular risk factors was another incentive for the volunteers.

Health education
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Hedth education was provided in two ways. One was in the form of interpersond
communicaion during survey, during physicad measurements and during monitoring of BP. A
printed note and subsequently a printed booklet adapted from one that was published by the All
Indiaingtitute of Medica science New Delhi was digtributed to al of them.

Hedth education camps. Many hedlth education camps were conducted during the period of the
project. Three medical camps, training camps for volunteers, training camp for hedlth workers
and anganwadi workerswere al used for hedth education activities.

A video film on heart hedth was shown during the training camps. This film was produced by
the initiative for cardiovascular hedth research in developing countries a New Dehi. Although
the film is produced in Ddhi it isin Madayaam and every one could follow it well.

MAJOR FINDINGS OF THE STUDY

The study sample characterigics are given in table 2. A total of 5018 adults above the age of 30
years were contacted by the trained volunteers. The expected number of adults above the age
of 30 years from dl the 12 wards of the panchayat was around 10000. Therefore we could
collect over 50 percent of the target population in the Panchayat. The socioeconomic status of
the individuals were assessed on a subjective basis by the volunteers. This was based on the
housng conditions, occupation of family members and other assets. Since the volunteers
belonged to the same ward, we thought this would be a better way of assessng the
socioeconomic status of the subjects. Large mgority of the study subjects belonged to the
middle category which is a usua pattern observed in Kerda in many previous studies as well

(KSSP 1 and 2). The main difference here was that te rich category was only around 3
percent, which was around 8-10 percent in some other surveys. Smilarly the people belonging
to the lowest SES group were 26% which was close to the NSS figure of 29% of below

poverty line. However this lowest category in the KSSP survey of 1987 was only 14%. Type
of house was classfied into Katcha, semi pukka and Pukka. This was the classfication criteria



used for many other surveys like the NFHS. Therefore we used the same criteria in order to
compare our findings with those studies. The proportion of current smokers among the male
subjects was 39% and among females it was only 1.6%. These figures were less than previous
figures reported in KSSP survey of 1987 athough the age group is not comparable. Our sample
congsts of older subjects compared to the KSSP sample, which included al people above the
age group of 15 years.

With regards to the marital status the proportion of widows in the sample was over 13 percent
and among maes it was only around 4 percent sgnificantly lower compared to males.
Widowhood was reported to be one of the risk factors of hypertension in some of the previous
sudies. Increasing rates of divorces has not been seen in this study probably because of the
subjects in out sudy were above the age of 30 years.

Over weight or obesity was found in over 20% of the subjects. As reported in previous studies

the prevalence of over weight and obesity was dightly more among women compared to men.
History of Diabetes mellitus was reported by 8.5 percent of the subjects. Considering the
proportion of undetected diabetes mellitus in the population the actua proportion of

diabetes mdlitusin this populaion will certainly be much more than what is reported by

Table2. Study Sample Characteristics (Figuresin brackets are par entages)

Characterigtics | Tota | Men | Women

Age group

30-44 2046 (41.3) 863 (40.0) 1183 (42.3)
45-60 1594 (32.2) 718 (33.3) 876 (31.3)
60 + 1315 (26.5) 578 (26.8) 737 (26.4)
Tota 4955 (100.0) 2159 (100.0) 2796 (100.0)
Socioeconomic Satus

SES1 1313 (26.2) 556 (25.6) 757 (26.6)
SES 2 3547 (70.7) 1557 (71.7) 1990 (70.0)
SES3 155 (3.1) 60 (2.8) 95 (3.3
Tota 5015 (100.0) 2173 (100.0) 2842 (100.0)
Type of House




Kacha 831 (16.6) 350 (16.1) 481 (16.9)
Semi Pakka 4007 (79.9) 1744 (80.3) 2263 (79.6)
Pakka 175 (3.5) 77 (3.5) 98 (3.4)
Totd 5013 (100.0) 2171 (100.0) 2842 (100.0)
Marital Status

Married 4044 (87.8) 1859 (93.2) 2185 (83.7)
Never Married 91 (2.0) 41 (2.1) 50 (1.9)
Divorced 39(0.8) 13 (0.7) 26 (1.0)
Widowed 433 (9.4) 82 (4.1) 351 (13.4)
Tota 4607 (100) 1995 (100) 2612 (100)
Educational status

< 10 years of schooling 3574 (71.2) 1486 (68.3) 2088 (73.4)
>= 10Y ears of schooling 1444 (28.8) 689 (31.7) 755 (26.6)
Totd 5018 (100.0) 2175 (100) 2843 (100.0)
Smoking status

Non smokers 40095 (82.2) 1315 (61.0) 2780 (98.4)
Current smokers 886 (17.8) 842 (39.0) 44 (1.6)
Totd 4981 (100.0) 2157(100.0) 2824 (100.0)
Body Mass Index

<25 3962 (79.1) 1796 (82.7) 2166 (76.3)
25-29 865 (17.3) 317 (14.6) 548 (19.3)
>=30 184 (3.7) 60 (2.8) 124 (4.4)
Totd 5011 (100.0) 2173 (100.0) 2838 (100.0)
History of Diabetes Méellitus

No 4504 (91.5) 1936 (90.8) 2568 (92.0)
Yes 421 (8.5) 197 (9.2) 224 (8.0)
Totd 4925 (100.0) 2133 (100.0) 2792 (100.0)

the sudy subjects. Since detection of diabetes mdlitus requires estimation of fasting blood
glucose this could not be included in this sudy. Such studies require more technicaly quaified
people, laboratories and much more resources. One of the demands of the Panchayat was to
do a study on diabetes mdlitus. Since we got a subgtantia proportion of diabetes mdlitusin the
study subjects a detailed study on thisis warranted in this Panchayat.

Table 3. Prevalence of Hypertension and mean blood pressurelevelsin selected study

subgroups
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Vaiddle Sex Age group

Hypertenson | Men Women | Pvdue | 30-44 | 45-60 > 60 p vaue

(%) 37.6 38.8 0.4 23.8 41.7 57 <0.001%
Meen systolic | 128+18 | 126+ 19 | 0.031 | 121+ 15 | 128+18 | 135+22 | <0.001°
BP + D mm

of Ho)

Mean 82+11 |8l+11 |<0001 |79+10 |82+11 |83+12 |<0.001"
Diestolic BP

+ SD mm of

Hg)

&Chi squaretest

® One-way ANOVA

Prevaence of hypertension and the mean systolic blood pressure an diastolic blood pressure are
given in table 3. The overd| prevaence of hypertenson of 38% seems to be much higher than
that of many previous studies on hypertension prevaence. One of the reasons for this could be
the higher age group of our study sample compared to the previous studies which included
younger age group of 20-30 years dso. The prevaence in the elderly population (> 60 years of
age) is amilar to that reported in earlier sudies in Kerda (Hypertenson study group) The
hypertension prevaence was not different between men and women as in many gevious

sudies.

However there was a strong association between hypertenson prevalence and age. Even in the
younger age group of 30 to 44 years nearly a one fourth of the sample had hypertenson. The
relaion between age and hypertension was reported in many previous sudies even in Kerda
(Manu Zacharia). In our sudy aso this linkage was found to be highly sgnificant. The mean

systolic and diastolic blood pressure values were higher among maes compared to femaes.
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Alcohal use among men was dgnificantly higher than women as reported in many sudies in
India. It has to be noted here that 30% of men in our sample reported that they use acohol (see
table 4). Reported figures of dcohol use is generally lower than actud use. When we looked at
the acohol use by age group nearly 50% of the subjects in the age group of 30-44 years
reported using acohol compared to only 16% in the ederly age group of over 60 years. This
shows a recent trend of increasing use of acohol among the population even in rurd areas. This
could be much higher in urban aress.

Table 4. Prevalence of select risk factorsof Hypertension in selected study subgroups

Vaiddle | Sex Age group
Alcohal use (%) | Men Women | Pvdue |30-44 |4560 |>60 p vadue
29.8 0.7 <0.001 | 498 33.8 16.4 <
0.001*
Current smokers | 39.0 16 <0.001 | 395 46.0 30.2 <
(%) 0.001*

* Only for men

Proportion of smokersis dightly lower in the age group of 30-44 years compared to that of 45-
60 years which seems to be a good trend. Overdl proportion of smokersin the sampleislower
than that reported in earlier studies in Kerda (KSSP). Here again the rates are not redly
comparable because of the differencein age group studied. If we look

Table 5. Association between Hypertension prevalence and selected variables
(Results of Bivariate analysis)

Variables Hypertension P value
Present | Not present

Body Mass I ndex (n=4939)

<25 1359 (34.9) 2535 (65.1)

25-29 432 (50.1) 430 (49.9)

>=30 100 (54.6) 83 (45.4) <0.001

Age Group (n=4883)

30-44 | 479 (23.9) | 1530 (6.2) |
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45-59 654 (41.7) 913 (58.3)

>=60 745 (57) 562 (43) <0.001
Sex (n=4946)

M en 809 (37.6) 1340 (62.4)

Women 1084 (38.8) 1713 (61.2) 0.443
Socioeconomic Status (n=4943)

SES1 561 (43.9) 717 (56.1)

SES?2 1238 (35.3) 2274 (64.7)

SES3 91 (59.5) 62 (40.5) < 0.001
Smoking status ( n=4926)

Current smokers 309 (35.3) 567 (64.7)

Non smokers 1571 (38.8) 2479 (61.2) 0.052
Alcohol Use (n=4926)

Current users 232 (35.5) 422 (64.5)

Non Users 1646 (38.5) 2626 (61.5) 0.142
Coconut Oil (n=4931)

Coconut Oil users 1789 (38.0) 2918 (62.0)

Non usersof coconut oil | 96 (42.9) 128 (57.1) 0.144
Fish Eating (n=4940)

Fish Eaters 1824 (38.0) 2973 (62.0)

Non eatersof fish 66 (46.2) 77 (53.8) 0.049
History of DiabetesMdllitus (n= 4862)

History of Diabetes 262 (62.4) 158 (37.6)

No History of Diabetes 1583 (35.6) 2859 (64.4) <0.001
Education status (4946)

< 10 years of schooling 1388 (39.5) 2126 (60.5)

>= 10 years of schooling | 505 (35.3) 927 (64.7) 0.005
Marital Status (n= 4556)

Currently married 1476 (36.9) 2523 (63.1)

Never Married 30 (33.7) 59 (66.3)

Divorced 18 (46.2) 21 (53.8)

Widow 220 (51.3) 209 (48.7) 0.001

at the trend of use of tobacco and dcohol it seems that the alcohol use is increasing i the

population and tobacco use is decreasing.

These are two mgjor risk factors identified by the World Hedth Organization recently (WHO

report 2002).
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We looked at the association between selected variables and prevalence of hypertension (see
table 5). There was a dgnificant association between body mass index and prevaence of
hypertenson. This relationship has been reported in many previous studies (References)
Prevalence of hypertension in the norma BMI group was 35% and that in the obese group was
55 %. Thirty five percent prevaence of hypertenson even in the norma BMI group is not a
good sign. Some researchers argue that the guidelines for BMI for the south Asian population
has to be revised conddering the high prevdence of morbidity and mortaity due to
cardiovascular diseases among people with borderline BMI. There is a recent recommendation
that the norma BMI should be less than 23 for the South Asian Population.

With regards to Socio economic status and prevalence of hypertension the réelationship was not
graight. The middle SES group has the lowest prevalence of hypertenson compared to the low
SES and high SES groups. The assessment of SES was done on a subjective basis looking at
the house type, occupation of the members of the household and assets. We dso looked at the
association of hypertension prevaence with the reported income after grouping the per capita
monthly income in to tertiles and the house types separately. All these andys's produced smilar
results (results of these analysis not included here). Non smokers had a dightly lower prevaence
of hypertenson compared to current smokers which has been reported in many previous sudies
(Kdavathy). There was no significant difference between the hypertension prevaence of acohol
users and non-users, athough we expected higher hypertenson prevaence among acohol
users. This could be due to the misclassification of groups due to fase reports on acohol use by

subjects due to cultura reasons.

We looked at the linkages of coconut oil use on the prevaence of hypertension. In our sample
95.5% used coconut oil and the rest used other oils. Among coconut oil users hypertenson
prevaence was 38% compared to 43% among nonrusers of coconut oil. However this
difference was not datidicdly significant. We did not find out the quantity of oil used by each
person which was not possible in this study. It is important to find out the quantity of oil use
rather than the type of oil. The quantity of oil and other food consumed will be reflected in the
body mass index of the individual. We dso looked a the rdationship between edting fish and
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prevaence of hypertenson. Fish is supposed to be a protective food for most cardiovascular
diseases including hypertenson. In our sample 97.1% were fish eaters. Hypertension prevaence
was 46% among non-eaters of fish compared to 38% in fish eaters. This difference was
saidicaly sgnificant.

The Kumarakom Panchayat leaders were redly concerned about the high prevaence of
diabetes among their population. This was one of the issues that prompted them to gpproach an
academic indtitute like Achutha Menon Centre for Health Science studies to conduct a study on
non-communicable diseases in the panchayat. It was only for convenience that we studied the
hypertenson prevaence and prevalence of other risk factors. Diabetes Méllitus could not be
sudied as mentioned earlier due to logistic and technicad reasons. However we collected
information on reported diabetes mdlitus. In our sample 8.6% reported diabetes mellituswhich
is a high proportion in any population. If we add the undetected diabetes mdlitus it would be a
higher proportion. Among those who reported a history of diabetes mdlitus 62.4% had
hypertension compared to 35.6% among those who did not report a history of diabetes mellitus.
This difference was highly sgnificant and perssed even in the multiple logigtic regresson
andyss It is a wel established fact that Digbetes mdlitus is a mgor risk factor for most
cardiovascular diseases including hypertension. In fact the level of blood pressure recommended

for digbetic patientsis lower than non-diabetics (INC VII)

Relationship between education status and hypertenson prevaence was andyzed. We divided
our sample into two groups the first group with less than 10 years of schooling and the second
group of subjects with 10 years or more of schooling. In our sample 29% of the sample
reported that they 10 years or more of schooling. Hypertension prevaence was 39.5% among
the lesser educated group compared to 35.3% in the other group. This difference was
datidicdly sgnificant.

Table 6. Correlates of Hypertension Prevalence among the study subjects : results of

multiple logistic regression analysis.



Variable Reference group Odds Ratio (95% | Pvalue
confidence Interval)

Body Mass | ndex

BMI 25-29 BMI <25 2.2 (1.8-2.5) <0.001

BMI >=30 BMI < 25 2.3(1.6-3.1) < 0.001

AgeGroup

45-60 Years 30-44 years 2.3(1.96-2.7) <0.001

>=60years 30-44 years 4.4 (3.7-5.3) <0.001

Socio-economic Status

SES?2 SES1 0.72 (0.62-0.84) <0.001

SES3 SES1 1.4 (0.96-2.13) 0.075

Marital Status

Never Married Currently married 1.4 (0.7-2.7) 0.349

Divor ced Currently married 1.1(0.9-1.9) 0.424

Widow Currently married 0.98 (0.6-1.6) 0.962

Other variables

Sex Male 1.04 (0.9-1.2) 0.593

Smokers Non smokers 0.94 (0.77 -1.14) 0.529

>=10yearsschooling | <10yearsschooling | 1.09 (0.9-1.3) 0.285

History of Diabetes No history 2.3(1.8-2.8) <0.001

We a0 looked at the relationship between maritd status and hypertenson prevaence.

Hypertenson prevaence was higher among widows (51.3%) and divorced subjects (46.2%)

compared to the prevaence among currently married subjects, who had a hypertension

prevadence of 36.9%. This difference was datidicdly sgnificant. This kind of increased

hypertension prevalence among widows was reported in earlier sudies dso (Kaavathy et d).

Stress could be an important reason for this higher prevalence of hypertenson among these

group of people.




Reaults of a multiple logistic regresson andyss to find out the corrdaes of hypertenson
prevaence are given in table 6. Overweight subjects (BMI 25-29) had 2.2 (95% confidence
interval 1.8-2.5) times more risk of having hypertenson compared to norma weight (BMI <
25) subjects in aur study and obese subjects (BMI >=30) had 2.3 (95% Confidence interva
1.6-3.1) times more risk of having hypertenson prevalence. A postive association between
higher body mass and hypertenson was reported in severd studies earlier (References). Even
after adjusting for other confounding variables BMI was found to be one of the determining

factors associated with a higher prevalence of hypertension in our sample.

Hypertensgon prevaence increased with age in our study subjects. Compared to the age group
of 30-44 years subjects with in the age group of 45-60 years had 2.3 times more risk of having
hypertenson prevaence (95% Confidence interval 1.96-2.7) and subjects of 60 years or older
had 4.4 times more risk of having hypertenson prevaence (95% Confidence interva 3.7-5.3).
Age turned out to be another independent risk factor of hypertension prevalence in our study.
This has been reported in many previous studies aso. Measures need to be taken to control the
blood pressure levels as age advances. This could be done with lifestyle modifications or a
combination of lifestyle modifications and drugs.

In the early phase of epidemiologica trangtion life Syle related diseases like hypertenson is
reported to be more among higher socioeconomic status groups of people. This has been the
finding of many previous studies from the developing countries. In our sudy aso this was seen
to some extend. SES 3 group of subjects which congtitutes only a smal proportion of our
sample (3.1%) had 1.4 times more risk of having hypertension compared to SES 1 group of
people (95% Confidence interval 0.96-2.13) which is not sgnificant. SES 2 group of people,
which forms 70% of the population in the study, had a Sgnificantly lower risk (OR 0.72, 95%
Confidence interva 0.62-0.84) of having hypertension prevaence compared to that of the SES
1 group. This could be due to alife style change occurring in this group of population smilar to

that of the western countries.
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Higory of diabetes mdlitus was another independent variable that was associated with
hypertenson prevaence. Diabetes mdlitus is an established risk factor for cardiovascular
diseases. Reported Diabetes mellitus of over 8% of the study subjects warrants a detailed
investigation of diabetes in this population. Those who reported diabetes mellitus had a 2.3
times higher risk of having hypertenson (95% confidence intervd 1.8-2.8) compared to those
who did not report such ahistory.

CONCLUSIONS

In Kumarakom Panchayat we tried to detect and monitor hypertension with the help of trained
volunteers sdlected from the different wards of the panchayat. Hypertenson was identified asa
marker of severd risk factors for non-communicable diseases in generd and cardiovascular
disease in particular. In this study we have used local level resources to detect hypertension and
monitor it aong with other risk factors mainly looking a the sugtainability of the program.

Hypertension detection is not a difficult task and it can be done by trained volunteers. Twenty
four volunteers were identified, two from each of the twelve wards of the panchayat, and trained
by experts in this area to detect hypertenson and other risk factors for non-communicable
diseases. The volunteers were given a BP gpparatus, stethoscope, weighing scaes, measuring

tape, and a plumb line to measure weight, height, waist circumference, and blood pressure.

After the initid measurement they continue to take measurements and provide hedth education
to dl the people during repeat vidts for the above measurements on an individud basis and

during group mesting in the respective neighborhood groups. The trained volunteers have been
accepted in the community because of various reasons. Hypertension is one of the common risk
factors which is dso consdered as a diseases and people want to measure their BP quite often.
The facility is not available in the government health centre because of lack of availability of time
for the medica officers and non-availability of functioning BP apparatus. Taking BP is not a
priority for the hedth centre medica officer. Due to the long queue of patients in the hedth

centre the medical officer does not want to measure blood pressure which takes away some

time of the doctor during the busy outpatient hours. In the private hospitals and clinics payment
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is necessary for blood pressure measurement. These are some of the reasons why the people

gpproach the trained volunteers for BP measurement.

The trained volunteers with the Felp of doctors from Sree Chitra Tirund Ingtitute for Medica
Sciences and Technology, Medicd College Kottayam, and from the Primary hedth centre
Kumarakom collected data from over 5000 individuas above the age of 30 years from the
panchayat. This congtitutes gpproximately 50 percent of the digible population in this age group.
They dso measured height, weight, waist circumference, and blood pressure of these
individuds. The dudy findings show that 38% of the population had hypertenson. The
correlates of hypertension were identified as higher body mass index, age, history of diabetes
mellitus and a poor socioeconomic satus. Based on these findings hedth education measures
targeted at life style modifications are suggested at the grass root level. The trained volunteers
located & ward level of the panchayat and working in the neighborhood groups will be
extremely useful to for providing hedlth education to the people and to monitor the risk factors
of the populaion. Hedth education materias prepared and supplied to the volunteers will be
ussful for imparting hedlth education to the community. Those with diabetes mellitus need to be
monitored a little more closdy and be provided with adequate drugs from the hospitd in the
Panchayat. Measures are being taken to link the volunteers with existing hedth care sysem. In
addition to the trained volunteers health workers and anganwardi workers could aso be trained
to monitor the risk factors of non-communicable diseases in the community. Gradudly the risk

factor surveillance will have to be made a pat of the primary hedth care sysem in the
panchayat.
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