CHAPTER 14

Association of Obesity with Coronary Risk Factors in the North
Indian Bhatia Community: Jaipur Heart Watch-3
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INTRODUCTION

Obesity isamajor cardiovascular risk factor.
In developed countries it has been identified by
multiple studiesthat increasing body weight and
obesity are associated with increase in many
proximate coronary risk factors such as high
blood pressure, diabetes and insulin resistance,
high total and low-density lipoprotein (LDL)
cholesterol, low high density lipoprotein (HDL)
cholesterol and triglycerides (WHO, 2000). All
theserisk factorstranglate into greater incidence
of coronary heart disease (CHD) in the obese
subjects (Abbasi et €., 2002; Grundy, 2002). In
developing countries too we have hypothesized
that rural to urban migration and consequent
increase in CHD is basically due to increase in
obesity (generalized or visceral) secondary to
decreased physical activity and increase in
consumption of calories in urban subjects
(Deedwaniaand Gupta, 2004). Generalised and/
or visceral obesity resultsin increasein various
major coronary risk factorsand CHD (Fig. 1).

In Jai pur Heart Watch-1 (JHW-1) we studied
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Fig. 1. Urbanization is a major coronary risk factor
among developing countries of Asia and Africa. As
populations move from rural to urban lifestyles,
there is change in dietary habits and physical
activity, resulting in population-wide increases in
important coronary risk factors. These factors act
conjointly with multiple thrombosis and inflamma-
tory risk factors in precipitating various manifes-
tations of atherosclerosis.

prevalence of CHD and coronary risk factorsin
urban and rural populationsof Rgjasthanin early
1990's using cross-sectional survey design and
gtratified random sampling (Guptaet al., 1994;
Gupta et al., 1995). Comparison of urban-rural
differencesidentified that risk factorsmore preva
lent in urban subjects (obesity, truncal obesity,
hypertension, LDL cholesterol, diabetes, and low
HDL cholesteral) could be important to explain
greater CHD in urban Indians (Guptaand Gupta,
1997h). To evaluate seria changes in the major
coronary risk factorsin the same urban popula
tion, though not the same subjects, we performed
arepeat cross-sectional survey the Jaipur Heart
Watch-2 (JHW-2) using similar methodology in
late 1990's (Guptaet d., 2002). Thisstudy reported
a significant increase in prevalence of obesity,
hypertension, diabetesand lipid abnormalitiesin
the Jaipur population.

Studies have reported that thereis difference
in prevalence of coronary risk factors and CHD
among emigrant Indian sub-communities.
Ramaiyaet al. (1991, 1995) reported that coronary
risk factorsweremoreprevalentin Patel (Gujarati)
and Bhatia (Punjabi) communities living in
Tanzania. Bhopal et al (1999) reported agreater
prevalence of risk factors among Bangladeshi
emigrants as compared to Pakistani and Indian
subjectsin UK. InIndiait has been reported that
Gujaratisliving in Delhi have agreater coronary
risk factor profile as compared to local commu-
nities and there was no differencein risk factors
among Hindu and Muslim communities (Chadha
et a., 1992; Gopinath et al., 1995). Gupta et .
(2000) did not report any significant differences
in coronary risk factors in Hindu and Muslim
communities in Jaipur. A higher prevalence of
hypertensionin Parsi community in Bombay has
been reported (Bharucha and Kuruvilla, 2003).
Migrant studies reported a greater preval ence of
coronary risk factors among the North Indian
Bhatia community in Tanzania and Britain
(Ramaiya et al., 1995). The city of Jaipur has a
large numbers of subjects of this community.
Therefore to evaluate the prevalence of various
coronary risk factorsin randomly selected sample
of Bhatia community in Jaipur and using the
methodology of JHW-2 we preformed an
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epidemiological study-Jaipur Heart Watch-3
(JHW-3).

METHODS

The study was approved by the institution
ethics committee. A proformawas prepared that
incorporated information regarding demographic,
anthropometric and clinical data ( Guptaet al.,
1995; Guptaet a., 1997a). Thisincluded thefamily
history of hypertension and CHD, various life-
style factors such as education and type of job.
Details of major cardiovascular risk factors such
as smoking, alcohol intake, amount of physical
activity, diabetesand hypertension wereinquired.
The physical examination emphasized measure-
ment of height, weight, waist-hip ratio (WHR)
and blood pressure. Height was measured in
centimetres and weight in kilograms using
calibrated spring-balance. Supinewaist girthwas
measured at the level of umbilicus with person
breathing silently and standing hip girth was
measured at inter-trochanteric level accordingto
the World Health Organisation (WHO, 1995)
guidelines. The blood pressure was measured
using standard mercury manometer. At least two
readings at 5 minutes intervals as per WHO
guidelineswererecorded (Roseetal., 1982). If a
high blood pressure (>140/90) was noted athird
reading wastaken after 30 minutes. Thelowest of
the three readings was taken as blood pressure.
A 12-lead routine el ectrocardiogram was perfor-
med on all personsusing proper standardization.
Fasting blood sample was obtained from all the
individual sfor estimation of glucose, total, HDL
and LDL cholesterol and triglycerides using the
previously standardised techniques (Guptaet a.,
19973).

Unlikethe JHW-1 and JHW-2 studies (Gupta
etd., 1995; Guptaetd., 1997a; Guptaet a., 2002)
which were population based, this study was
designed to investigate peopl e of asingle commu-
nity in Jaipur (JHW-3). Westudied Bhatia popula-
tionsin coloniesof Jawahar Nagar, JantaColony,
and Adarsh Nagar. Details of the Bhatia subjects
intheselocationswere available from the Bhatia
community register maintained at BhatiaBhawan,
Jaipur. Community register lists800 familiesliving
in the area. The target subjects were adults >20
yearsasused in earlier studies and from the lists
1600 subjectswereidentified. Inthispilot phase,
werandomly sel ected 600 subjects (300 men, 300
women) employing therandom number technique
on the member’s lists. This sample size was
considered adequate for identification of major
coronary risk factors. Theformulaefor calculation
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of the sample size have been reported earlier. The
study was preceded by meetings with local
leaders who cooperated in identifying and
ensuring participation of selected subjects.
Diagnostic Criteria: Smokers in India
consumetobaccoin variousforms- rolled tobacco
leaves (bidi), Indian pipe (chillum, hookah),
cigarettes and tobacco-chewing -and more than
one form is used by many making it difficult to
accurately measurethe amount of tobacco consu-
med. Therefore, users of all types of tobacco
products and present and past smokers have been
included in smoker category. The diagnostic
criteriafor tobacco use aswell as other coronary

Table 1: Prevalence of major coronary risk factors

Risk factors Men Women Total
(n=226) (n=232) (n=458)

CHD in 1° relatives 45 (19.9) 50 (21.6) 95 (20.7)

Diabetes family 96 (42.5) 77 (33.2) 173(37.8)

history

Known CHD 7 (3.1) 11 (4.7) 18 (3.9

Sedentary habits 82(36.3) 73 (31.5) 155 (33.8)

(work or leisure)

Smoking/tobacco  59(26.1) 4 (1.7) 63 (13.7)

use

Regular acohol use  35(15.5) 2 (0.9) 37 (8.1)

Obesity. BMI >25
kg/m?
Obesity. BMI >30
kg/m?
Truncal obesity
(waist: hip, men
>0.9, women >0.8)
Abdominal obesity 78 (34.5) 129(55.6) 207 (45.2)
(men >102, women
>88 cm)
Hypertension
(known or BP
>140/90)
Diabetes
(known or FPG
>126 mg/dl)
High total
cholesterol
>200 mg/dI
LDL cholesterol
>130 mg/d!
Triglycerides
>150 mg/d|
Low HDL
cholesterol
<40 mg/dl
Metabolic
syndrome

123(54.0) 161(69.4) 284(62.0)

47(20.8) 75(32.3) 122 (26.6)

175(77.4) 186(80.2) 361 (78.8)

116(51.3) 120(51.7) 236 (51.5)

40(17.7) 33(14.2) 77 (16.8)

75(33.2) 67(28.9) 142 (31.0)

86(38.1) 81(34.9) 167 (36.5)

55(24.3) 34(14.7) 89 (19.4)

169(74.8) 155(66.8) 324 (70.7)

84(36.2) 111(47.8) 195 (42.6)

CHD - coronary heart disease, BMI - body mass index;
BP - blood pressure; FBG - fasting blood glucose, LDL -
low density lipoprotein, HDL - high density lipoprotein.
N.B. - Numbers in parentheses are percent.
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risk factors have been advised by the American
College of Cardiology clinical data standards
(Cannon et al., 2001). Physical activity was
measured by asking about both work-related and
leisure-time activities as used in the previous
study (Gupta et a., 1995). Hypertension was
diagnosed when systolic blood pressure was >
140 mm Hg and diastolic blood pressure > 90 mm
Hg or a person was a known hypertensive.

Body massindex (BMI) (weightinkg)/ (height
in metres)? was calculated and overweight and
obesity defined asBMI >25 kg/m? (WHO, 2000).
Truncal obesity was diagnosed when WHR was
>0.9inmaesand >0.8 infemaleswhile abdominal
obesity was diagnosed when waist sizewas >102
cm in men and >88 cm in women as per the US
National Cholesterol Education Program (NCEP,
2002) guidelines. Dyslipidaemiawas defined by
the presence of high total cholesterol (>200 mg/
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dl), highLDL cholesterol (>130 mg/dl), low HDL
cholesterol (<40mg/dl) or hightriglycerides (>150
mg/dl) according to NCEP (2002) guidelines.
Metabolic syndrome was also diagnosed accor-
ding to NCEP (2002) guidelineswhen any three
of the five identifying risk factors (abdominal
obesity, fasting glucose >110 mg/dl or diabetes,
blood pressure >130/>90 mm Hg, low HDL
cholesterol (men <40 mg/dl, women <50 mg/dl)
or hightriglycerides>150 mg/dl) were present.
Statistical Analysis: The data were pooled
and computerised. Continuous variables are
reported as mean + 1 SD. The prevalence rates
are given in percent. Age-related trends have
been examined by Mantel-Haenzel x2 for trend.
Continuous variables have been compared using
t-test and categorical variables by x? test. BMI
levelsweredivided into different groupswith BMI
<20,20.0t022.9,23.0t024.9,25.0t0 29.9and >30

Table 2: Age-specific prevalence of coronary risk factors

Risk factor Age 20-29 Age 30-39 Age 40-49 Age 50-59  Age 60+ Total
Men (n=226)

Number 42 45 58 34 47 226

Smoking/ tobacco 8 (19.0) 15 (33.3) 17 (29.3) 10 (29.4) 9 (19.1) 9 (26.1)
Physical Inactivity 20 (47.6) 18 (40.0) 22 (37.9) 10 (29.4) 12 (25.5) 2 (36.3)
Hypertension 9 (21.4) 19 (42.2) 28 (48.3) 27 (79.4) 33 (70.2) 116 (51.3)
Obesity (BMI >25 kg/m2) 14 (33.3) 24 (53.3) 38 (65.5) 28 (82.3) 19 (40.4) 23 (54.0)
Obesity (BMI >30 kg/m2) 5 (11.9) 11 (24.4) 18 (31.0) 11 (32.4) 3 (6.4) 7 (20.8)
Truncal Obesity (WHR >0.9) 24 (57.1) 34 (75.5) 49 (84.5) 29 (85.3) 39 (82.9) 175 (77.4)
Waist obesity >102 cm 4 (9.5) 13 (28.9) 25 (48.1) 21 (61.8) 15 (31.9) 8 (34.5)
Diabetes (history or FBG >126 mg/dl) 1 (23) 1 (2.2) 9 (15.5) 12 (35.3) 17 (36.2) 0 (17.7)
High cholesterol (>200 mg/dl) 6 (14.3) 15 (33.3) 24 (41.4) 16 (47.1) 14 (29.8) 5 (33.2)
High LDL (=130 mg/dl) 8 (19.0) 20 (44.4) 24 (41.4) 18 (52.9) 16 (34.0) 6 (38.1)
ow HDL (<40 mg/dl) 28 (66.7) 35 (77.7) 45 (77.6) 27 (79.4) 34 (72.0) 169 (74.8)
High TG (2150 mg/d) 7 (16.7) 11 (24.4) 14 (24.1) 15 (55.1) 8 (17.0) 55 (24.3)
Metabolic syndrome 7 (16.7) 12 (26.7) 21 (36.2) 23 (67.6) 21 (44.7) 4 (37.2)

Women (n= 232)

Number 40 62 49 44 37 232

Smoking/ tobacco 2 (3.2) 1 (2.0 1 (2.3) - 4 (1.7)
Physical Inactivity 16 (40. 0) 20 (32.2) 14 (28.6) 12 (27.3) 11 (29.7) 73 (315)
Hypertension 3 (7.5) 18 (29.0) 33 (67.3) 32 (72.7) 34 (91.9) 120 (51.3)
Obesity (BMI >25 kg/m2) 14 (35.0) 46 (74.2) 39 (79.6) 34 (77.3) 29 (78.4) 161 (69.4)
Obesity (BMI >30 kg/m2) 5 (12.5) 18 (29.0) 16 (32.7) 18 (40.9) 19 (51.4) 5 (32.3)
Truncal Obesity (WHR >0.8) 28 (70.0) 52 (83.9) 42 (85.7) 37 (84.1) 27 (72.9) 186 (80.2)
Waist obesity >88 cm 11 (27 5) 33 (53.2) 29 (59.2) 32 (72.7) 24 (64.9) 129 (55.6)
Diabetes (History or FBG >126 mg/dl) 1 (1.6) 6 (12.2) 12 (27.3) 14 (37.8) 3 (14.2)
High cholesterol (>200 mg/dl) 5 (12.5) 14 (22.6) 17 (34.7) 15 (34.1) 16 (42.2) 7 (28.9)
High LDL (=130 mg/dl) 6 (15.0) 20 (32.2) 18 (36.7) 18 (40.9) 19 (51.4) 1 (34.9)
Low HDL (<40 mg/dl) 18 (45.0) 42 (67.7) 35 (71.4) 30 (68.2) 30 (81.1) 155 (66.8)
High TG (=150 mg/dl) 4 (10.0) 6 (9.7) 9 (18.4) 7 (15.9) 8 (21.6) 4 (14.7)
Metabolic syndrome 4 (10.0) 19 (42.2) 29 (50.0) 30 (88.2) 29 (61.7) 111 (47.8)

BMI

density lipoprotein; TG - triglycerides. N.B. -

- body mass index; BP - blood pressure; FBG - fasting blood glucose, LDL - low density lipoprotein, HDL - high
Numbers in parentheses are percent.
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Table 3: Body-mass index quintiles and coronary risk factors (mean+SD)
Risk factors
BMI No. Waist Systolic BP  Diastolic BP  Glucose Cholesterol cholesterol Triglycerides
groups (cm) (mmHg) (mmHg) Fasting; HDL mg/dl mg/dl
mg/dl mg/dl
Men(n=226)
< 20.0 27 776+ 7.1 1197 + 206 727+ 8.6 79.8+ 33.2 169.9 + 32.0 36.8 + 5.9 107.5 + 20.8
20.0-22.9 25 869+ 7.9 1095 + 25.6 73.4 + 175 955 + 33.4 179.2 + 68.0 34.2 +12.0 113.4 + 42.7
23.0-24.9 51 938+ 56 1225+ 16.0 79.1+ 9.2 84.6+ 289 1926 + 46.2 359+ 5.1 143.2 + 68.8
25.0-29.9 75 102.9 + 15.2 1315 + 275 83.9 + 16.8 99.6 + 41.6 190.3 + 43.6 36.8 + 6.8 152.6 + 98.1
> 30.0 48 112.6 + 16.2 139.9 + 48.2116.7 + 13.5 92.3 + 20.7 189.9 + 31.0 36.4 + 5.1 129.7 + 38.6
ANOVA F, 44.5, 5.26, 3.49, 2.45, 0.18, 0.79, 0.017
p value <0.0001 0.0005 0.0087 0.0474 0.1290 0.5331 0.1354
Women (n=232)
< 20.0 16 722+ 55 108.2 + 11.5 66.9+ 7.2 79.3+ 8.0 1585 + 13.0 39.1+ 5.4 104.8t 23.1
20.0-22.9 31 75.9 £ 11.6 106.6 + 36.7 68.1+ 21.6 83.5 + 34.6 166.8 + 38.2 45.1+ 255 112.8+ 43.3
23.0-24.9 23 90.2+ 8.3 143.6 + 875 76.8+ 13.1 89.4 + 16.7 174.8 + 50.3 36.8 + 9.2 1154+ 44.3
25.0-29.9 86 90.0 £ 10.7 127.3 + 21.2 80.9+ 12.7 89.6 + 32.3 186.9 + 456 36.9+ 8.9 120.5+ 35.6
> 30.0 76 102.7 £ 14.4 139.8 + 29.6 96.6+ 83.0 94.7 £ 29.6 194.6 + 38.4 40.6+ 18.9 128.0+ 55.9
ANOVA F, 2.97, 6.59, 2.63, 1.35, 4.47, 0.73, 1.35,
p value 0.0204 <0.0001 0.0354 0.2538 0.0017 0.5710 0.2534

kg/m? according to WHO guidelines. Prevalence
of coronary risk factorsin different BMI quintiles
was determined and trends examined using
Mantel-Haenzd x2for trend. Pvalues<0.05were
considered significant. Direct method of age-
adjustment was used to compare prevalencerates
of various risk factors in the present with the
previous Jaipur Heart Watch studies.

RESULTS

We evaluated 458 subjects (response rate
76.7%), 226 men and 232 women. Themean agein
men was 43.2+14.6 years and women was
44.7+15.3years(p=n.s.). Prevalence of risk factors
in the study group is reported in Table 1. There
was a high prevalence of family history of CHD
and diabetes in the study subjects. A high
prevalence of obesity, abdominal obesity,
hypertension, diabetes, lipid abnormalities, and
multiple metabolic abnormalities (the metabolic
syndrome) was also seen in both men and women.

Age-specific prevalence of risk factors is
shown in Table 2. In men, increasing age was
associated with a significantly increasing trend
in prevalence of severe obesity (BMI >30 kg/nv?),
truncal obesity, waist obesity, hypertension,
diabetes, metabolic syndrome and high chole-
sterol levels. In women, with age there was a
significant increase of obesity, severe obesity,
waist obesity, hypertension, diabetes, metabolic
syndrome, and lipid abnormalities (Manel-

Haenzel x2for trend, p <0.05).

In men the BMI in age groups 20-29, 30-39,
40-49, 50-59 and 60+ yearswas 25.6+11.1, 26.6:5.6,
27.2+¢4.3,27.8+4.5and 24.1+4.6 kg/m? (ANOVA F=
2.29,r>=0.03, eta?= 0.04, p=0.061). Inwomen it
was 23.5+4.7, 26.9+4.9, 28.7+4.9, 29.9:6.2 and
30.1+6.1 kg/m?respectively (ANOVA F=10.46,
r’=0.14, eta’= 0.18, p<0.00001). BMI correlated (r
value- men, women) significantly with waist
diameter (0.67, 0.14), systolic BP (0.26, 0.26),
diastolic BP (0.20, 0.19), fasting glucose (0.12,
0.15), total cholesterol (0.13, 0.27), and
triglycerides (0.14, 0.15) (p <0.05). Numerical

20-22.9

EMen EBWomen

23-24.9 25-29.9

Fig. 2. Increasing BMI is associated with an
increasing prevalence of metabolic syndrome
indicating multiple metabolic abnormalities in
Bhatia men and women
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Table 4: Body-mass index quintiles and prevalence of various risk factors
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Risk factors
BMI No. Hyper- Diabetes High total High Low HDL Metabolic
groups tension cholesterol  triglycerides  cholestroel syndrome
2200 mg/dl =150 mg/dl <40 mg/dl
Men (n=226)
< 20.0 27 8 (29.6) 3 (11.1) 3 (11.1) 1 (3.7) 21 (77.8) 3 (11.1)
20.0-22.9 25 4 (16.0) 8 (32.0) 9 (36.0) 2 (8.0 17 (68.0) 4 (16.0)
23.0-24.9 51 23 (45.1) 5 (9.8) 17 (33.3) 12 (23.5) 41 (80.4) 8 (15.7)
25.0-29.9 75 50 (66.7) 18 (24.0) 28 (37.3) 29 (38.7) 55 (73.3) 39 (52.0)
> 30.0 48 17 (35.4) 6 (125 18 (37.5) 11 (22.9) 35 72.9) 30 (62.5)
+2 trend 22.04, 0.01, 4.22, 9.03, 0.11, 35.32,
(p value) <0.0001 0.969 0.039 0.003 0.736 <0.0001
Women (n=232)

< 20.0 16 1 (6.3) - - 1 (63 9 (56.3) -

20.0-22.9 31 9 (29.3) 3 (9.7) 5 (16.1) 6 (19.4) 13 (41.9) 4 (12.9)
23.0-24.9 23 9 (39.1) 3 (13.0) 7 (30.4) 3(13.0) 16 (69.6) 7 (30.4)
25.0-29.9 86 44 (51.2) 8 (9.3) 26 (30.2) 12(13.9) 62 (72.1) 42 (48.8)
> 300 76 57 (75.00 19 (25.0) 29 (38.2) 12(30.3) 55 (72.4) 58 (76.3)
+2 trend 36.04, 7.58, 11.12, 0.13, 7.38, 53.82,
(p value)  <0.0001 0.006 0.001 0.724 0.007 <0.0001

N.B. Numbers in parentheses are percent.

Table 5: Age-adjusted coronary risk factor prevalence in Jaipur Heart Watch-1 (JHW-1, 1995), Jaipur
Heart Watch-2 (JHW-2, 2002) and Jaipur Heart Watch-3 (JHW-3)

Men Women
JHW-1 JHW-2 JHW-3 JHW-1 JHW-2 JHW-3
(n=1415) (n=550) (n=226) (n=797) (n=573)  (n=232)
Smoking/tobacco 548/1415 196/550 58/226 149/797 69/573 4/232
(38.7) (35.6) (25.7)* (18.7) (12.1)  (1.6)***
Leisure-time physical 1003/1415 338/550 90/226 577/797  362/573 721232
inactivity (70.9) (61.5) (39.8)*** (72.4) (63.2) (31.2)***
Diabetes (History) 15/1415 42/550 26/226 8/797 49/573 32/232

(1.1) (7.6) (11.5)*** (1.0) (8.6) (13.8)***
Obesity 158/1415 123/550 87/226 105/797 170/573 123/232
(BMI 227 kg/m2) (11.2) (22.3)  (38.5)**8 (13.2) (29.7) (53.0)**8
Truncal obesity 128/250 280/550 163/226 131193  388/573 186/232
Males >0.9, Females >0.8 (51.2) (50.9) (72.2)* (67.9) (67.8) (80.1)
Hypertension 417/1415 165/550 98/226 267/797  174/573 127/232
(2140/290) (29.5) (30.0) (43.4)* (33.5) (30.3)  (54.9)***
Diabetes (History or - 72/550 271226 - 65/573 36/232
fasting glucose 2125 mg/dl) (13.1) (11.9) (11.3) (15.4)**8
High cholesterol 49/199 183/532 66/226 22/98 243/559 69/232
=200 mg/dl (24.6) (34.4) (29.1) (22.5) (43.5) (29.7)**
High LDL 44/199 182/532 79/226 28/98 254/559 89/232
cholesterol =130 mg/dl (22.1) (34.2) (35.0)* (28.6) (45.4) (38.4)
Low HDL cholesterol 86/199 284/532 166/226 45/98  303/559 156/232
>40mg/dl (43.2) (53.4) (73.6)** (45.9) (54.2) (67.3)
High triglycerides = 53/199 163/532 54/226 28/98 160/559 36/232
150 mg/dl (26.6) (30.6) (23.9)* (28.6) (28.7) (15.4)**
Metabolic syndrome - 98/532 721226 - 173/559 118/232
(18.4) (31.8)** - (30.9) (50.9)***

BMI - body mass index; LDL - low density lipoprotein; HDL - high density lipoprotein.
* p<0.05, ** p<0.01, *** p<0.001 N.B. - Numbers in parentheses are percent.



106

value of various coronary risk factorsat different
BMI quintilesis shown in Table 3. In men there
was asignificant relationship of BMI with waist
size, systolic BR, diastolic BP and fasting glucose
levels (p<0.05). In women thisrelationship was
observed with waist size, systolic BP, diastolic
BPandtotal cholesterol levels (p<0.02).

Trend analysis (x2 for trend, Table 4)
demonstrated that there was a significant linear
relationship of BMI with the prevalence of
hypertension (p<0.0001, hyper-cholesterolemia
(p=0.039), hypertriglyceridemia (p=0.003) and the
metabolic syndrome (p<0.0001) inmen. Inwomen
a significant correlation was observed with
hypertension (p<0.0001), diabetes (p=0.006),
hypercholesterolemia (p=0.01), low HDL
cholesteral (p=0.07) and the metabolic syndrome
(p<0.0001). The lowest prevalence of these risk
factor isobserved at BM| <20 kg/m? and amarked
increaseisseenat BMI =225 kg/m? (Fig. 2).

We compared age adjusted prevalence of
major coronary risk factorsin the present study
with previous studies performed by the same
group of investigators using the same metho-
dology (Table5). Ascompared to JHW-1 study
performed in 1993-1994 and JHW-2 study
performed in 1999-2001, the present study
performed in 2002-2003 shows that many risk
factors are greater in the Bhatia community.
Prevalence of obesity (BMI =27 kg/m?), truncal
obesity, hypertension, high LDL cholesterol, low
HDL cholesterol, hypertriglyceridemia and the
metabolic syndrome is significantly greater as
compared to previous studies. The prevalence of
smoking is significantly lower and that of self-
reported leisure-time physical activity signifi-
cantly greater in the present study group.

DISCUSSION

The present study shows that there is a high
prevalence of obesity, abdominal obesity, hyper-
tension, diabetes, lipid abnormalities and the
metabolic syndrome in the North Indian Bhatia
community. The prevalence of theserisk factors
is significantly greater than reported in studies
from Jaipur and urban population elsewhere in
India. Body-mass index and obesity correlate
strongly with multiple coronary risk factors and
are major determinants of theserisk factors.

Bhatias are a North Indian business commu-
nity who in the past 50 years have become a
wealthy merchant classworldwide (Ramaiyaet
al., 1991). Their ancestor was a Rajput prince of
Lahore (West Punjab, Pakistan) who when
besieged in the sixth century engineered an
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escape of children and older subjects to other
parts of the Punjab and Gujarat. Within a few
generations the community had reconsolidated
and started expanding. Members are settled in
Sindh, Rajasthan, Madhya Pradesh and Gujarat.
In each of these areas they expanded business
and adopted | ocal language but remained distinct.
The community subjects migrated from Bombay
and Gujarat to other countries and were among
the first businessmen from India to settle down
inAfrica

Ramaiyaet a (1991) studied emigrant Indian
populationsin Tanzaniafor prevalence of cardio-
vascular risk factors. It wasreported that obesity,
hypertension, glucose intolerance and diabetes
and lipid abnormalitieswere significantly greater
in Bhatia and Patel Hindu communities. Age-
adjusted prevalence of impaired glucosetolerance
(27.2%), diabetes (14.3%), stage |l hypertension
(19.4%), overweight 22.7% and mild hyperchole-
sterolemia (26.8%) were the highest in Bhatia
community as compared to six other groups. Ina
study comparing cardiovascular risk factorsand
diabetesin Bhatiacommunity living in Tanzania
andintheUK (Ramaiyaetd., 1995)it wasreported
that prevalence of known diabetes, hyper-
triglyceridemia, hypertension, and obesity were
not different in Tanzanian and UK Bhatias but
the prevalence of impaired glucose tolerance,
diabetes, hypercholesterolemia, and smoking was
significantly higher and sedentary lifestyle more
commonin subjectsin Africa. Greater prevalence
of coronary risk factorsin Bhatia community in
Jai pur when compared to the previous studiesis
in agreement with these observations.

Inamultiethnic study in Singaporeit hasbeen
reported that coronary risk factors are greater
among South Asian migrants as compared to
Chinese and local subjects (Deurenberg-Yap,
2001). InMauritius, Voset al. (1998) reported that
the Hindus had the highest ischemic heart disease
mortality as compared to Muslims, Creoles and
Chinese populations (Toumelhito et al., 1993).
Williamset . (1994) reported on non-biochemical
cardiovascular risk factors in different South
Asian groupsin Glasgow, UK. South Asians had
a lower prevalence of smoking but there was a
greater prevalence of sedentary habits, higher
diastolic blood pressure, higher BMI, insulin
resistance, stress, and socioeconomic depri-
vation. Cappuccioet al. (1997) reported prevaence
of cardiovascular risk factorsin different ethnic
groups in South London. As compared to sub-
jects of Caucasian and African descent, South
Asians had a two-to threefold excess of hyper-
tension and diabetes and an inferior control of
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hypertension. The excess of coronary heart
disease mortality among South Asians may be
dueto the higher prevalence of non-metabolic as
well asmetabolicrisk factors. Anand et al. (2000)
reported that South Asians settled in Canadahad
greater prevalence of truncal obesity, impaired
glucose tolerance, diabetes, and lipid abnor-
malities as compared to Chinese and Caucasians
settled there. Bhopal et al (1999) reported that
South Asians are not a homogenous group and
the cardiovascular risk factors are the greatest
among Bangladeshi emigrants living in the UK
as compared to Pakistani subjects and were the
lowest in Indians. Bhopal (2000) has concluded
that there are substantial variations in CHD
mortality in South Asians and the estimates of
excessrisk of CHD areimprecise and may betoo
high if there are data errors or too low because
comparisonswith the general populationsblunts
ethnic variations. Our study that shows agreater
prevalence of cardiovascular risks in Bhatia
community is a step in identifying the high risk
group among the ethnically diverse South Asian
populations.

In Indiathere have been only afew community
specific studies of risk factors. Chopraand Chopra
(1942) studied prevalence of high blood pressure
among different groupsin Indian in mid-1940's.
They reported higher mean systolic blood
pressure in North Indians as compared to the
South Indian subjects. Malhotra (1971) studied
railway workersfor cardiovascular risk factorsin
mid 1960’ sand reported that therewas adifference
in prevalence of CHD as well asrisk factorsin
different parts of India. He reported a higher
prevalenceof risk factorsin North Indian workers
as compared to the South Indians. Some
epidemiological studies have reported a greater
prevalence of CHD and coronary risk factorsin
Keraa (Kutty et al., 1993). Chadhaet al. (1992)
reported prevalence of risk factors in Gujaratis
settled in Delhi and reported ahigher prevalence
of risk factorsin this community as compared to
the Delhi general population. Gopinath et al.
(1995) reported prevalence of risk factors in
multiple ethnic groupsin Delhi. The prevalence
rates of CHD werethe highest in Sikhs, lowest in
Muslimsand identical in Hindus and Christians.
Sikhs also had the highest preval ence of obesity,
hypertension and diabetes. The present study
also shows that the Punjabi Bhatia community
hasavery high prevalence of obesity and multiple
coronary risk factors as compared to Jaipur
general population and is similar to the Delhi
study. Bharucha et a. (2003) determined preva
lence of hypertension in Parsi community in
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Mumbai and reported a higher prevalence than
other studiesin India. Guptaet al. (2000) reported
on differences in coronary risk factors among
Hindu and Muslim communitiesin Jaipur. There
wasno significant differenceintherisk factorsin
the two groups. All these studies have been
performed using different tools by different
persons and the role of methodological
differences in producing biased results can not
be excluded. The present study using a similar
methodo-logy to JHW-1 and JHW-2 shows that
the prevalence of coronary risk factorsissignifi-
cantly greater in the Bhatiacommunity ascompa
red to previous studiesin Jaipur (Tableb).

Studies among obesity in Asian subjects has
shown that generalized obesity is the major
determinant of cardiovascular risk inthe Chinese
and East Asian subjects while central obesity is
associated with greater cardiovascular risk in
South Asians (Deurenberg et al., 2002).
Deurenberg-Yap et al. (2002) determined body
fat percentages (BF%) in Singaporean Chinese,
Malays and Indians and conclu-ded that when
the BF% prediction equation based on BMI in
Caucasian popul ationswas applied to these three
ethnic groups in Singapore there was a gross
underestimation of actual BF%. Themeanbiasin
prediction ranged from 2.7 to 5.6% body fat. They
concluded for the same BMI values Chinese have
the lowest BF% while Indians have the highest.
The present study showsthat majority of cardio-
vascular risk factors in Bhatia men and women
increase at BMI of >25 kg/m? and therefore, this
cutoff should be used to determine obesity in
South Asians. Similar reco-mmendations have
been made by other Indian investi-gators (Dudeja
et al., 2001; Reddy et al., 2002) as well as
investigators from China and other Asian
countries (Deurenberget d., 2002; Jaetd., 2002).

The present study also showsthat BMI levels
accurately predict hypertension, diabetes and
meta-bolic syndromeinthiscommunity. BMI was
not an accurate predictor of lipid abnormalities.
In the previous JHW-2 study, we reported that
BMI accurately predicts non-biochemical
coronary risk factors more accurately than WHR
whilethe latter ismorereliable in predicting the
biochemical risk factorssuch asdiabetesand lipid
abnormalities (Guptaet a., 2004). A composite
equation that combines BM1 and WHR could be
morereliablein predicting overall cardiovascular
risk.

The high prevalence of obesity in the Bhatia
community requires further studies among this
community for elucidating genetic and
environmental causes of obesity. The greater
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prevalence of obesity and other coronary risk
factors could be dueto multiplefactors. Themajor
determinants of obesity are genetic factors,
physical activity patterns(work related and leisure
time) and diet (WHO, 2000; Clement and Ferre,
2003). It has been reported that obesity
is influenced about 40% by genes and 60% by
environment (Clement and Ferre, 2003; Cummings
and Schwartz, 2003). We have not studied
genetic factorsathough large genetic differences
areunlikely inthe Indian populations (Kashyap
et al., 2003). Nor have we studied the diet of this
community subjects in greater detail or the
physical activity using recent validated tools
and hence cannot comment on these aspects.
This is a study limitation. Gene-environment
interaction in influencing obesity is the likely
cause (Perusse and Bouchard, 1999; Schousboe
eta.,2004).

In conclusion, the present study shows that
this North Indian Bhatia community has a high
prevalence of obesity which is an important
determinant of cardiovascular risk factors.
Although alower BMI cut-off to diagnose obesity
(> 25 kg/m?) appearsimportant thisfinding needs
to be confirmed by larger prospective epidemio-
logical studies. Community wide preventive mea-
sures that focus on obesity reduction are impo-
rtant.
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ABSTRACT Studies among emigrant Indian populations have shown a high prevalence of obesity and many coronary
risk factors in Bhatia community. To determine the prevalence of risk factors in this community within India we
performed an epidemiological study. Total community survey for prevalence of cardiovascular risk factors was
performed using community registers for enrollment. Methodology used was similar to Jaipur Heart Watch studies
performed in 1992 and 1999. Community registers listed 800 Bhatia families in Jaipur with 1604 eligible subjects aged
>20 years. We invited 600 randomly selected subjects and examined 458 (76.7%, men 226, women 232). Evaluation
for coronary risk factors, anthropometric measurements, blood pressure (BP), ECG, and fasting blood glucose and
lipids was performed using standard definitions. Mean age of the subjects was 43.2+14.6 years in men and 44.7+15.3
in women. In both men and women respectively there was a high prevalence of family history of CHD in 45 (19.9%)
and 50 (21.6%), diabetes in 96 (42.5%) and 77 (33.2%), sedentary habits in 82 (36.3%) and 73 (31.5%), smoking or
tobacco use in 59 (26.1%) and 4 (1.7%), overweight or obesity (body mass index, BMI >25 kg/m?) in 123 (54.0%) and
161 (69.4%), severe obesity (BMI >30 kg/m?) in 47 (20.8%) and 75 (32.3%), truncal obesity in 175 (77.4%) and 186
(80.2%), waist obesity in 78 (34.5%) and 129 (55.6%), hypertension in 116 (51.3%) and 120 (51.3%), diabetes in 40
(17.7%) and 33 (14.2%), hypercholesterolemia in 75 (33.2%) and 67 (28.9%), high triglycerides in 55 (24.3%) and
34 (14.7%), low HDL cholesterol in 169 (74.8%) and 155 (66.8%), and the metabolic syndrome in 84 (36.2%) and
111 (47.8%) respectively. BMI correlated (r value- men, women) significantly with waist diameter (0.67, 0.14),
systolic BP (0.26, 0.26), diastolic BP (0.20, 0.19), fasting glucose (0.12, 0.15), total cholesterol (0.13, 0.27), and
triglycerides (0.14, 0.15) (p <0.05). There was a significant linear relationship of BMI with the prevalence of
hypertension, hypercholesterolemia, diabetes (women), and the metabolic syndrome (x? for trend p<0.05). Prevalence
of these risk factors was the least in subjects with BMI <20 kg/m?. This study shows that there is high prevalence of
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obesity, abdominal obesity, hypertension, diabetes and lipid abnormalities in this community. This is significantly
greater than reported studies in Jaipur and urban populations elsewhere in India. Obesity correlates strongly with
multiple coronary risk factors and is an important determinant.
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