DIFFERENCES IN CONVENTIONAL CARDIOVASCULAR RISK FACTORS IN TwO ETHNIC

GROUPS IN INDIA

Background: Studies have been carried out at
national and international levels to assess
ethnic variations in the prevalence of cardio-
vascular diseases and their risk factors. How-
ever, ethnic variations in the contribution of
various risk factors to complex diseases have
been scarcely studied.

Objectives: Our study examined such varia-
tions in two ethnic groups in India, namely,
Meiteis of Manipur (northeast India) and
Aggarwals of Delhi (north India).

Methods: Through random sampling, we
selected 635 participants from the Meitei
community and 181 Aggarwals from the
Aggarwal Dharmarth Hospital, Delhi. Patients
with coronary artery disease (CAD) and
hypertension were identified based on their
recent medical diagnostic history. Anthropo-
metric parameters such as height, weight, waist
and hip circumferences along with physiolog-
ical parameters (blood pressures, both systolic
and diastolic) and biochemical parameter
(lipid profile) were measured for all study
participants. Patient parameters were available
from the medical reports recorded when
patients were first diagnosed.

Results: Among CAD individuals, the Aggar-
wals showed higher mean values of weight,
body mass index (BMI), systolic blood pressure
(SBP), diastolic blood pressure (DBP), total
cholesterol (TC), triglyceride (TC), low density
lipoprotein (LDL), and very low density lipo-
protein (VLDL) but had lower high density
lipoprotein (HDL) levels than the Meiteis. The
same trend for weight, BMI and lipid param-
eters could be seen among hypertensive
individuals. In step-wise regression analysis,
SBP, LDL and TG were found to significantly
contribute to the risk for CAD in the Aggarwals;
whereas in the Meiteis, SBP, VLDL, HDL, TC
and LDL were found to significantly contribute
to the risk for CAD. In hypertensive Aggarwal
participants, SBP, DBP and waist-to-hip ratio
were significant contributors for hypertension;
whereas SBP, DBP, and height contributed
significantly to risk for hypertension among the
Meiteis.
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Conclusion: We found marked differences in
conventional risk factors between the two
ethnic groups. In India, as found elsewhere,
the presence of substructuring of groups and
hence, genetic isolation is high. More research
is needed within this context to unveil the
conventional risk factors for complex diseases.
(Ethn Dis. 2012;22(3]:372-376)
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INTRODUCTION

There is growing evidence that rates
of cardiovascular disease differ between
ethnic groups.' ™ People of Chinese
origin are believed to have lower rates of
cardiovascular disease than people of
European origin and also have a favorable
lipid profile.'™'* Ethnicity is a social
construct, a concept that intertwines
biological, sociocultural, psychological
and behavioral components. All ethnic
groups can share a range of phenotypic
characteristics due to the shared ancestry;
the term ethnicity is typically used to
highlight cultural and social characteristics
such as language, ancestry, religious tradi-
tions, dietary preferences and history.""

India is a country with a diversified
population background having various
ethnic and linguistic groups with strin-
gent mating rules; isolation of popula-
tions is still maintained. If genetic
epidemiological and association studies
are carried out without regard to ethnic
and geographic background, this can
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lead to the heterogeneity of samples and
hence, the diffused reliability of the
results. Therefore, in our study we
attempted to understand the difference
in cardiovascular risk factors between
two major ethnic groups of India,
namely Meiteis of Manipur in northeast
India and Aggarwals of Delhi in north
India. Aggarwals have a Caucasoid
ethnicity and belong to Indo-European
linguistic group whereas Meiteis have a
Mongoloid ethnic ancestry and belong
to Tibeto-Burman linguistic group. The
Aggarwal community primarily belongs
to the business class leading a sedentary
life style and having a vegetarian dietary
pattern with high fat consumption. In
contrast, Meiteis have a lifestyle with
high physical activity and follow a non-
vegetarian and less-fatty dietary pattern.

In our study, we examined the
ethnic differences in the distribution of
conventional cardiovascular risk factors,
specifically body mass index (BMI),
waist-to-hip ratio (WHR), systolic
blood pressure (SBP), diastolic blood
pressure (DBP), total cholesterol (TC),
triglyceride (TG), high density lipopro-
tein (HDL), low density lipoprotein
(LDL), and very low density lipoprotein
(VLDL) in patients with complex
disorders (ie, coronary artery disease

[CAD], hypertension). We hypothe-

We hypothesized that since the
genetic and cultural
background are different for
both groups, cardiovascular

risk factors may also differ.




sized that since the genetic and cultural
background are different for both

groups, cardiovascular risk factors may

also differ.

METHODS

Study Population

Using a random sampling method,
our study included data collected from
635 Meitei participants (33 CAD and
602 hypertension cases) and 181
Aggarwal participants (137 CAD and
44 hypertension cases) who received
services at the Aggarwal Dharmarth
Hospital, Delhi. The CAD and hyper-
tension patients were identified based
on their recent medical diagnostic
history.

Inclusion criteria for both groups
were: aged =35 but =75 years; for
CAD cases, those with only CAD, CAD
with diabetes, hypertension or a family
history of CAD, myocardial infarction
(having received open heart surgery,
bypass surgery, angioplasty or stent
implantation). Those with rheumatic
and or congenital heart diseases were
excluded from the study. Details (eg,
lipid profile, diabetes status) of all
patients were available from their med-
ical reports begun when they were
diagnosed with the disease.

Measurements

For both groups, fasting blood
samples were drawn after obtaining
participants’ written informed con-
sent. The complete lipid profile was
measured for both ethnic groups at
the Thyrocare Laboratory, Delhi. As
the first data set was from Manipur,
the blood samples were immediately
transported to the Delhi laboratory
for analysis. Anthropometric parame-
ters, such as height, weight, waist and
hip circumferences along with physi-
ological parameters (eg, systolic and
diastolic blood pressure), were mea-
sured for all participants of both
populations.

Statistics

Means and standard deviations were
computed. F-value was calculated
through Levene’s test for equality of
variances and ¢ test for equality of means
was used to compare the means of the
two populations based on the equality
of variances, with P at =.05. Mulu-
linear stepwise regression was applied to
find out which parameters significantly
contributed to the various disease
groups in the two populations. All the
analyses were done using SPSS software
version 15.

RESULTS

Among CAD individuals, the Ag-
garwals showed higher mean values of
weight, BMI, SBP, DBP, TC, TG,
LDL; but lower HDL than those of the
Meiteis (Table 1). The same trend for
weight, BMI and lipid parameters
(except for VLDL, which was found to
be significantly higher among hyperten-
sive cases though not among CAD
individuals for Aggarwals) could be seen
among hypertensive individuals. How-
ever, mean value of systolic blood
pressure was found to be comparatively
higher among the Meiteis. In step-wise
regression analysis, SBP, LDL and TG
were found to contribute significantly to
the risk for CAD in the Aggarwals
(Table 2); whereas in the Meiteis, SBP,
HDL, TC and LDL were found to
contribute to the risk for CAD (Ta-
ble 3). In hypertensive patients, SBP,
DBP and WHR were significant con-
tributors in the Aggarwals; whereas
SBP, DBP, and height contributed
significantly to risk for hypertension
among the Meiteis.

DISCUSSION

In comparing the Meiteis and the
Aggarwals, our results show that SBP
and not DBP played a significant role in
contributing to the risk for CAD among
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the Meiteis while among the Aggarwals
both SBP and DBP were important con-
tributors, though systolic hypertension
had the highest contribution. When the
effect of lipid parameters was studied,
LDL and TG were the significant
contributors to CAD among the Aggar-
wals; however, for the Meiteis, TG had
no contribution. Despite the higher
mean values of TC and VLDL among
the Aggarwals, these were not significant
contributors; however, these parameters
contributed significantly in the Meiteis.
The pathophysiology behind hyper-
tension seems to be different in the two
ethnic groups. Height was found to be a
contributing factor in the Meiteis while
WHR contributed to the risk in the
Aggarwals. Height is a component of
BMI and is more genetic whereas WHR
may be considered an environmental
factor. Therefore, genetic makeup of the
Meiteis appears to make them more
susceptible to risk of hypertension,
while the Aggarwals may be predisposed
to hypertension due to their lifestyle and
dietary habits. The Aggarwals follow a
sedentary lifestyle and consume a vege-
tarian diet with high fat content; there
may be a causal difference in hyperten-
sion risk between the two ethnic groups.
It is interesting to note that mean WHR
was equal in the two ethnic groups
(though Meitei women showed com-
paratively higher WHR) but WHR was
a contributing risk factor in the Aggar-
wals and not in the Meiteis. Studies'>™'¢
have shown that South Asians have high
abdominal obesity predisposing them to
higher risk for complex diseases like
hypertension; this is in accordance with
our findings among the Aggarwals.
The higher level of HDL found in
the Meiteis, as compared to the Aggar-
wals, might be due to a greater con-
sumption of fish. This should protect the
Meiteis from cardiovascular disorders
but this does not seem to happen;
HDL is a significant contributor to
cardiovascular risk among Meiteis. This
may suggest that the normal standard
range for HDL may not be applicable to

373



ETHNICITY AND CONVENTIONAL CARDIOVASCULAR SIGNATURES - Garg et al

Table 1. Statistics of conventional risk factors for CAD and hypertension among the Meitei and the Aggarwal ethnic groups
Mean SD
Disease Variables Meiteis Aggarwals Meiteis Aggarwals F t test P
(n=33) (n=137)
CAD Height, cm 160.84 160.47 8.23 8.55 .76 .23 .82
Weight, kg 60.84 74.44 11.61 12.73 .03 —5.53 .00
BMI, kg/m2 23.51 28.89 3.44 4.59 39.75 —7.49 .00
WHR 91 91 .07 .08 —.03 .16 .88
(Men=.91; (Men=.91;
Women=.89) Women=.89)

SBP, mm Hg 137.61 145.03 22.23 13.69 5.96 —1.84 .07
DBP, mm Hg 85.88 89.51 12.40 11.45 2.58 —1.61 1
TC, mg/dL 196.10 204.64 45.43 38.49 1.20 —1.09 .28
TG, mg/dL 160.35 188.43 67.99 66.33 15.56 —2.12 .04

HDL, mg/dL 48.42 41.07 13.33 8.27 4.65 3.02 .004
LDL, mg/dL 112.29 141.15 31.18 34.05 19.43 —4.64 .00
VLDL, mg/dL 32.56 33.40 13.65 19.17 .06 .81 .81

n=602 n=44
HTN Height, cm 158.76 158.98 7.71 8.12 .03 19 .85
Weight, kg 59.97 69.90 10.26 12.69 1.39 6.09 .00
BMI, kg/m? 23.81 27.77 3.81 5.15 41.83 —4.99 .00
WHR 91 91 .06 .07 .51 71 48
(Men=.91; (Men=.91;
Women=.91) Women=.89)

SBP, mm Hg 137.73 135.25 13.22 9.28 1.50 1.22 22
DBP, mm Hg 89.90 89.77 8.75 5.21 .01 .09 .93
TC, mg/dL 177.54 198.82 29.36 31.19 19.10 —4.14 .00

TG, mg/dL 143.40 166.72 59.03 47.45 5.84 —2.93 .005
HDL, mg/dL 53.24 42.41 9.94 8.68 44.11 7.48 .00
LDL, mg/dL 95.71 121.16 25.13 24.10 37.76 —6.37 .00
VLDL, mg/dL 28.76 33.44 12.13 9.70 5.57 —2.87 .02

CAD, coronary artery disease; HTN, hypertension; BMI, body mass index; WHR, waist to hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total
cholesterol; TG, triglycerides; HDL, high density lipoprotein; LDL, low density lipoprotein; VLDL, very low density lipoprotein.

the Meiteis. Thus, targeting lipid-lower-
ing therapy without considering ethnic-
ity may lead to therapeutic errors. In
their review, Scarlett et al suggested
considering ethnicity in assessing risk
factors, symptoms, and disease, so that
correct interventions can be better tai-
lored to specific groups.17 Lui et al said
that since the government still classifies

people according to ethnic categories,

identifying groups based on some stan-
dardized groupings is needed in order to
target high risk groups for public health
and policy interventions and to uncover
the economic, cultural and behavioral
contributions to health and disease.'
Data based on ethnicity can be
useful in clinical practice when differ-
ences in disease mechanisms or drug
metabolism are discovered to occur

Table 2. Step-wise regression analysis for the risk factors of CAD and hypertension

among the Aggarwals

Groups Variables R? P
CAD SBP 334 .00
LDL .057 .00
TG .027 .001
HTN SBP 72 .00
DBP .025 .006
WHR .018 .019

See Table 1 for abbreviations.
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among different ethnic groups.l9_22

Certain health outcomes differ some-
times dramatically by ethnic groups,
suggesting that factors related to ethnic-
ity may play a role in determining
disease risk.”?**> Ethnic differences
can help clinicians target new interven-
tional strategies to treat the patients and
improve their health outcomes. Infor-
mation about a patient’s ethnic group is
imperative for identification, tracking,
and investigation of the reasons behind
differences in response to treatment in
different individuals and groups for any
particular disease.

CONCLUSION

National and international studies
have been conducted to determine
ethnic differences in the prevalence of



Table 3.
among the Meiteis

Step-wise regression analysis for the risk factors of CAD and hypertension

Groups Variables R? P
CAD SBP .329 .00
VLDL .015 .003
HDL .009 .00
TC .011 .004
LDL .004 .046
HTN SBP 478 .00
DBP .02 .00
Height .006 .001

See Table 1 for abbreviations.

In comparing the Meiteis and
the Aggarwals, our results
show that SBP and not DBP
played a significant role in
contributing to the risk for
CAD among the Meiteis
while among the Aggarwals
both SBP and DBP were

important contributors.

cardiovascular diseases, complex disor-
ders and their risk factors in both
developed and developing countries.?® 28
Because of the many subgroups of
ethnicities within a nation, studies are
needed to help direct the development
of effective preventive strategies that
may stem the rising toll of diseases. To
our knowledge, our study is the first of
its kind that sheds light on the different
conventional cardiovascular risk factors
for ethnic subgroups in India. Ethnicity
should be considered in all large-scale
studies to better understand and re-
spond to the wide variations in the
pathogenesis of disease among the
various ethnic groups. This social con-
struct has potential utility ranging from
elucidation of disease etiology to appli-
cations in clinical settings, to targeting

specific groups for prevention and
intervention on a public health scale.
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