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ARTICLE INFO ABSTRACT
Article history: Objective: To determine levels of cholesterol lipoproteins and prevalence of dyslipidemias
Received 25 July 2013 in urban Asian Indians.
Accepted 23 March 2014 Methods: Population based 6123 subjects (men 3388) were evaluated. Mean+1SD of various
Available online 16 April 2014 cholesterol lipoproteins (total, HDL, LDL and non-HDL cholesterol) and triglycerides were
reported. Subjects were classified according to US National Cholesterol Education Program.
Keywords: Results: Age-adjusted levels in men and women were cholesterol total 178.4 + 39 and
Coronary heart disease 184.6 4+ 39, HDL 44.9 + 11 and 51.1 + 11, LDL 102.5 + 33 and 106.2 + 33, total:HDL 4.15 + 1.2
Lipids and 3.79 + 1.0 and triglycerides 162.5 + 83 and 143.7 + 83 mg/dl. Age-adjusted prevalence
Cholesterol (%) in men and women, respectively were, total cholesterol >200 mg/dl 25.1 and 24.9, LDL
Atherogenic dyslipidemia cholesterol >130 mg/dl 16.3 and 15.1 and >100 mg/dl 49.5 and 49.7, HDL cholesterol <40/
Epidemiology <50 mg/dl 33.6 and 52.8, total:HDL cholesterol >4.5 29.4 and 16.8, and triglycerides

>150 mg/dl 42.1 and 32.9%. Cholesterol level was significantly greater in subjects with
better socioeconomic status, body mass index and waist circumference while triglycerides
were more among those with high socioeconomic status, fat intake, body mass index and
waist circumference (p < 0.05). Hypercholesterolemia awareness (15.6%), treatment (7.2%)
and control (4.1%) were low.

Conclusions: Mean cholesterol and LDL cholesterol are low and triglycerides were high in
urban Asian Indians. Most prevalent dyslipidemias are borderline high LDL, low HDL and
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high triglycerides. Subjects with high socioeconomic status, high fat intake and greater
adiposity have higher total and LDL cholesterol and triglyceride and lower HDL cholesterol.

Copyright © 2014, Cardiological Society of India. All rights reserved.

1. Introduction

Lipid abnormalities, such as high total and low density lipo-
protein (LDL) cholesterol and low high density lipoprotein
(HDL) cholesterol, are the most important cardiovascular risk
factors.” Prospective epidemiological studies in high and
middle income countries in Europe and North America have
consistently reported a direct and continuous association of
total and LDL cholesterol and inverse association of low HDL
cholesterol with coronary heart disease (CHD) morbidity and
mortality." > Similar results have been reported in prospective
studies from Australasia and East Asia.* No prospective
studies exist in low-income countries including India.>®
INTERHEART case—control study’ in 52 countries, including
many low income countries in Asia, Africa and South Amer-
ica, reported significant association of high apolipoprotein B
(apoB), total and LDL cholesterol, and total:HDL cholesterol
ratio and low apoA1l and HDL cholesterol with incident acute
myocardial infarction.?

Population-wide levels of various cholesterol lipoproteins
(total, LDL and HDL) and triglycerides as well as prevalence of
various dyslipidemias have been well reported from high and
middle-income countries.”® The US National Health and
Nutrition Evaluation Surveys periodically report population-
wide lipid levels.’® Mean population cholesterol levels
were 240 mg/dl in 1960’s and have declined to 202 mg/dl by
early 2010.'>'! Similar data have been reported from many
countries in Western Europe and Australasia.’” The Global
Burden of Chronic Diseases Risk Factor study reported mean
levels of total cholesterol and determined trends in 180
countries over a 35-year period from 1980 to 2005."% It was
observed that total cholesterol levels were high in high and
middle income countries at baseline and declined signifi-
cantly over this period in high income countries and remained
unchanged in upper middle income countries. In lower middle
and low income countries total cholesterol levels were low
and there was an increase over this 35-year period.” Only a
few large population based studies to determine mean popu-
lation cholesterol and cholesterol lipoprotein levels and
prevalence of hypercholesterolemia or other lipid abnormal-
ities have been performed in India. Previous studies have been
limited to local (a city) or regional (a particular state) levels.
The only multisite studies that reported lipid levels and
prevalence of various dyslipidemias were Indian Industrial
Population Study,’* and India Migration Study.’ Multisite
Indian Council of Medical Research Integrated Disease Sur-
veillance Project’® and Indian Women’s Health Study'’ re-
ported prevalence of hypercholesterolemia only. We designed
the India Heart Watch to evaluate multiple cardiometabolic
risk factors in urban populations in India.® Details of rationale
and methodology have been reported.®’® The present study

was performed to assess population levels of total cholesterol,
LDL cholesterol, non-HDL cholesterol, HDL cholesterol and
triglycerides in urban men and women and to assess preva-
lence of various dyslipidemias. We evaluated lipid abnor-
malities among the urban middle class because it is the
biggest subset of Indian population.’®?° This group of appar-
ently homogenous subjects provides unique opportunity to
identify influence of lifestyles on cardiometabolic risk fac-
tors,’®?! including dyslipidemias. Study among this subset of
Indian population is also important because this segment of
more than 350 million subjects is poorly represented in pre-
vious national studies and majority of the Indians shall reside
in urban locations by middle of this century.”?

2. Methods

A multisite study to identify prevalence of cardiovascular risk
factors in urban populations in India was organized.® Protocol
was approved by the institutional ethics committee of the
national coordinating center at Jaipur, India. Written
informed consent was obtained from all participants. Details
of methodology have been reported earlier.'®

2.1. Sampling

Medium sized cities were identified in each of the large states
of India and investigators who had a track record of research
in cardiovascular or diabetes epidemiology were invited for
participation. 20 investigators were invited 15 agreed to
participate. The cities were in northern (Jammu, Chandigarh,
Karnal, Bikaner), western (Ahmadabad, Jaipur), eastern
(Lucknow, Patna, Dibrugarh), southern (Madurai, Hyderabad,
Belgaum) and central (Indore, Nagpur) regions of India. Four
investigators dropped out due to non-availability of technical
support and motivation and 11 investigators and their teams
finally performed surveys. An accredited national laboratory
(www.thyrocare.com) was identified and contracted for
collection and processing the blood samples at their national
center. Simple cluster sampling was performed at each site. A
middle-class location was identified at each city. This
depended upon the municipal classification which is based on
reserve land price and is periodically developed by local gov-
ernment for taxation purposes. A sample size of about 250
men and 250 women (n = 500) at each site is considered
adequate by World Health Organization to identify 20% dif-
ference in mean level of biophysical and biochemical risk
factors.” We invited 800-1000 subjects in each location to
ensure participation of at least 500 subjects at each site esti-
mating a response of 70% as reported in previous studies.” At
each site a uniform procedure for recruitment was followed.
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