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a 3.5 to 4 fold higher risk of CAD mortality compared to 
non-diabetic women in the Framingham study. Follow up 
data for upto 24 years confi rmed the higher mortality rates 
among diabetic subjects and also a cumulative effect of age 
and diabetes.15 Co-existence of multiple risk factors among 
diabetic subjects has been shown to dramatically increase 
the mortality rates compared to non-diabetic subjects. The 
Organization to Assess Strategies for Ischemic Syndromes 
(OASIS) study showed that diabetic subjects without prior 
CAD had a similar risk for developing CAD as non-diabetic 
subjects with prior CAD.4 This was confi rmed again by the 
studies by Haffner et al5,16 who proposed that the clock for 
CAD starts ticking from the stage of IGT itself. 

PVD and diabetes: The prevalence of PVD has been shown 
to be higher among diabetic subjects compared to age and 
sex matched non-diabetic subjects.17,18 Earlier studies from 
USA, UK, Greece, and the Netherlands have clearly shown 
that diabetic subjects have a higher risk for PVD compared to 
non-diabetic subjects.19-21 Studies on Asian Indians have also 
demonstrated a similar higher prevalence of PVD among 
diabetic subjects.22 However, the overall prevalence of PVD 
in Indians was lower than that reported in western studies.22

Other risk factors for PVD in type 2 diabetic subjects are 
high triglycerides, low HDL cholesterol, hypertension and 
smoking.23

Epidemiology of diabetes and cardiovascular disease in 
Indians

Earlier studies in Western countries have confirmed 
that the prevalence of diabetes among migrant Indians is 
signifi cantly higher than in the indigenous populations.24,25

In the 1970’s diabetes among urban Indians was shown to 
be 2.1%, 26 this rose to 8.0% in 198227 and is currently 12% 
according to the recent National Urban Diabetes Study.28

Recent studies from different regions of the country have 
shown a rising prevalence of diabetes.29,30 Projections by 
WHO,31 have highlighted that India already leads the world 
in the prevalence of diabetes and would continue to hold 
the top position in the forthcoming years and numbers are 
expected to increase to 80.9 million by the year 2030.32 

The Chennai Urban Population Study (CUPS)

To determine the prevalence of diabetes and macrovascular 
disease in South Indians, we undertook a population-based 
study in urban South Indians called the Chennai Urban 
Population Study (CUPS).33 Briefl y, CUPS is a population 
based study involving two residential areas representing 
the lower and middle income group in Chennai (formerly 
Madras) in South India. All individuals aged greater than 
20 years living in these two colonies were requested to 
participate in the study. Of the total of 1399 eligible subjects 
(age ≥ 20 years), 1262 (90.2%) participated in the study. The 
study subjects underwent a glucose tolerance test (GTT) 
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Atherosclerosis

Atherosclerosis, a complicated multifactorial pathological 
process, affects the large and medium sized arteries 

resulting in macrovascular disease. Though the end-points of 
atherosclerosis are well defi ned, there is no clear explanation 
for the pathophysiology of atherosclerosis. However, the 
atherosclerotic process could be sequenced as functional 
changes and structural changes of the artery. The fi rst to occur 
would be functional changes in the arteries leading to the 
loss of elasticity. Structural changes like fatty degeneration 
and foam cell formation occur later leading to intimal medial 
thickening, plaque formation, finally to clogging of the 
artery interfering with blood fl ow. The plaque eventually 
ruptures with consequent intraluminal thrombosis, which 
results in the end-points like coronary artery disease [CAD], 
cerebrovascular disease [CVD] and peripheral vascular 
disease [PVD]. 1 CAD and CVD are indeed the fi rst and 
second causes of mortality worldwide.2

Macrovascular disease and diabetes

Macrovascular disease is one of the major causes of 
mortality and morbidity in diabetes, and several studies 
indicate that diabetic patients have 2-5 times higher death 
rates due to atherosclerotic disease than non-diabetic 
individuals.3-5 The prevalence of all manifestations of 
coronary artery disease like myocardial infarction, angina 
and sudden death are higher in patients with type 2 diabetes 
mellitus.6-7 In fact studies have reported CAD, to be present 
even at the time of diagnosis of diabetes and indeed even 
in prediabetic stages like impaired glucose tolerance [IGT].8 
It has been suggested that there is an eight years decrease 
in life expectancy due to diabetes.9 The protective effect 
observed among pre-menopausal women disappears after 
diabetes sets in10 and in fact diabetic women often have a 
higher risk for CAD than diabetic men.11 

CVD and diabetes: Prospective studies have shown diabetes 
to be a major risk factor for cerebrovascular disease. Mortality 
due to stroke is twice as high among subjects with diabetes. 
A follow up study on 1,160 subjects in Minnesota, (mean 
follow up years: 3.4 years) concluded that diabetes is one of 
the predictors of future cardiovascular event.12 Furthermore, 
the risk for reinfarction is shown to be higher in diabetic 
subjects compared to non-diabetic subjects.13 A recent 
study on subjects who underwent vascular surgery reported 
diabetes to be a major risk for adverse outcomes like stroke 
and hospital death.14 

CAD and diabetes: In the 1980’s Kannel et al3 was the 
fi rst to demonstrate that diabetic men and women have 






