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ABSTRACT

Significant differences in the cardiovascular mortality rate exist between

Canadians of South Asian, Chinese and European origin. This thesis represents a six year

effort to detennine the prevalence of cardiovascular disease, the burden of

atherosclerosis, and the prevalence of their major determinants among three ethnic groups

in Canada. In addition to the study of the relationship of the "classical" cardiovascular

risk factors to disease outcomes, the contribution to disease outcomes of selected

"emerging" risk factors (e.g. markers of thrombosis, socio-economic, dietary, and

psychosocial stress factors) was studied.

The major findings reported in this thesis include the confirmation that South

Asians in Canada have the greatest prevalence, Europeans have an intermediate

prevalence, and the Chinese have the lowest prevalence of cardiovascular disease.

However, Europeans have significantly more atherosclerosis compared to the South

Asians and Chinese. Yet, for any given amount of atherosclerosis, South Asians suffer

more cardiovascular events. This may reflect an increased propensity of South Asians to

develop arterial thrombosis.
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Major differences in the daily calorie consumption, and in the sources of calories exist

between the ethnic groups. Diet was measured using food frequency questionnaires

developed for each ethnic group, which were found to reliably classify individuals into

high or low consumers for a given macronutrient. This classification facilitates the study

of diet-disease relationships.

Psychosocial stress was measured in a valid and reliable way using a single

questionnaire created for use by all participants. Discrimination in the workplace is a

challenge to measure, and while it was reported more often among South Asians and

Chinese, its reproducibility was relatively low. Markers of social stability (e.g. income

and employment) were associated with psychosocial stress factors, neurohormones,

atherosclerosis and cardiovascular disease. This demonstrates the powerful influence that

"social factors" have on the health of free-living Canadians.
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CHAPTER 1

GENERAL INTRODUCTION:

Imrodllctioll alld goals ofthis thesis:

The rates of cardiovascular disease (CVD) vary substantially throughout the world.

Differences in CVD occur between developed and developing countries, urban and mral

communities, the wealthy and the poor, men and women, and among people of different

ancestral origin. Given the multiple factors which influence the distribution of CVD,

consideration of both hereditary and environmental factors and their unique interactions,

is important to further our understanding of CVD causation.

Up to 20% of Canadians are immigrants {Census 1996} and the two fastest growing

groups of immigrants in Canada are people ofIndian origin (South Asians) and people of

Chinese origin {Census 1996}. A recent analysis of the Canadian National Mortality

Database demonstrated that among Canada's major ethnic groups, South Asians have the

highest CVD mortality, Europeans have intermediate CVD mortality rates, and the

Chinese have the lowest CVD mortality rates {Sheth 1999}. This observation is

consistent with the observations of other investigators around the world {McKeigue

1995, Bhopal 1999}, and suggests that South Asians may possess risk factors that makes

them susceptible to CVD, while people of Chinese origin may possess factors which

protect them from CVD. This thesis IS a summary of SIX years
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of research directed at understanding the reasons for the differences in the burden of

CVD between South Asians, Chinese, and Europeans living in Canada {Anand and

Yusuf 1998}.

Preliminary Investigations:

In 1995, Anand and Yusuf reviewed the existing body of evidence which demonstrated

that South Asians suffer a relative excess of CVD compared to the ancestral groups.

These data were largely cross-sectional, yet some common observations emerged. First,

the prevalence of type 2 diabetes and premature CVD is high among South Asian

migrants to the United Kingdom, Fiji, Singapore, and South Africa {Enas 1996, Jha

1993}. Second, a change from a rural to an urban lifestyle is associated with weight gain

{Reddy 1997, Bhatnagar 1995, Hughes 1990}. Third, Chinese people have lower age

standardized mortality rate (ASMR) for coronary heart disease (CHD) and stroke

compared to people in Western countries, and these rates increase when they migrate.

Fourth, Europeans do not have the same increase in diabetes prevalence as do South

Asians and possibly Chinese, despite having a similar or greater body weight.

Given the substantial numbers of South Asians and Chinese living in Canada, and the

results of the Canadian National Mortality Database analysis, Anand and Yusuf

developed a series of studies to address some of the outstanding questions regarding the

increased susceptibility of South Asians to develop type 2 diabetes and CVD, and the

lower susceptibility for CVD of Chinese migrants, compared to people of European
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origin living in Canada. Their efforts began with the design and conduct of a small pilot

study to generate preliminary data, test sampling methods, and pilot questionnaires as a

feasibility test in preparation for a larger study ofthe determinants of atherosclerosis and

CVD among South Asians, Chinese, and Europeans in Canada. The Study of Heart

Assessment and Risk in Ethic groups (SHARE) pilot study was designed and conducted

in 1995 in Hamilton {Anand and Yusuf 1997}. This preliminary study fanned the basis

of Anand's Master's thesis in Design, Measurement and Evaluation, which was

completed in September 1996 {Anand 1996}. This was a cross-sectional study in which

Canadians of South Asian and European origin were randomly sampled from Hamilton

and invited to undergo a cardiovascular health assessment. An invitation letter was sent

to all randomly selected households. This was followed by a series of telephone calls

inviting the members with the earliest birth date between the ages of 35-75 years to

participate in the study. During the 2 hour clinic visit, basic demographic, lifestyle, and

nutrition data were collected. In addition, all participants provided fasting blood samples,

2 hour post glucose load blood samples, completed a dietary assessment, had a twelve

lead electrocardiograph, and a carotid ultrasound. The main results of the pilot study

have been published and the manuscript is found in Appendix A. Although the pilot

study was designed to test the feasibility of the methods in preparation for a larger study,

some interesting observations were made despite the small numbers of participants

(Table 1).
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Table 1: SHARE Pilot Study results

Variable South Asian Chinese European

Number per group 31 26 20

Mean Age (years) 48 47 49

Years Lived in Canada 18 15 47

Ever Smoked (%) 21 17 62

University Educated (%) 'J7 17 43

Diabetes (%) 7 1 0

Serum Cholesterol (mmol/L) 5.10 4.79 4.99

HDL Cholesterol (mrnol/L) 1.05 1.23 1.24

Lipoprotein (a) mg/dL 5.50 4.73 4.58

Body Mass Index (kg/mo!) 27.2 24.3 26.4

Waist to Hip ratio 0.91 0.86 0.95

Based on the experience of the pilot study, Anand and Yusuf designed a larger study

called the Study ofHealth Assessment and Ris!.~ in Ethnic groups-SHARE.

The maill questiolls oftllis thesis are:

1. What is the prevalence of CVD among Canadians of South Asian, Chinese and

European origin? It is hypothesized that the prevalence of CVD will be highest

among South Asians and lowest among the Chinese. The rationale for this

hypothesis is taken from the observation that South Asians migrants to the United
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Kingdom have an increased prevalence of coronary heart disease (CRD)

compared to people of European origin in the United Kingdom {McKeigue

1991}. Further, the National Mortality Database analysis by Sheth and colleagues

demonstrated that, within Canada, people of South Asian origin have the highest

CVD mortality compared to the Europeans and Chinese {Sheth 1999}.

2. Does the average amount of carotid atherosclerosis as measured by quantitative

B-mode ultrasonography differ between Canadians of South Asians, Chinese, and

European origin? It is hypothesized that South Asians have the greatest degree of

atherosclerosis, Europeans intermediate, and the Chinese the lowest amount of

atherosclerosis. This hypothesis is based on the observation that South Asians

have more CVD, and the main precursor to CVD is atherosclerosis.

3. Does the prevalence of conventional CVD risk factors (i.e. smoking, diabetes,

elevated blood pressure, and elevated cholesterol) differ between the ethnic

groups, and do these differences in the conventional risk factors correlate with the

observed differences in the degree of atherosclerosis and CVD between the three

groups? Prior studies indicate that South Asians have an increased prevalence of

type 2 diabetes, increased triglyceridcs, and low HDL cholesterol compared to

people of European origin.
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4. Can dietary intake be measured in a valid and reliable way in a multiethnic cohort

using self administered food frequency questionnaires? Do these instruments

facilitate the study of diet-CVD associations among South Asians, Chinese, and

European Canadians?

5. Can psychosocial stress be measured in a valid and reliable way among South

Asians, Chinese, and European Canadians?

6. To what extent does the perceived inequality in employment and promotion, and

future opportunities for children differ between Canadians of South Asian,

European, and Chinese origin?

7. To what extent do reports of stress correlate with neurohormones which are

known to he associated with stress? What is the relationship of stress and

socioeconomic status, to neurohormones and disease outcomes such as

atherosclerosis and CVD?

Outlille ofthe cOlltellts:

Chapter 1 highlights the roam questions addressed m this thesis, and provides the

rationale for posing them.



7

Chapter 2 presents a discussion of the construct of etlmicity, outlines how this variable is

used in health research, and discusses its usefulness. This chapter provides the context

for the manuscript entitled "Using ethnicity as a classification variable in health

research: Perpetuating the myth of biological determinism, serving socio-political

agendas, or making valuable contributions to medical sciences" which was published in

1999 and is found in Appendix B.

Chapter 3 provides a literature review of ethnicity-based research as applied to CVD in

the world and in Canada. This reviews the key highlights of work found in three

appended publications, a book chapter "Ethnicity and Vascular Disease" published in

Evidence-Based Cardiology in 1998, a review article entitled "Cardiovascular Diseases

in Ethnic Groups in Canada" published in the Canadian Journal of Cardiology

supplement in 1999, and "Global Burden of Cardiovascular Disease" a two part series

published in Circulation 2001 (Appendix C).

Chapter 4 outlines the Objectives and the Design of SHARE, and reviews the challenges

faced in the design of the study. This sets the context for the paper entitled "The Study of

Health Assessment and Risk in Ethnic groups (SHARE): Rationale and Design ".

Published in the Canadian Journal ofCardiology in 1998 (Appendix D).


























































































































































































































































































































































































































































































































