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ABSTRACT

Background: Previous work examining differences in hypertension across ethnic

groups employ race as the principal variable. While differences in hypertension have

been identified across racial groups, there is great variation between ethnic groups

amongst racial groupings that could mask differences in hypertension and

cardiovascular disease (CVD) risk. In light of Canada's ethnic diversity, research aimed

at identifying specific groups that are at a health disadvantage is essential for

understanding the health of the overall population. In addition, this research would be

beneficial for creating programs and policies aimed at reducing or eliminating these

disparities. Since CVD is the leading cause of mortality in Canada and hypertension is

one of the most significant and modifiable risk factors for CVD, it is important to move

past crude classifications based on race and examine ethnic group differences. The

purpose of this study is to examine the relationship between ethnicity and hypertension

in Canada, while employing more narrow classifications for ethnicity than previous

studies. In addition, because ethnicity has been shown to be representative of an

individual's social experience, this study also aims to investigate whether this

relationship can be explained by one or all of the following variable: socioeconomic

status, physical activity, body mass index, smoking status, daily alcohol consumption or

acculturation.

Methods. This study used the 2004 Canadian Community Health Survey, cycle

2.1 to compare 29 different ethnic groups in Canada on whether they had high blood

pressure that had been diagnosed by a health professional. Associations were examined

using logistic regression. Subsequent logistic regression analyses included
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socioeconomic status, physical activity, body mass index, smoking status, daily alcohol

consumption and acculturation to test for the effect of each of these variables on the

relationship between ethnicity and hypertension.

Results. Ukrainians, Chinese, Portuguese, South Asians, Aboriginals, Blacks,

Filipinos and South East Asians were found to have significantly higher odds of having

high blood pressure than Canadians (OR's = 1.50, 1.56, 2.72, 1.38, 1.36, 1.66, 2.21 &

2.24 respectively, p<.001). In addition, the only significant mediating effects were

between SES and Aboriginals as well as obesity and Aboriginals. None of the other

independent variables accounted for >10% of the risk experienced by the ethnic groups

that were significantly associated with hypertension.

Interpretation: The odds of having high blood pressure in Canada varies

considerably across ethnic groups within racial groups indicating previous research is

not specific enough to inform policy and program development. Because this study was

not able to explain this relationship using the sociodemographic and lifestyle factors

mentioned above, future research should be done to determine what places certain

ethnic groups at a greater risk in order to tailor interventions aimed at reducing high

blood pressure that are suited to the specific needs of each cultural group.
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EXPLORING THE RELATIONSHIP BETWEEN ETHNICITY AND

HYPERTENSION IN CANADA

CHAPTER 1 - INTRODUCTION

Canada is a multicultural country in which people are encouraged and given the

freedom to maintain their own set of religious beliefs, cultural customs and ethnic

identity and are not expected to conform to a set of "Canadian" practices (Esses &

Gardner, 1996). Due to these multicultural values and the fact that almost one fifth of the

Canadian population was bom in another country; Canada is a diverse country made of

many different ethnic and cultural groups. In addition, this composition is continually

changing due to new waves of immigration. Presently, close to half of the population

reports British, French or Canadian backgrounds (Statistics Canada, 2003). People

reporting other European backgrounds constitute almost 20% of the population and

people of non-European background, such as Chinese and East Asian accounts for 13%

of the population. Even further, the percentage of people with Asian backgrounds is

expected to increase due to growing numbers of immigrants from these countries coming

to Canada. Finally, by 2017, one fifth of the Canadian population is projected to be of a

visible minority. Due to the mosaic of ethnic identities within Canada, an understanding

of their health profiles will contribute to the knowledge of the overall health of

Canadians.

The current study seeks to understand the hypertension risk of various ethnic

groups in Canada in comparison to those classified as Canadian. This study is separated

into 6 sections, including: 1) an introduction to the study; 2) a review of literature and

theoretical model 3) a description of the survey used in this thesis 4) the methodology
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and analytic strategy; 5) the results of the analysis; and 6) a discussion of the findings and

recommendations for future research.

Following this introductory section, an exploration into the relationship between

ethnicity and health is presented in the second chapter. Evidence of disparities in health

among ethnic groups is provided along with an explanation of the importance of studying

ethnic differences within a Canadian context. The concept of hypertension as a tool for

examining ethnic health disparities in Canada is then provided, including an explanation

of its relationship to cardiovascular disease and its associated risk factors. A review of the

literature supporting the inclusion of specific hypertension risk factors in this study is

also presented. Finally, a theoretical framework for examining the relationship between

ethnicity and hypertension is presented along with the hypotheses that guided this study.

In the third chapter, a description of the Canadian Community Health Survey is

provided. This includes an explanation of the type of information collected, the sampling

design, and the survey administration. Next, a description of the inclusion and exclusion

criteria for the current study is provided. Finally, details of the independent and

dependent variables and any recoding procedures that were performed are discussed.

The fourth chapter of this thesis provides a description of the analytic strategy

used for this thesis. A description of the protocol used for accessing the data is provided

along with a description of the statistical procedures performed.

The fifth chapter of this thesis is dedicated to the presentation of the results. It

includes sample characteristics and bivariate analyses between ethnic groups and each of

the independent variables. The results of bivariate analyses between hypertension and the

independent variables are also displayed. Finally, the chapter concludes with the





multivariate analyses aimed at depicting the relationship between ethnicity and

hypertension in Canada

The sixth chapter is dedicated to the discussion of the results from the bivariate

and multivariate analyses. Differences between ethnic groups on the prevalence and odds

of having high blood pressure are highlighted. The influence of the independent

variables on this relationship is also discussed. Findings are related to current research on

the topic. Next, limitations of the study are presented followed by the implications of the

current study's findings. Finally, the chapter ends with suggestions for future research

and concluding remarks.





CHAPTER 2 - BACKGROUND AND THEORETICAL FRAMEWORK

Introduction

The current chapter provides the rationale for this study. In this chapter, evidence

revealing that ethnic groups differ on disease risk is provided. Reasons why this is

important to Canada are then presented. Next, a review of the literature examining ethnic

disparities in cardiovascular disease is provided along with a discussion of the current

cardiovascular disease burden in Canada. Reasons for using hypertension as a marker for

identifying populations at cardiovascular risk are then discussed. This is followed by a

description of the theories about why ethnic disparities exist and a rationale for

examining environmental factors. Finally, a review of the literature that provides

suggestions as to possible mediating factors between ethnicity and hypertension is

presented. The chapter ends with a description of the hypotheses and theoretical

framework that guided the methodology for this thesis.

Health Disparities

The reduction of disparities, defined in health research as differences between

groups of interest on specific health factors, has become a major public initiative in

Canada and around the world (Sue & Dindas, 2006). Several vulnerable populations that

are more likely than others to become ill and/or not receive proper care have been

identified in Canada, such as aboriginals, immigrants, the poor, the elderly and the

disabled, to name a few (Beiser & Stewart, 2005). This is an undesirable situation, as one

of the tenets of the constitution of Canada is equality for all. For this reason, projects

aimed at the identification and reduction of health disparities have been launched, such as

the one started by the Canadian Institute of Health Research (CIHR) entitled the





Reducing Health Disparities Research Initiative. The focus of this CIHR project has been

to mobilize research aimed at identifying disparities and the factors that contribute to

them (Beiser & Stewart, 2005). In addition, it has also been the goal of the CIHR to

transfer this knowledge into information that can be used by health professionals in the

development of health programs, policies and/or practices.

Despite Canada's commitment to identifying and reducing health disparities, the

study of ethnic groups has been largely ignored. Ethnicity is defined as "the social group

an individual belongs to, and either identifies with or is identified with by others, as a

result of a mix of cultural and other factors including language, diet, religion, ancestry

and physical features" (Bhopal, 2003). It is a fluid social construct that changes over time

(Ford & Kelly, 2005). Many studies investigating ethnicity and health have identified

variation between ethnic groups on various disease risk factors and health outcomes.

Most of this research, however, has been performed in other countries, such as the United

States or the UK. While the results of these studies do lend support to the idea that ethnic

groups differ in disease risk, they are not generalizable to the Canadian population.

Canada's ethnic composition is much different and much more diverse than that of other

countries. Surprisingly, however, even though Canada's population is composed of

several different ethnic groups, very little research in Canada has investigated the

relationship between ethnicity and health. In light of Canada's ethnic diversity, research

aimed at identifying groups that are at a health disadvantage is essential for

understanding the health of the overall population. In addition, this research would be

beneficial for creating programs and policies aimed at reducing or eliminating these

disparities.





Cardiovascular Disease

One disease in which ethnic differences have been identified is cardiovascular

disease (CVD). CVD is a broad term given to the class of diseases that affects the heart

and blood vessels. These diseases manifest in many forms, such as myocardial

infarction, stroke, atherosclerosis and peripheral vascular disease (Leeder et al., 2001).

Many studies performed in the United States and other countries outside of Canada have

found that ethnic groups differ on CVD mortality, prevalence and risk factors (Baskar et

al., 2006; Sundaram et al., 2005; Singh et al., 2005; Winkleby et al., 1998). Canada has a

much different ethnic make-up than these countries with a higher proportion of its

population being foreign bom and of visible minority (Belanger & Malenfant, 2005) and

therefore the aforementioned studies, while they can provide clues as to where disparities

exist, they cannot translate directly to identify difference among the many ethnic groups

that exist within Canada.

While there is evidence that ethnic groups within Canada experience health

disparities, few studies have attempted to uncover which ethnic groups in Canada are at

the greatest cardiovascular risk and what places them at this risk (Wu &. Schimmete,

2005). One exception, the Study of Health Assessment and Risk in Ethnic Groups

(SHARE) found that South Asians had a higher prevalence ofCVD than Europeans and

Chinese (Anand et al., 2003). This study, while limited in its generalizability to the

Canadian population as they only looked at individuals within the cities of Hamilton,

Toronto and Edmonton and only examined three ethnic groups, does provide evidence of

differences across groups. Moreover, the results of this study are supported by Canadian

mortality statistics, which reveal that South Asians have a higher CVD mortality rate than





Europeans and Chinese (Sheth et al., 1999). This is important to Canada since CVD is

responsible for 32% of all male deaths and 34% of all female deaths, making it the

number one killer for both men and women (Raphael, 2003). It is also the main reason

for hospitalization for both men and women and costs the health care system of Canada

approximately $20 billion dollars annually (Raphael, 2003). Looking at these statistics, it

is easy to recognize that strategies aimed at reducing the incidence and burden ofCVD in

Canada should be of utmost importance. Identifying populations at increased

cardiovascular risk and the factors that explain this increased risk would be vital for

creating effective interventions aimed at reducing these disparities and in turn, the burden

ofCVD within Canada.

Hypertension

Hypertension, which is defined as a systolic blood pressure of 140 mm Hg or

greater and/or a diastolic blood pressure of 90 mm HG or greater, is one of the most

significant modifiable risk factors associated with CVD (McAlister & Padwel, 2001). It

magnifies the risk for CVD by two to three times (Berenson et al., 1998). This is

concerning since it has been found that 20% of Canadian adults between the ages of 1
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and 74 have high blood pressure (Joffres et al., 2001). Due to the high risk of developing

CVD associated with hypertension, it is a valuable marker for identifying individuals, or

specific population groups, at increased cardiovascular risk. In addition, it is a usefiil area

for intervention because if it is detected and properly treated, it can reduce an individual's

risk for cardiovascular disease (Statistics Canada, 1999) and reduce the numbers of

deaths from CVD (Joffres et al., 2001). Not surprising, just as studies have revealed

differences between ethnic groups on cardiovascular risk, disparities on hypertension





have also been identified. For example, numerous studies have reported Blacks to have a

significantly higher frequency of individuals with hypertension than Whites (Thomas et

al., 2005; Winkleby et al., 1998; Cappucio, 1997). Studies examining differences

between more groups than Blacks and Whites have also found disparities. For example,

Baskar et al. (2006) found Afro-Caribbeans in the UK to be at a significantly higher risk

for hypertension than Caucasians; and Indo-Asians had a significantly lower risk than

Caucasians. In addition, a study in the United States conducted by Sundaram and

colleagues (2001) found Whites, Hispanic, Hawaiian/Pacific Islanders, African

Americans, Asians, and American Indian / Alaskan Natives to differ on prevalence of

hypertension; where, Afiican Americans had the highest prevalence (36.3%) and Asians

had the lowest prevalence (18%). A study performed in Canada also found differences

between ethnic groups on blood pressure. Anand et al. (2000) found South Asians to

have a significantly higher mean diastolic blood pressure than Europeans and Chinese.

While the above studies do provide evidence that ethnic groups differ in

hypertension risk, these studies are not specific enough to provide information on

differences between the numerous ethnic groups that reside in Canada. For one, most

studies are performed in countries other than Canada, and as such, are not generalizable

to the Canadian population. In addition, much of the research investigating health

variation among ethnic groups, use racial classification as a proxy for ethnicity. Ethnicity

is different than race. Racial classification is based on physical characteristics, such as

skin colour, facial features and the shape and size of the head and body (Freeman, 1998).

Ethnic groups may contain many different racial groups. For example, in Canada,

individuals who identify themselves as Ukrainian may be White, Black or Asian. The
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boundaries of ethnicity are not precise and as such, these two taxonomies should not be

used synonymously, but they often are in health research (Ford «fe Kelly, 2005). While it

has been shown that race and ethnicity are not synonymous, both have still been

identified as social constructs that significantly impact daily life experiences (Ford &

Kelly, 2005). Therefore, while studies of racial differences are not that telling of which

ethnic groups may experience health disparities, they can provide suggestions as to where

these differences may occur. Finally, many studies often used broader ethnic categories,

which often involve an aggregation of different groups into one. For example, the

European classification includes Italians, Ukrainians, Polish, Norwegian, and others.

These groups may be very different in culture, language and environment and, as such,

grouping them together could mask differences that may exist between these groups.

Further research needs to be performed that examines the distribution and risk for

hypertension among more finely defined ethnic groups in Canada. Therefore the purpose

of this thesis is to investigate whether differences in hypertension exist among more

narrowly defined ethnic groups in Canada.

Reasonsfor Disparities

In addition, to identifying ethnic groups at higher risk for hypertension, the factors

that explain this risk also need to be explained. In the following section, a review of

literature describing the role of genetics in explaining ethnic disparities on health

outcomes is presented. Next, a rationale for examining the influence of environmental

factors on the relationship between ethnicity and hypertension is provided.

It is understood that practically every medical condition, excluding those resulting

from trauma, has a genetic component (Jameson & Kopp, p.359). This is often the result





of single nucleotide polymorphisms (SNP's) in which a sequence ofDNA differs by one

base pair either between two individuals or between a homologous set of chromosomes

existing in one individual's cell. Most of these SNP's exist outside of the coding

sequence of DNA, however when they exist within the coding sequence of DNA, the

creation of proteins may be altered. These proteins are responsible for actions performed

both inside and outside of the cell which result in the unique characteristics in individuals

such as eye colour and height and; most importantly, susceptibility to disease. In regards

to hypertension, several genes that are involved in blood pressure control have been

identified (Garcia, Newhouse, Caulfield & Munroe, 2003). Polymorphisms in these genes

have been associated with the development of disorders associated with hypertension,

increased prevalence of hypertension, increased salt sensitivity and decreased sodium

excretion, to name a few (Garcia et al., 2003). Therefore, if ethnic groups were to differ

on the prevalence for these polymorphisms, it may explain differences between these

groups in hypertension as well.

To date, much of the research examining the role of genetics in explaining health

disparities has not been able to explain a large amount of the variation between groups on

varying health outcomes. In fact, it has been found that there is more genetic variation

between individuals within a group than between separate groups based on race or

ethnicity (Lewontin, 1978). Between 93 and 95% of genetic variation is due to

variability among individuals within groups and only 3 to 5% can be explained by

differences between major groups (Rosenberg et al., 2002).

Even still, differences between ethnic groups in the prevalence of gene

polymorphisms associated with cardiovascular disease and/or hypertension have been
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identified. Studies examining the influence of these polymorphisms on cardiovascular

risk have often found that these SNP's did not explain differences between ethnic groups

on their own. Instead, it was found that their effects were influenced by some

environmental factor. For example, Danoviz (2006) studied the 825T allele on the GNB3

gene, which had been associated with an increased risk for hypertension. It was found

that frequencies of this allele differed significantly between ethnic groups. Further

analysis, however, revealed that this mutation was not significantly related to blood

pressure. The presence of both the allele and obesity, however, was associated with a

significantly higher risk for hypertension than the presence of obesity alone. This

relationship existed across ethnic groups. These results reveal the importance of

environment on the influence of genetic mutations for disease susceptibility.

A study performed by Anand (2005) also discovered the importance of gene-

environment interaction. Anand (2005) studied the prevalence rate of a missense

mutation of the MTHFR gene among Chinese, South Asians and Europeans. This

mutation results in the inability of the MTHFR enzyme to convert precursor folate to

bioactive folate. Bioactive folate is required for the process of converting homocysteine

to methionine. Consequently, if there is not enough bioactive folate, then homocysteine

levels will rise and increased homocsyteine levels are associated with greater risk for

atherosclerosis and venous thrombosis (Graham et al., 1997). Therefore, Anand (2005)

examined whether ethnic groups differed in their prevalence rate of the mutation and if

this correlated with their homocysteine levels. It was found that even though South

Asians had a significantly lower prevalence of the mutation than Europeans and Chinese,

South Asians had the highest homocysteine concentrations. However, Anand (2005) did

11





find that, for Europeans and South Asians, the presence of low serum folate

concentrations in combination with the missense mutation was associated with higher

homocysteine concentrations than their corresponding high serum folate / missense

mutation group. Again, this study reveals that interactions between genetic components

and environmental factors can help to explain differences between ethnic groups on

cardiovascular risk factors.

While the above studies do provide evidence that studies of gene-environment

interactions are important in the study of ethnic health disparities, to date, these

interactions have not been able to fully explain differences between groups. In addition,

there are still many gaps in the "understanding of the mechanisms by which genetic

variation influences physiological traits, such as blood pressure, and associated complex

conditions such as hypertension" (Cooper, 2003). Finally, genetic studies are often time

consuming and quite expensive. For this reason, it is important to identify other potential

factors that can help explain the relationship between ethnicity and hypertension.

As stated before, ethnicity represents social groups that are defined by cultural

and other factors. Often, these factors are, or are associated with, important health

behaviors, such as diet and physical activity. Therefore, environmental factors may help

explain differences between ethnic groups and as such, would provide a useful area for

intervention, as these are often modifiable risk factors. Literature revealing that

cardiovascular disease is associated with environmental factors is presented below. This

is followed by evidence that ethnic groups differ on many of these factors. In addition, a

discussion of studies, which found that disparities between ethnic groups on health risk

could be greatly explained by environmental factors, is also presented.
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Just as mutations in genes associated with hypertension have been identified,

environmental factors that influence blood pressure have also been acknowledged.

Environment, in a broad sense, refers to the social, cultural and physical environment in

which a person resides. For example, many of the risk factors for hypertension are

modifiable behavioral factors. These factors include: alcohol consumption, participation

in physical activity, weight, and smoking status; whereas, excessive alcohol consumption,

physical inactivity, obesity, and smoking are all associated with an increased risk for

hypertension. Diet also exerts a great influence on hypertension. Factors such as high

saturated fat, high sodium consumption and high cholesterol have all been shown to be

risk factors for hypertension. In addition to these behavioral factors, a relationship

between socioeconomic status and hypertension has also been identified. Groups

categorized by lower income and lower education levels have consistently been shown to

be at a higher risk for high blood pressure than those with higher income or education.

Due to the above evidence, it has been stated that economic and social conditions are the

major factors influencing whether an individual develops CVD and hypertension

(Raphael, 2003).

As mentioned previously, ethnicity is defined as social groups that differ on

cultural and various other factors. Ethnicity is very closely tied to environment. As such,

ethnic groups have been found to differ on environmental factors, including those

associated with hypertension. For example, in a comparison between Caucasians, Black

Caribbeans, and Black Africans in the UK, Dundas, Redfem, Lemi-Stojcevic &. Wolfe

(2001) found differences between all three groups on four behavioural cardiovascular risk

factors: smoking, alcohol consumption, physical inactivity and obesity. For example,
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Whites were most likely to participate in physical activity and had lower BMI's than the

Black groups. However, Whites were also more likely to smoke and drink than both

Black Africans and Blacks Caribbean.

In a study examining differences between Mexican Americans, Blacks and

Whites, Winkleby et al. (1998) found similar results to those above. Whites were found

to have significantly higher physical activity participation levels and lower BMI's than

the other two groups studied. In addition, Blacks were found to be more likely to smoke

than Whites, whereas Mexican Americans were much less likely to smoke.

Many other studies examining ethnic groups on single risk factors for

cardiovascular disease have also found that disparities exist among ethnic groups on the

risk factors mentioned above as well as, on diet and socioeconomic status. (Ostbye et al.,

1995; Cappuccio, 1997; Sundaram et al., 2001; Estruch et al., 2006).

Although several studies have found ethnic groups to differ on numerous

hypertension risk factors, very few studies have attempted to investigate whether these

risk factors explain the differential distribution of hypertension between these ethnic

groups. Results of a few studies, however, do suggest that controlling for environmental

factors, such as those mentioned above, may eliminate or at least, reduce the excess risk

for hypertension experienced by specific ethnic groups. For example, Thomas et al.

(2005) found that after controlling for SES, the Black-to-White hazard ratio for CVD

death was reduced from 1 .35 to 1 .09. This study reveals that SES accounts for a large

portion of the excess cardiovascular risk experienced by Blacks in comparison to Whites.

Controlling for other cardiovascular risk factors may have eliminated the excess risk

completely. Since hypertension and CVD are highly associated with one another, it is
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plausible that similar findings would also be found for hypertension.

Due to the above evidence, it has been suggested that ethnicity is associated with

disease by influencing other environmental risk factors (Link & Phelan, 2003). Therefore,

in a causal model of disease, ethnicity would be a more distal factor acting through more

proximal risk factors (e.g., smoking, obesity) (Link & Phelan, 2003) (Figure 1).

Distal Factor

(e.g.: Ethnicity)

Proximal Risk

Factor

(e.g.: Obesity)

Health Outcome

(e.g.: Hypertension)

Figure 1. Ethnicity as a distal cause of disease.

The combined effect of these proximal factors would account for differing

distributions of hypertension across different ethnic groups. Knowing which ethnic

groups £ire at increased risk and what places them at greater risk would provide necessary

information for creating effective interventions tailored for specific groups to address

specific needs. Therefore, this study will not only be examining the relationship between

more narrowly defined ethnic groups and hypertension; but it will also examine whether

certain environmental factors can explain part or all of this association.

Proximal Variables

There are several proximal cardiovascular risk factors that may influence the

relationship between ethnicity and hypertension. Due to the limitations of using
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secondary data, this study was limited to the variables that were available for analysis.

The specific potential mediators of interest in this analysis include: socioeconomic status,

obesity, physical inactivity, smoking, daily alcohol consumption, and acculturation. Other

variables may also help to explain the relationship between ethnicity and hypertension,

such as diet or social support, but these data were not available. For each of the variables

analyzed within this study, its association with cardiovascular disease and hypertension

will be discussed. As well, a review of literature identifying ethnic disparities that have

been found for each variable will be presented.

Much of the literature that will be discussed uses racial or broad ethnic groups in

their comparisons rather than specific ethnic groups. While studies based on these groups

may not be that telling of where differences lie between more specific ethnic groups;

these grouping are still commonly used to identify persons that occupy similar

environmental and social groupings (Freeman, 1998). As a result, these studies provide

some suggestions as to what factors may contribute to differences in the prevalence of

hypertension between ethnic groups.

Socioeconomic Status and Cardiovascular Disease

One possible mediating factor between ethnicity and hypertension is

socioeconomic status. Lower socioeconomic status has long been associated with higher

risk for a number of illnesses (Sorlie, Backlund, & Keller, 1995; Kunst & Mackenbach,

1994; Lantz et al., 2001). SES is commonly estimated through income, education and/or

occupational status. Groups with higher incomes often have a lower mortality rate than

those in the lower income groups (Rogot, 1992). This has been shown in both the United
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States and Canada. For example, in the United States, the lowest income group has an ail

cause mortality rate 3.9 times higher than that of the highest income group (Marmot,

2002). This health disparity does not seem to exist simply between the highest and the

lowest groups. Instead, it has been shown that there is a gradient progression in risk

whereby a decrease in level of advantage is associated with a decrease in health and an

increase in overall mortality (Williams & Collins, 1995). An examination of the data for

the National Longitudinal Mortality Study revealed this type of relationship for education

and income, where an increase from one level to the next corresponded with lower

overall mortality rates (Sorlie, Backlund & Keller, 1995). A stepwise relationship

between income and mortality was also found to exist within Canada (Wolfson et al.,

1993).

The reason for the difference in health risk between income groups is not fully

understood. However, differences in SES status correspond with differences in

accessibility, utilization and quality of care and these factors have been shown to explain

part of the variation in health (Williams & Collins, 1995). For individual diseases, lower

socioeconomic status is often associated with a higher number or greater severity of

exposure to risk factors associated with the disease. For example, when talking about

cardiovascular disease, lower SES has been linked to several well known cardiovascular

risk factors, such as increased BMI, higher levels of physical inactivity, cigarette

smoking, high non-HDL cholesterol and hypertension (Winkleby el al; Harald et al.,

2005.). A study of the Canadian Heart Health database supports this, identifying many

cardiovascular risk factors to be inversely associated with SES (Choiniere, 2000).

This association between cardiovascular risk factors and SES is likely why it has
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been suggested that the major factors associated with developing CVD are the social and

economic conditions in which people live (Raphael, 2003). Canadian statistics from 1996

support this idea, finding that the CVD death rate for the poorest 20 percent of urban

neighbourhoods was much higher than the death rate among other Canadians (Statistics

Canada, 2002). Studies conducted in the U.S and the U.K. also found that lower income

was associated with a higher incidence ofCVD and a higher CVD death rate (Raphael,

2003). A study performed by Alter et al. (2006) looked at the mortality rates of heart

patients from several large hospitals in Ontario who had been treated for a myocardial

infarction. It was found that the lower income patients had a higher mortality death rate

than patients in the higher income groups. Overall, lower socioeconomic status is

associated with increased cardiovascular risk, including a greater likelihood of

developing hypertension.

Socioeconomic Status and Ethnicity

Many people believe that ethnicity is very closely tied to socioeconomic status,

whereby certain ethnic or racial groups have a greater proportion of individuals within

the lower socioeconomic status and, as a result, do not have equal opportunity to live a

healthy life. In fact, many studies have found that the major reason for health disparities

among racial groups is due to differences in socioeconomic status. Minority groups

based on race generally have a greater proportion of individuals in the lower SES classes

than non-minority groups. For example, in the U.S., only 1 1% of the white population is

below the poverty line in comparison to 33% of African Americans and 29% of the

Hispanic population (Williams & Collins, 1995). As mentioned previously, these
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differences in SES place African Americans and Hispanics at a health disadvantage. In

addition, it has been found that controlling for SES largely explains away disparities in

health between racial groups, but it does not eliminate them altogether (William &

Collins, 1995; Sorlie, Backlund & Keller, 1995).

Differences in education among more specific ethnic groups in Canada have also

been found. Since education is used to estimate socioeconomic status, differences in level

of education between ethnic groups suggest differences in socioeconomic status.

Geschwender (1995) found that men of Polish, Ukrainian, Italian, Jewish and Chinese

backgrounds had higher education than British men. Analyses of Canadian census data

conflicts with the previously mentioned study, however; in that, Italians and Ukrainians

displayed average years of schooling that were below the overall mean for Canada

(Shmuel, 1992). This analysis did agree, however, with Geschwender's (1995) findings

that those of Jewish descent are higher in educational achievement than British men.

Further research is still needed in this area to identify which ethnic groups in Canada

experience SES disadvantage as past studies have mostly been concentrated on U.S.

Black-White differentials and studies performed in Canada have produced conflicting

results.

The studies in Canada examining socioeconomic differences among ethnic

groups are limited, but do suggest that socioeconomic disparities exist between ethnic

groups. As stated previously, it has been shown in Canada that lower SES is associated

with poorer health and an increased CVD mortality. In addition, it is also associated with

several CVD risk factors that are discussed below, and the link between these risk factors

and hypertension is clearly drawn. For these reasons. Link & Phelan (1995) have also
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identified SES, in addition to ethnicity, as a distal cause of disease; influencing health

outcomes through more proximal risk factors. As a result, SES may indirectly influence

the risk for hypertension through these more proximal lifestyle factors (Figure 2, path 2

and 3). Therefore, since studies have revealed that ethnic groups in Canada differ in

socioeconomic status, it would seem plausible to investigate whether SES affects the

relationship between ethnicity and hypertension through other proximal risk factors

(Figure 2, path 1, 2 and 3). Finally, it is possible that SES explains the relationship

between ethnicity and hypertension through other unknown risk factors not identified

within this study (Figure 2, path 1 , 4 and 5).

Ethnicity

Proximal Risk

Factors

Unknown
Factors

High Blood

Pressure

Figure 2. Path diagram of the efTect of socioeconomic status on the relationship between

ethnicity and blood pressure.
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Physical Activity and Cardiovascular Disease

Physical inactivity is another possible mediating factor between ethnicity and

hypertension. Physical activity is an important modifiable risk factor of cardiovascular

disease and several other chronic illnesses. Many studies to date have revealed an

association between increased levels of physical activity and a reduction in

cardiovascular risk (Fransson, Alfredsson, Knutsson & Westerholm, 2003; Warburton,

Nicol & Bredin, 2006). The opposite has also been shown to be true, with decreased

levels of physical activity, or a sedentary lifestyle, being associated with a greater risk for

cardiovascular disease. For example, in one study, physically inactive women were

found to experience cardiovascular related mortality twice that of women who were

physically active (Warburton, Nicol & Bredin, 2006). Overall, this inverse relationship

between levels of physical activity and CVD seems to exhibit dose-response

characteristics.

Physical activity exerts its influence on CVD risk independently as well as

indirectly by influencing other cardiovascular risk factors, such as obesity, blood lipid

profile and blood pressure (Young et al., 2005). As physical activity increases, several

beneficial effects are observed, such as improvements in body composition, an enhanced

lipid lipoprotein profile, improved psychological well-being and a reduction in blood

pressure, just to name a few (Warburton, Nicol &Bredin, 2006). In addition to the

aforementioned beneficial effects, physical activity can also help to reverse the disease

process ofCVD after it has already manifested within an individual. In fact, cardiac

rehabilitation, involving even low-intensity exercise, has been shown to reduce the

incidence of premature death from cardiovascular disease (Erikssen, Liestol & Bjomholt,
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1998). Finally, as mentioned previously, high and low levels of activity are associated

with lower and higher blood pressures, respectively.

Physical Activity and Ethnicity

Many studies have found that racial groups differ on their prevalence rates of

physical inactivity (Dawson, Sundquist & Johansson, 2005; MMWR, 2005; Andersen et

al., 1998; Young et al., 2005). The majority of these studies have found that racial

minority groups generally are less active than those of non-minority racial status. For

example, an analysis of the Behavioral Risk Factor Surveillance System (BRFSS)

revealed that there were differences in the prevalence of inactivity experienced by

different racial groups (MMWR, 2005). In a comparison of non-Hispanic Whites, non-

Hispanic Blacks, Hispanics, Asian/Pacific Islanders, American Indians/Alaskan natives

and an other category, it was found that Hispanic men and women had the highest

prevalence of inactivity (32.5% and 39.6% respectively) of all the groups. These

numbers are substantially higher than the prevalence rates of non-Hispanic white men

(18.4%) and non-Hispanic White women (21.6%), who were found to have the lowest

prevalence rates of inactivity of all the ethnic groups examined.

In addition to activity level, studies have also found that racial groups differ on

the types of activities in which they participate (Young et al., 2005). For example.

Young et al. (2005) found that non-African American women and men participated in

more walking, yard work and gardening than African American women and men.

African Americans reported more dancing than non-African Americans. Differences in

the types of activities may partly explain why racial groups have varying levels of

physical activity participation,
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Although, the above studies were based on analyses between racial groups rather

than ethnic groups, they provide evidence that social groups differ on levels and types of

activity. Groups with lower levels of physical activity may be at a greater risk for

hypertension, as previously discussed. Therefore, it would seem plausible to investigate

whether physical activity mediates the relationship between ethnicity and cardiovascular

disease.

Cigarette Smoking and Cardiovascular Disease

Cigarette smoking is another possible mediating factor between ethnicity and

hypertension. It is the number one cause of preventable death in Canada and the leading

cause of preventable disability and illness (Whelan, Cooke & Sketris, 2005). Smoking

accounts for approximately 20% of all mortality in Canada. One way in which smoking

contributes to total Canadian mortality is through its association with cardiovascular

disease. It is one of the leading modifiable risk factors for cardiovascular disease and in

the Western populations it is responsible for approximately one third of all cardiovascular

deaths (Rehill, Beck, Rowland & Yeo, 2006; Chen & Boreham, 2002). This is made

evident through studies that reveal that the risk for coronary heart disease death, stroke

and myocardial infarction is increased significantly for cigarette smokers in comparison

to non-smokers. For example, the risk of coronary heart disease for smokers is almost

double that of non-smokers. In addition, a study conducted across 52 countries

examining risk factors associated with myocardial infarction found cigarette smoking to

be the greatest risk factor (Yusuf et al., 2004). There seems to be a graded relationship

between the number of cigarettes smoked and cardiovascular disease as well. A study
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examining the relative risks of smokers categorized according to the number of cigarettes

smoked daily found that the relative risks for coronary heart disease progressively

increased as the number of cigarettes smoked increased (Chen & Boreham, 2002).

The increased risk for CVD experienced by smokers does not remain high upon

smoking cessation. There is clear evidence that there are immediate health benefits for

an individual from the time of quitting. In addition, CVD risk continues to decline as

time progresses. In fact, it seems that after ten years, the increased risk for CVD

disappears almost completely disappears bringing an individual's risk down to that of an

individual who has never smoked (Chen & Boreham, 2002). As a result, it is important to

take into consideration, the number of years since quitting when using the label of

previous smoker as a risk factor for disease.

Cigarette Smoking and Hypertension

Smoking influences cardiovascular disease through many different physiological

pathways. Mostly, cigarette smoking results in deleterious changes to the vascular

system. It causes an increase in Nitric Oxide (NO) production, vasoconstriction, platelet

aggregation and circulating fibrinogen levels (Rehill, Beck, Yeo & Yeo, 2006; Chen &

Boreham, 2002). All of the above are associated with an increased risk for arterial

stifihess, atherosclerosis and thrombosis (Rehill, Beck, Yeo & Yeo, 2006). Hypertension

is a strong indicator of arterial stiffness and therefore, the risk for hypertension is also

greatly increased with smoking.
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Cigarette Smoking and Ethnicity

There has been a substantial amount of research in the recent years investigating

tobacco use among different racial populations (Morell et al., 2005; Haiman et al., 2006;

Daza et al., 2006). These studies have revealed that racial groups have differing rates of

tobacco consumption. It has been found that ethnic groups differ both on prevalence of

smoking and the number of cigarettes smoked in a day. For example, in a report by the

Center for Disease Control and Prevention, it was shown that smoking prevalence varied

greatly between White non-Hispanics, Black non-Hispanics, Hispanics, American Indian/

Alaskan Natives and Asians (24.1%, 23.9%, 18.9%, 37.3%, and 17.8%, respectively)

(CDC, 2005). This trend existed for both males and females, however, these statistics

were not adjusted for age. Haiman et al. (2006), after adjusting for age, also found

varying rates of current smoking status between African Americans, Native Hawaiian,

Latinos, Japanese Americans and Whites, where African Americans had the highest

prevalence and Japanese Americans had the lowest. Bock et al. (2005) found that non-

Latinos smoked significantly more cigarettes than Latinos and had higher nicotine

dependence scores. Daza et al. (2006) found similar findings, in that, both Hispanics and

African Americans reported smoking fewer cigarettes in a day than Whites. Furthermore,

this study also found African Americans were more confident in their ability to quit

smoking than Whites, but they consumed more alcohol while quitting (Daza et al., 2006).

Studies looking at narrower racial classifications that more closely represent

ethnic status have also found differences between groups. One specific study conducted

in Canada provides strong evidence of differences between 1 2 ethnic groups on their
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odds of being a non-smoker (Asbridge, Tanner & Wortley, 2005). Western Europeans,

Eastern Europeans, Southern Europeans / Mediterraneans, Chinese, South Asian / East

Indians, West Asains / Middle Easterners, Hispanics, West Indians, Africans and those of

other ancestry were compared to Canadian on the odds of being a non-smoker. It was

found that those from western, eastern, or southern Europe were less likely to be non-

smokers. South Asians, Chinese, East Indians, West Indians and Africans were

significantly more likely. These differences remained significant even after controlling

for age, gender, social class, religious attendance and educational achievement. While

this study does suggest that differences exist among ethnic groups on prevalence of

smoking in Canada, this study only looked at adolescents. Further research should be

done to find out if this relationship exists among Canadian adults as well.

The above studies suggest that differences exist between population groups on

smoking prevalence and consumption. While most studies have been based on the

examination of racial groups, studies based on ethnic ancestry, such as the one by

Asbridge and colleagues (2005), have also found differences suggesting that ethnic

groups are likely to differ on smoking consumption as well. Due to the increased risk of

developing CVD associated with cigarette smoking, smoking status may be the reason for

increased risk ofCVD found within specific ethnic groups. Studies of racial groups also

show that it may be beneficial to examine factors associated with smoking initiation and

cessation as well since differences may possibly be found between ethnic groups. This

information would be beneficial in creating interventions that target the specific variables

associated with different ethnic groups.
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Obesity and Cardiovascular Disease

Obesity is another modifiable risk factor of cardiovascular disease that may

potentially be a mediating factor of the relationship between ethnic identity and

hypertension. Adult obesity is defined by Health Canada and the World Health

Organization as a BMI greater than 30 and an individual is considered overweight if they

have a BMI of 25 to <30 kg/m2 (Health Canada, 2003). Along with smoking, obesity is

among the leading causes of preventable illness and premature death (Haslam & James,

2005). So much so, that it is classified as the sixth most important factor for the overall

disease burden in the world. Cardiovascular disease is the number one disease associated

with obesity. This is due to the fact that obesity is associated with several cardiovascular

risk factors, including diabetes, dyslipidaemia and hypertension (Haslam & James, 2005).

Obesity and Hypertension

In regards to hypertension specifically, the risk is five times higher for obese

people compared to those of normal weight (Haslam & James, 2005). In fact, obesity and

hypertension are so closely related that in 85% of hypertensive cases, people were found

to have a BMI of 25 or greater. Even further still, two thirds of hypertensive cases can be

directly linked to being overweight (Haslam & Jones, 2005). In a study looking at weight

change in women and their risk for hypertension, it was found that an increase in BMI

was associated with an increase in relative risk for hypertension (Huang et al., 1998).

Being overweight as a child is also associated with an increased risk of developing

childhood hypertension (Sorof, Lai, Turner, Poffenbarger & Portman, 2004). Overall, at

all ages and for both genders, an increase in weight is associated with an increased risk
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for hypertension with the risk being greatest at levels of obesity.

There are many physiological processes in which obesity increases the risk for

CVD. For one, obesity is associated with an increase in plasminogen activator inhibitor-

1

(PAI-1) in the blood, which is associated with increased blood viscosity resulting in an

increase in blood pressure. Elevated PAI-1 levels are also associated with cardiovascular

events, such as sudden death in patients with angina pectoris (Skurk & Hauner, 2004).

Blood pressure also rises as a result of increased blood volume that occurs due to the

increase in body mass (Haslam &. James, 2005). Some other physiological effects of

obesity that are associated with hypertension involve hypercholesterolaemia,

dyslipidaemia and endothelial dysfunction. Overall, the link between obesity and

hypertension is very strong.

Obesity and Ethnicity

Many studies have revealed differences among racial groups on prevalence of

overweight and obesity. Several of these studies have focused on differences between

African Americans and Whites (Burke et al., 1996; Khan & Williamson, 1991; Baltrus et

al., 2005). These studies have consistently found that African Americans have a greater

average BMI than Whites. In addition, some studies have shown that African Americans

gain weight at a faster rate in adulthood, although data on this is conflicting (Khan &

Williamson, 1991, Baltrus et al., 2005). Overall, it has been shown that African

Americans are overweight for a longer period of time during adulthood than Whites and a

greater number of African American individuals approach obesity in their old age

(Baltrus ct al., 2005).
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Other studies involving more than just African Americans and Whites have also

found differences among racial groups (Mobley et al., 2006; Sorof et al., 2004; Caimey &

Ostbye, 1999; Razak et al., 2005). Among these studies, Asians were consistently found

to have lower BMI than other racial groups and were less likely to be obese. One study

found that 1 1% of Asians were found to be overweight, in comparison to 15% of Whites,

20% of African Americans and 31% of Hispanics (Sorof et al., 2004).

The above research reveals that racial and broad ethnic groups differ in rates of

overweight and obesity and have been shown to gain weight at different rates. More

narrowly defined ethnic groups may be found to differ on these same factors, which may

contribute to varying levels of cardiovascular risk between groups.

Alcohol Consumption

There are several studies investigating the relationship between alcohol

consumption and cardiovascular disease. Many of these studies report conflicting data,

however some consistent findings have emerged. First, it seems that there is a U or J

shaped relationship between alcohol consumption and cardiovascular risk. Several

studies have found that those who consume moderate amounts of alcohol have a lower

risk for several different cardiovascular complications, such as coronary artery disease

and cardiovascular mortality (Fuchs, Chambless, Whelton, Nieto & Heiss, 2006; Bulpitt,

2005; Murray et al., 2002; Rimm, Williams, Fosher, Criqui & Stampfer, 1999). In fact, it

has been found that for both men and women who consume I to 3 drinks per day, their

risk ofCHD is 10% to 40% lower than those who do not consume any alcohol. In

addition, a U-shaped relationship has also been found between alcohol consumption and
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markers of inflammation (C - reactive protein and leukocytes) associated with the

development of atherosclerosis (Imhof, et al., 2001). Even further still, moderate alcohol

consumption is associated with higher concentrations of high-density lipoprotein

cholesterol and Apo lipoprotein A I and a lower concentration of fibrinogen. These

effects have been suggested to lower the risk for hypertension in individuals (Rimm, et

al., 1999).

In contrast to the beneficial effects observed for moderate alcohol consumption,

many negative effects have been associated with high alcohol consumption. These same

studies have found that over-and-above moderate consumption, cardiovascular risk

increases as alcohol consumption increases. For example, alcohol intake greater than 210

g/week has been identified as an independent predictor of hypertension. Increased risk

has also been found for ischaemic stroke and haemorrhagic stroke (Bulpitt, 2005). In

addition, another study found that in comparison to individuals who never participated in

binge drinking (defined as consuming more than 8 or more drinks in one sitting), those

who did binge drink had a greater than twofold increase in coronary heart disease

(Murray et al., 2002). Overall, high alcohol consumption and binge drinking are

associated with increased cardiovascular risk and increased risk for hypertension.

Alcohol Consumption and Ethnicity

Research has found that racial and ethnic groups differ on their rates of alcohol

consumption (Caetano, Clark & Tarn, 1998; Aguirre-Molina & Caetano, 1994, Herd &

Caetano, 1997; Fuchs et al., 2006). Surprisingly, it has been found that minority racial

groups generally have lower proportions of individuals who drink than Whites. For
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example, Dundas et al. (2001) found that Black Africans and Black Carribbeans had

significantly lower prevalence rate of drinkers than Whites. In addition, Asian-Americans

have been found to have a lower prevalence rate of heavy drinkers, both in comparison to

Whites and to other minority groups (Caetano, Clark & Tam, 1998).

Differences have also been found among specific racial subgroups more closely

resembling ethnic status. For example, an examination of the Hispanic Health and

Nutrition Examination Survey (1994) revealed that Mexican Americans and Puerto

Ricans have higher prevalence rates of heavy drinkers than Cuban Americans. In

addition, in a comparison of four Asian subgroups, it was found that Japanese-Americans

and Chinese-Americans had more drinkers than abstainers and Filipino-Americans and

Korean-Americans had more abstainers than drinkers (Chi et al., 1989).

Drinking patterns among ethnic groups have also shown variation in the

proportions of heavy drinkers among specific age groups. For example, one study found

that for Whites, the largest proportions of heavy drinkers was among those in their 20's

whereas, for Blacks, it was among those in their 40's and 50's (Herd & Caetano, 1987)

Variations have also been found in alcohol related problems and attitudes among

racial /ethnic groups which parallel differences in drinking prevalence. For example.

Whites have been shown to have a greater prevalence of alcohol use disorder, followed

by Hispanics and Blacks with Asians having the lowest prevalence (Huang et al., 2006).

Consistent with these findings, Whites have been found to have less conservative alcohol

norms and attitudes than Hispanics and Blacks which may, in part, explain their higher

prevalence rate of heavy drinkers and alcohol disorders (Galvan, & Caetano, 2003).

The above research provides evidence that drinking patterns differ between
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population groups and that these patterns typically mirror norms and attitudes of these

groups in regards to alcohol. While minority racial groups have generally been found to

have a greater risk for cardiovascular disease than Whites, it does seem counterintuitive

that minority groups have a lower prevalence of heavy drinkers. However, in comparison

to obesity and smoking, drinking has been shown to have much smaller effect on chronic

conditions, such as cardiovascular disease. Therefore, it may be that obesity and smoking

are greater predictors of differences between ethnic groups on CVD risk. However,

alcohol will contribute to the overall risk and must be taken into account. Therefore,

research examining alcohol consumption among different ethnic groups in Canada is

needed.

Acculturation

The ethnic and cultural make-up of Canada is very diverse and constantly

changing (Belanger & Malenfant, 2005). In 2001, 18% of Canada's population was

foreign-bom and this number is continually increasing (Belanger & Malenfant, 2005).

Not only is the number of immigrants increasing, but also, the places from which they

originate are changing as well. Presently, Chinese and South Asians are the largest

visible minority groups in Canada and they are projected to still be so in 2017. However,

the Black, Filipino, West Asian, Korean and Arab groups are projected to see significant

growth rates in that same time period (Belanger & Malenfant, 2005). Due to the high

numbers of immigrants living in Canada and the differing periods of migration

experienced by each ethnic group, it is important to take acculturation into account when

examining diflerenccs between ethnic groups. Acculturation is defined as "the process
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by which ethnic group members begin to learn the norms, beliefs, and behaviours of a

new host culture, often leading to the loss of ethnic identity" (Gordon, 1964). The degree

to which an individual retains or practice the attitudes and behaviours of a specific culture

or heritage is optional. Each individual chooses the degree of cultural retention they

maintain within their life. Because many of the attitudes and behaviours that differ among

cultural groups are associated with health, such as diet choices, social support and

physical activity, health disparities between groups will vary based on the degree of

cultural retention experienced by individuals within each group. In regards to

cardiovascular disease specifically, an association between level of acculturation and

CVD risk factors, such as physical activity, smoking status and obesity, has been found

(Monti, 2005; Risch, 2006; Wolin et al., 2006; Belanger-Ducharme & Tremblay, 2005).

Therefore, it is important to account for the level of acculturation when examining

differences between ethnic groups.

Level of acculturation has typically been measured in two ways, by number of

years spent in the host country and active cultural retention. The amount of time that an

individual has spent in contact with the host country is an important factor to consider as

research has shown that disparities between ethnic groups are most noteworthy between

generations closest to the immigrant experience and not as strong among those further

away (Asbridge, Tanner &. Wortley, 2005). This is likely due to the fact that, as studies

have revealed, the longer that an immigrant spends within the host country, the more

acculturated they become (Khan, 1996; Chioniere et al., 2000; Caimey & Ostbye, 1999).

This acculturation process in Canada is typically, but not always, associated with a

decline in health status. In Czinada, immigrants appear to have a health advantage over
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native-bom Canadians, which is referred to as the healthy immigrant effect. However,

this health advantage has been shown to dechne progressively in accordance with

increasing number of years spent within Canada. For example, McDonald & Kennedy

(2005) found that Canadian-bom women were 7% more likely than immigrant women

just arriving to Canada to be obese. The prevalence of obesity for these two groups,

however, converge after 20 to 30 years of the immigrant women living in Canada.

Another study using length of time in Canada as a measure of acculturation found

that individuals bom in Canada have significantly higher odds of having a BMI of greater

than 25 than immigrants who have lived in Canada for less than 4 years (Caimey &

Ostbye, 1999). In addition, Belanger-Ducharme and Tremblay (2005) found that the

likelihood of an individual being obese increased as the number of years spent in Canada

increased. Therefore, it is seen that number of years spent in Canada is associated with

an increase in CV risk factors.

Active cultural retention is another measure of the acculturation process. This

refers to the "degree to which ethnic members partake in the replication of traditional

culture in their daily lives" (Asbridge, Tanner &Wortley, 2005). This is an important

factor because an individual may have a strong association with a particular ethnic

identity, but may not participate in the cultural practices associated with this identity. In

order for ethnic identity to influence cardiovascular risk profile, it must be associated

with those cultural practices that influence cardiovascular health. Different studies have

measured cultural retention by the language spoken in the home, attendance to cultural

events, and whether individuals listened to ethnic music (Asbridge, Tanner & Wortley,

2005; I>aroche, Kim , Hui «& Tomiuk, 1998). Linguistic acculturation, however, is the
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most widely used indicator of cultural retention (Laroche et al., 1998; Delgado, Johnson,

Roy & Trevino, 1990). In addition, studies that have used multiple factors to measure

cultural retention have found high intercorrelations among these factors suggesting that

the single factor of linguistic acculturation may be sufficient (Bumam, Telles, Kamo,

Hough & Escobar, 1987). In a study testing the relationship between linguistic

acculturation and ethnic identification, Laroche and colleagues (1998) found that

linguistic acculturation scores were good predictors of ethnic self-identification. Studies

using language acculturation as an indicator of cultural retention have found differences

among groups based on level of acculturation. For example. Bock et al. (2005) used a

five-point ordinal scale to measure language acculturation in Mexican American women.

They found that an increase in this scale towards preference for the English language was

associated with a decrease in BMI of 0.56 units. Although these findings are

contradictory to the concept of the healthy immigrant effect, studies do suggest that, for

some ethnic groups, lower levels of acculturation may be associated with poorer health

outcomes (Ford & Kelly, 2005). Asbridge, Tanner and Wortley (2005) used both length

of time in Canada and active cultural retention as an indicator of acculturation. The

purpose of the study was to examine if ethnic groups differed on adolescent tobacco use

and to investigate if acculturation mediated this relationship. The researchers found that

although western European youth and South Asian and East Indian adolescents were

significantly less likely to be a smoker than those whose primary ethnic identity was

Canadian; this effect was reduced to non-significance when indicators of acculturation

were taken into account.

As it has been previously discussed, acculturation is an important factor to
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consider when examining differences among ethnic groups. With increasing

accuhuration, disparities among groups may disappear as ethnic groups become more

similar in behaviours and attitudes of the host country. In Canada, it has been shown that

ethnic groups generally experience a decline in health as the level of acculturation

experienced by that group increases. At any rate, ethnic differences are probably most

significant among those who most recently immigrated to Canada and, as a result, this

may influence the relationship between ethnic identity and the risk for hypertension.

Control Variables

There are other important variables that may confound the relationship between

ethnicity and hypertension. These include age, gender, diabetes, marital status, exposure

to secondhand smoke and number of consultations with a medical doctor. The association

between these variables and hypertension is presented below. It is well known that the

risk for hypertension increases with age (Heart and Stroke). In addition, studies have

found that men are at greater risk for hypertension than pre-menopausal women of the

same age (Messerli et al., 2007). People with diabetes are also at significantly greater risk

of developing hypertension. In fact, 80% of people with diabetes develop hypertension

(Savoia & Schiffrin, 2007). Differences have also been found between individuals

classified according to marital status on the health status and the prevalence of

hypertension. For example, studies have consistently found that married people, which

include those living as common-law, have greater health status than those who have

never been married and those who are widowed or divorced (Lipowicz & Lopuszanska,

2005; Lee et al., 2004; Gliksman, Lazarus, Wilson & Lecder, 1995; Waldron, Weiss &
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Hughes, 1997). In regards to hypertension specifically it has been found that for both men

and women, married people have lower systolic and diastolic blood pressures than the

other groups mentioned above. In addition, some studies have also found that those who

are divorced, separated or widowed have better health than those who have never been

married (Waldron, Weiss & Hughes, 1997). In regards to exposure to secondhand

smoke, studies have found that exposure increases cardiovascular risk (Panagiotakos,

2002). Finally, hypertension is referred to as the silent disease because 30% or more of

cases go undiagnosed (Woods, 2004). Therefore, the number of consultations an

individual has with his/her general practitioner may influence whether or not

hypertension is diagnosed. Based on the above evidence, all of these variables will be

included in the final regression analysis to control for their effects on the potential

relationship between ethnicity and hypertension.
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THEORETICAL FRAMEWORK AND OBJECTIVES

The methodology for this thesis will be guided by the theoretical framework

provided in Figure 3. This model was developed using evidence presented in the previous

discussion. The four steps used to build this model are discussed below.

First and foremost, evidence suggesting that ethnicity is associated with

hypertension has been presented (Path 1). Second, it has been shown that ethnicity is a

distal factor of disease influencing health outcomes through more proximal risk and

protective factors (Link &. Phelan, ) (Path 2 & 3). Specifically for this thesis, these factors

consist of obesity, physical activity, smoking, alcohol consumption and acculturation.

Third, research suggests that ethnicity has a direct effect on socioeconomic status (Path

4), which has been shown to have an effect on hypertension risk through mechanisms not

fully understood (Paths 5 & 6). Fourth, SES has also shown to be a distal factor of

disease acting through the same proximal risk factors mentioned for ethnicity (Path 7 and

3).

The proximal risk factors are hypothesized to have a mediating effect on the

relationship between the distal factor, ethnicity and the outcome variable, hypertension. A

description of this type of effect is provided in the following discussion. A variable is

said to act as a mediator when it accounts for the relationship between an independent

variable and the outcome variable (Baron & Kenny, 1 986). This is represented in Figure

4. In this model, it can be seen that there are two causal paths leading to the outcome

variable. There is the direct effect of the independent variable (Figure 4, Path c) and the

effect of the mediating variable (Figure 4, Path b). Path a is the effect of the independent
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variable on the mediator. This model displays the three requirements for a variable to

function as a mediator. First, variations in levels of the mediating variable can be

significantly accounted for by variations in the independent variable (Path a). Second,

variations in the mediator significantly account for variation in the outcome variable

(Path b). Third, "when paths a and b are controlled, a previously significant relation

between the independent and dependent variables is no longer significant, with the

strongest demonstration of mediation occurring when Path c is zero (Baron & Kenny,

1986, p. 1176).

Indef)endent Variable

Independent Variable ^ Outcome Variable

Figure 4. The Role of a Mediating Variable in the Relationship Between the Independent

Variable and the Outcome Variable

To summarize, this chapter has reviewed the literature examining cardiovascular

disease among ethnic/racial groups. It has been shown that health disparities exist among

these groups; although, data examining differences between more narrow ethnic groups is

lacking. Moreover, it has also been revealed that these variations may be partially

explained by gene-environment interactions, however, much more research are still

needed in this field. Evidence revealing that social and behavioural differences exist

among these population groups was then presented. For this reason, it was suggested that
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ethnicity is a distal cause of disease, whereby its effect on hypertension may be mediated

by socioeconomic status and/or more proximal lifestyle factors. A theoretical model

explaining this was presented. Based on the presented literature, the current study was

guided by the following hypotheses: 1) Ethnic groups, defined by more narrow

classifications, will be associated with hypertension, 2) these same groups will be

associated with the independent variables of socioeconomic status, obesity, physical

activity, smoking status, alcohol consumption and acculturation, 3) these independent

variables will also be associated with hypertension, and finally 4) the independent

variables will mediate the relationship between ethnicity and hypertension. The

following chapter will explain the methodology used to investigate these relationships.
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CHAPTER 3 - METHODS

Introduction

In the previous chapter, a review of the current Hterature examining ethnic

disparities on cardiovascular disease risk factors was presented. In this chapter, a

description of the research methodology and the database used to investigate the

relationship between ethnicity and hypertension is presented. The chapter concludes with

a description of the variables used in the study and the scientific evidence for their

inclusion.

Database

This thesis employed the use of secondary data analysis of the Canadian

Community Health Survey (CCHS), cycle 2.1. The CCHS is a cross sectional survey that

is representative of 98% of the Canadian population aged 12 and above. Those excluded

from the study were individuals living on Crown Lands or Indian Reserves, the

institutionalized, full-time members of the Canadian forces and residents of some remote

areas. The CCHS was created to address a number of issues with the health information

system of Canada that were highlighted by the National Task Force on Health

Information in 1991. These problems consisted of data being fragmented or incomplete;

data were not easily shared and thus not being analyzed to the fullest extent and the

results of research were not readily available to Canadians. Thus, a plan of action for

addressing these issues was created cooperatively by the Canadian Institute for Health

Information (CIHI), Statistics Canada (2003) and Health Canada. This resulted in the

creation of the CCHS, which involved the collaboration of key experts and stakeholders

at the federal, provincial and community health region level. The CCHS was designed to

42





parallel the data standards of the National Population Health Survey.

The CCHS contains information on health determinants, health status and health

care utilization of the Canadian population. The main objectives of the CCHS are to

provide accessible and consistent information that is collected at the health region level,

to fill gaps in health information and to continually develop innovative survey

instruments to address new health issues as they arise. The CCHS aids the Government

of Canada by providing data that can be analyzed to answer health questions regarding

the Canadian population and to "increase the understanding of the relationship between

health status and health care utilization" (Statistics Canada, 1999). This information, in

turn, also aids the Government in creating new public policies.

The CCHS works on a 2 year collection cycle. The first year is denoted by ".1"

and the second by ".2". The first year of each cycle contains a large sample and provides

reliable estimates at the health region level and the second year contains a smaller sample

and is only reliable at the provincial level. This study employs only the use of the CCHS,

cycle 2.1. The main objective of the 2.1 cycle was to provide general health information

for new and emerging health issues. This cycle is discussed in greater detail below. The

information is taken from the documentation provided by Statistics Canada (2003).

CCHS (Cycle 2.1)

The CCHS 2.1 cycle was collected between the months of January and December

of 2003 and the primary objective of this cycle was to fill gaps in the data regarding new

health issues that had emerged (Statistics Canada, 2003). The topics for this

questionnaire were devised through consultations among representatives from regional,

provincial and federal government agencies and were approved by an Advisory
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Committee. The following is a discussion of the survey content, population, sampling

strategy and response rate for the 2.1 cycle of the CCHS.

The questionnaire consists of three different areas of content: the common

content, sub-sample content and an optional content (Statistics Canada, 2003). The

common content was asked of each individual respondent. The topics within this section

varied from chronic conditions, to physical activity through to income and health

insurance coverage. There was also a sub-sample content, in which only the required

number of individuals to provide reliable estimates at the national and provincial levels

were asked to respond. In the optional content, various health regions chose topics that

were of special interest to them. As a result, this content is not generalizable to the

Canadian population as a whole, but just to the specific populations that participated.

Only the common content will be analyzed for this study.

The target population for this survey was people who lived in private dwellings in

the ten provinces and three territories aged 12 years and above. Each of the three

territories was designated as an individual health region, while each province was divided

into a number of health regions based on the geographical borders of the 2001 census.

As a result, 126 health regions were targeted. In order to obtain reliable estimates for

each of these regions, a total sample size of 130,700 was required. The sample size

estimation was determined using a three step process that took into account the

population size of each province, the number of health regions within each province as

well as the population of each individual health region. The samples sizes were then

enlarged to account for possible non-response or vacant dwellings. The above sampling

strategy was not applied to the three territories, however, as they were dealt with
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separately and were only considered one individual health region.

To obtain the above sample of households, the CCHS used three sampling frames:

1) an area frame designed for the Canadian Labour Force Survey (48%), 2) a telephone

list frame created from the Canadian phone directory and the corresponding postal codes

(50%), and 3) a Random Digit Dialing (RDD) frame (2%) (Statistics Canada, 2003).

The sampling method for the area frame was a multistage, stratified cluster

approach in which the dwelling was the final sampling unit. This consisted of

independent samples of clusters being drawn from homogenous strata and then

households were selected from dwelling lists obtained for each cluster.

The list frame of telephone numbers placed dwellings within individual health

regions using their corresponding postal codes. One list frame existed for each health

region and a simple random sampling procedure was then used to select telephone

numbers from each list frame stratum.

The RDD method was used for just 5 of the 126 health regions. This method

employed the use of the Elimination ofNon-Working Banks method (Morris & Patton,

1991). The banks that remained after elimination of those that were considered to be

non-working were grouped into stratum according to corresponding postal codes to

resemble health region areas. Within each stratum, a ten digit telephone number was

randomly chosen. If this number was not in working order, another number would be

chosen until the required amount of numbers was reached.

The selection strategy for interviewees guaranteed an over-representation of

youths (12 to 19) (Statistics Canada, 2003). Each individual within a household was

assigned a probability of being selected based on the number and age of other people
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within the household with youth generally having a greater probability. Using these

probabilities, a function was created which was used to choose the respondent that was to

perform the interview.

Computer assisted telephone interviewing (CATI) was used for call center

interviews and Computer assisted interviewing (CAI) was used for field interviews. Both

CATI and CAI ensure higher data quality over other interview methods, as they

automatically check for out-of range or inconsistent answers and prompts the interviewer

when invalid responses are entered (Statistics Canada, 2003). Call center interviewers,

who interviewed respondents from houses selected from the telephone list frame,

consisted of individuals within a centralized call center supervised by a senior officer

located in the same office. Field interviewers, who interviewed respondents from houses

selected from the area frame, worked from their homes using laptops and were supervised

distantly by a senior interviewer. For each telephone interview, basic demographic

information on all individuals within a household was obtained from one informed

member of the dwelling. Using this information, one person from each household was

then selected for a more in-depth interview, using the previously mentioned method.

Within each health region, telephone numbers were allocated at random over the 1

1

months of collection. This was performed to reduce any seasonal effects that may occur

in some of the variables of interest, such as physical activity.

Many efforts were made to minimize non-response. Before any other contact was

made with individuals from a household, a brochure and letter were sent to the dwelling

explaining why the CCHS was important and how the information would be used

(Statistics Canada, 2003). If there was no answer when the interviewer called or if the
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respondent said that it was not a suitable time, the interviewer would continue to call the

interviewee until an interview could be conducted. The respondents who did not want to

participate were sent another letter in the mail that once again reinforced the importance

of the survey and attempted to persuade them to participate. After all efforts were made,

the national response rate was 80.7%.

Measures

The following is a description of the variables that were used in the analysis. This

includes a description ofhow they were obtained or calculated and how they were coded

within the analysis.

Inclusion and Exclusion Criteria

Only individuals above the age of 1 8 were included in the analysis. The basis for

this is that some of the measures, such as BMI, are not as accurate and reliable for

individuals below this age group. Pregnant women were also excluded as hypertension

can appear during pregnancy. In addition, measures ofBMI will not be appropriate and

alcohol and smoking behaviours may not reflect the typical behaviour of the mother

when not pregnant.

Dependent Variable

Hypertension

The dependent variable, hypertension, is a dichotomous variable where

respondents were asked if they had hypertension that had been diagnosed by a medical
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professional. According to their answer, respondents were then categorized either as

having hypertension or not having hypertension.

Independent Variables

Ethnicity

The variable of ethnicity was created using responses to 2 separate questions

within the CCHS. The first question was "to which ethnic or cultural groups did your

ancestors belong?". The second question was "People living in Canada come from many

different cultural and racial backgrounds. Are you: White, Chinese, South Asian, Black,

Filipino, Latin American, Southeast Asian, Arab, West Asian, Japanese, Korean,

Aboriginal or other?". A crosstab was conducted between these two variables and then

individuals were classified according to the narrowest category possible. As a result,

respondents were classified according to the cultural and racial group to which they

identified themselves, with the exception of those who classified themselves as White,

Black or Other. For these groups, individuals were disaggregated according to their

response to the first question. The only exception to this is when they responded Other

for the first question and Black or White for the second question then respondents were

classified as Black or White. In the end, 29 different ethnic classifications were created.

These consisted of Canadian, French, English, German Scottish, Irish, Italian, Ukrainian,

Dutch, Chinese, Jewish, Polish, Portuguese, South Asian, Norwegian, Welsh, Swedish,

Aboriginal, White, Black, Korean, Filipino, Japanese, South East Asian, Arab West

Asian, Latin American, Other and Multiple. For the analysis, a series of categorical

variables were created consisting of 28 groups with Canadians being the reference group.

48





Immigrant Status

Immigrant status is a dichotomous variable where respondents were asked to

report whether they were an immigrant or whether they had been bom in Canada. Based

on their answer, they were then categorized as being an immigrant or a non-immigrant.

For analysis, this variable will be coded into a variable with non-immigrants as the

reference group.

Socioeconomic status

Many different variables can be used as indicators of socioeconomic status. The

most widely used indicators, however, are income, education and occupational status

(Williams & Collins, 1995). Each of these variables has different strengths and

limitations. For this study, income and education will be included. Occupational status is

excluded because there are many individuals that would not be classified. For example,

one cannot classify students, those with a disability, those who voluntarily stay at home,

or those who are retired. As a result, this would exclude all of these groups from the

analysis.

Income

A continuous variable will be used to measure income. This variable consists of an

estimate by the respondent of the total annual household income. Answers ranged from

$1 to $500,000.

Education

For education, the variable of highest level of education in the household will be

used. For this variable, the respondent was asked to report the highest level of education

achieved among those within the household. The answers were then collapsed into ten
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levels: Grade 8 or lower. Grade 9 to 10, Grade 11 to 13, Secondary school graduation,

some post-secondary education, trades certificate or diploma, college diploma/certificate,

university certificate below bachelor's level, bachelor's degree, and university degree or

certificate above bachelor's level. For this thesis, this variable was recoded so that the

first three groups were combined to create a new group signifying an education level less

than secondary school graduation. All the other groups remained the same. This variable

was then created into a series of categorical variables Bachelor's degree education as the

reference group.

Obesity

The CCHS contains a variable for Body Mass Index (BMI), which is weight in

kilograms divided by height in meters squared (kg/m2). BMI is one of the most widely

used indicators of weight and is very useful in identifying those at increased health risk

(Health Canada, 2003). This is the only measure of weight available in this survey and

was calculated from the variables of self-report height and weight. Each respondent was

asked "how tall are you without shoes on?" and "how much do you weigh?". Using these

answers, the BMI of each respondent was calculated. Self-report height and weight has

been shown to highly correlate with measured height and weight (Rowland, 1990). BMI

was used as a continuous variable in analysis.

Smoking

Within the CCHS 2.1 survey, respondents were asked about their smoking habits:

if they had ever smoked, how often they smoked, if they were still smoking at the time

and how long it had been since they quit. Using the answers to the questions,

respondents were classified into one of five groups: current daily smoker, occasional
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smoker (former daily smoker), always an occasional smoker, former smoker, or non-

smoker. For those who used to smoke and quit smoking completely over ten years prior,

they were classified as non-smokers. The reason for this is because research has shown

that after ten years of not smoking, the increased cardiovascular disease risk experienced

by smokers almost completely disappears (Chen & Boreham, 2002). A series of dummy

variables were created using four groups, with non-smokers as the reference group.

Physical Activity

Within the CCHS, cycle 2.1, physical activity is reported as average daily energy

expenditure values based on caloric expenditure. Information on the types of activities

that each respondent had participated in during the 3 months prior to the study was

collected. In addition, information on how often they participated in these activities and

the duration of each activity was also recorded. Activities consisted of individual

activities, such as walking, gardening and bicycling to team activities, such as volleyball

and basketball. Using this information, the variable of average daily energy expenditure

was calculated, using the formula: EE= (N X D X MET value)/365, where N is equal to

the number of times that the respondent engaged in the activity over a 12 month period,

D is equal to the average duration in hours of activity, and the MET value is the energy

cost of the activity expressed as kilocalories expended per kilogram of body weight per

hour of activity. MET values are indicators of metabolic energy cost in relation to the

resting metabolic rate. For example, an activity that requires 3 METS uses three times

the amount of energy than required by the body at rest. Participants of the survey were

not asked to estimate their level of intensity since it has been shown that individuals will

typically overestimate the intensity of their activities. Therefore, the MET values were
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based on the low intensity value of each activity as defined by the Canadian Fitness and

Lifestyle Research Institute. This variable was used as a continuous variable during

analysis.

Alcohol Consumption

For the variable of alcohol consumption, a continuous variable indicating average

daily alcohol consumption was used. This measure was calculated for each respondent of

the survey. Respondents were first asked if they had consumed alcohol in the past 12

months. Those who responded "yes" were asked to report how much alcohol they had

consumed each day for the previous week. These values were added together to obtain an

average weekly alcohol consumption value. This number was then divided by seven in

order to obtain a value for average daily consumption. Individuals who responded "no"

to the question of whether they had consumed alcohol within the past 12 months were

provided a value of "0" for average daily consumption. Transformation of the variable of

average daily alcohol consumption, where alcohol was multiplied by itself, was explored

in logistic regression analysis. This transformation tested for the theorized non-linear

relationship between alcohol consumption and hypertension, thus making the relationship

between these two variables linear.

Acculturation

Number of Years in Canada

As mentioned in the previous chapter, number of years spent in the host country

and active cultural retention are the two most widely used indicators typically used to

denote level of acculturation. Therefore, these were the two variables used within this

study. For number of years spent in the host country, the following is an explanation of
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how this variable was computed. Within the CCHS, cycle 2. 1 , respondents are classified

as immigrants or non-immigrants. Individuals who were classified as immigrants were

then asked what age they were at the time of immigration. Length of time in Canada was

then calculated by subtracting this value from their current age at the time of the survey.

This variable was used as a continuous variable during analysis.

For those identified as a non-immigrant, this question would evoke a response of

not applicable and this would be treated as a missing response, effectively resulting in

deleting the case from analysis due to listwise deletion. In order to prevent the

elimination of these individuals, the variable of number of years spent in Canada will be

created into a conditionally relevant variable so that the non-immigrant respondents will

remain in the analysis. A conditionally relevant variable is a variable that is dependent

upon the presence of another characteristic. In this case, that characteristic is being of

immigrant status.

To construct a conditionally relevant variable, the characteristic upon which the

other variable is dependent (immigrant status (IMM)) is multiplied by the individual

deviation from the mean of the variable of interest (number of years in Canada). To

provide an illustration of this, if the predictor variables of 'gender' (G) and 'number of

years in Canada' (NYC) are regressed on 'daily alcohol consumption' (DAC), the

equation would be:

DAC = bO + bl(G) + b2(IMM) + b3[(NYC - XNYC) * IMM]

where XNYC is average amount of time spent in Canada for all immigrants and NYC -
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XNYC is the individual deviation score from the mean for each individual immigrant. It

can be shown that for non-immigrants, where IMM = 0, the equation is reduced to :

DAC = bO + bl(G)

In the same manner, the equation for an immigrant would be:

DAC = [bO + b2] + bl(G) + b3(NYC - XNYC)

where b2 represents the difference in the intercept between immigrants and non-

immigrants. Creating a variable like this allows for all individuals to be included in the

analysis rather than having an elimination of all non-immigrants.

Linguistic acculturation

The only indicator of active cultural retention available in the CCHS, cycle 2.1 is

linguistic acculturation. Respondents were asked to indicate the language that they first

learned and still understood. In addition, they were also asked to indicate which

languages they were able to converse in. Unfortunately, this variable is not available as a

scale indicating linguistic acculturation. This data set limits linguistic acculturation to the

ability to converse either in English or French. This variable was created into a

categorical variable with the following groupings:

• Those whose first language was English or French

• Those whose first language was not English or French, and are able to converse in

either language
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• Those whose first language was not English or French, and are not able to

converse in either language.

Those whose first language was English or French will be used as the reference group. .

During analysis, both indicators of acculturation were analyzed together to investigate the

effect of acculturation.

CONTROL VARIABLES

For all respondents, information on age, gender, diabetes, marital status, number

of consultations with a medical doctor and exposure to secondhand smoke will be

included.

Age

Age is recorded as a continuous variable within the data set ranging in years from 1 2 to

104. For this analysis, only those aged 18 years or older were examined. Age was treated

as a continuous variable during analysis.

Gender

Gender was coded as a dichotomous variable with females as the reference

category.

Diabetes

The variable for diabetes is a dichotomous variable where respondents were asked

if they had diabetes that had been diagnosed by a medical professional. According to

their answer, respondents were then categorized either as having diabetes or not having

diabetes. This was receded into a dummy variable with non-diabetic individuals as the

reference group.
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Marital status

The CCHS contains a 6 category variable for marital status. It consists of

married, common-law, widowed, separated, divorced and single (never married).The

variable of marital status was included as it has been shown that health status, including

hypertension risk, varies according to marital status. It has been found that for both men

and women, married people have lower systolic and diastolic blood pressures than the

other groups mentioned above. In addition, some studies have also found that those who

are divorced, separated or widowed have better health than those who have never been

married (Waldron, Weiss & Hughes, 1997). For these reasons, this variable was

collapsed into 3 categories: married and common-law in one group; single in another

group; and widowed, separated, and divorced as another group. A series ofdummy

variables was then created with the married/common-law group as the reference category.

Number ofConsultations with Medical Doctor

The variable for consultations with a medical doctor is recorded as a continuous

variable where respondents were asked how many times they had visited or talked to a

medical doctor in the past 1 2 months. This was kept as a continuous variable during

analysis.

Exposure to Second-hand Smoke

In the CCHS, respondent were asked about their exposure to second-hand smoke.

If respondents answered yes to whether they had been exposed every day or almost

everyday in either their vehicle, home or in a public place, they were classified as those

exposed to second-hand smoke. Individuals who responded no were then categorized as
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not exposed. This variable was recoded into a dummy variable with non-exposed

individuals as the reference group.

57





CHAPTER 4 - ANALYTIC STRATEGY

Introduction

The previous chapter described the CCHS data set that was analyzed for this

thesis. A description of the variables that were used and scientific evidence for their

inclusion within this study were also presented. This current chapter begins with an

explanation of the protocol used for accessing the data set. Next, a description of the

statistical programs and analytic strategies used for the purpose of answering the thesis

objectives are presented. Finally, an explanation of the univariate, bivariate and

multivariate analyses performed are presented.

The CCHS, cycle 2.1 data set was accessed using the remote access program

provided by Statistics Canada. In this program, researchers construct syntax files using a

dummy file provided by Statistics Canada. This file replicates the structure of the CCHS

and is only useful for the purpose of creating syntax files. The syntax files are then

submitted to Statistics Canada through email in order for them to be run against the

master data file. A trained employee of Statistics Canada then vets the output created to

ensure that the confidentiality of respondents is maintained. The final output is then sent

back to the respondent.

All statistical analyses were performed using SAS version 9.1. All of the data was

weighted using weights provided by Statistics Canada. Weights are given to each

respondent that correspond with the number of people in the whole population that he/she

represents. This is to ensure that estimates produced during analysis are representative of

the Canadian population and not just the sample itself In addition, in order to adjust for

any bias in tests of significance resulting from the complex sampling design of the
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CCHS, a bootstrapping technique was applied to calculate standard errors. This

procedure was performed using the Bootvare_V3 1 .SAS program. This program contains

the bootstrap weights that have already been generated by Statistics Canada and are

available with the data. These weights were used to estimate the variance for all tests of

significance performed within this study. Unless otherwise stated, all tests of significance

assumed a significance level of p <=.001.

Descriptive Analyses

In the preliminary analysis, fi-equencies were generated for all the variables to

determine how missing values were coded. Missing values were then recoded to be

treated as system missing. A new variable was then created that computed whether a

respondent was missing an answer on any of the variables used in the analysis. Those

with a missing value on any variable were coded as a 1 and those with no missing values

were coded as a 0. Using this variable, bivariate analyses were performed to determine if

those being eliminated from the study were significantly different on any of the variables

being used in the analysis than those remaining in the study. Chi-square tests of

significance were employed for categorical variables and t-tests were performed for

continuous variables. Those with missing values were then eliminated from future

analyses.

After eliminating individuals with missing values, univariate and bivariate

analyses were conducted on the remaining sample. Univariate statistics were used to

provide sample characteristics and bivariate analyses were used to search for patterns or

differences between groups on the dependent variable, hypertension. Chi-square

statistics were once again used for categorical variables and t-tests were used for
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continuous variables.

Mediation Analyses

Logistic regression was used to test the hypothesis that ethnicity is associated with

hypertension and that one or several of the following variables mediates this relationship:

socioeconomic status, body mass index, physical activity level, smoking status, alcohol

consumption and acculturation. To test for mediation, four steps were performed as

described by Baron and Kenny ( 1 986). First, the initial variable, ethnicity, was first

regressed on the outcome variable, hypertension. This is to establish that there is an effect

to be mediated. Second, bivariate analyses were performed between each of the

independent variables and ethnicity. This was done to test whether the predictor variable,

ethnicity, was correlated with the potential mediating variables. Third, each independent

variable was included in a regression equation as the predictor variable with hypertension

as the outcome variable. Ethnicity was also included in each equation because the

independent variable and the outcome variable may appear to be correlated because they

are both associated with ethnicity; therefore, it is necessary to control for ethnicity to

determine the effect of the mediator on the outcome variable. This step establishes that

each potential mediating variable affects the outcome variable. Finally, in the last step,

these equations were then analyzed to determine if the independent variable explained

10-15% or more of the excess risk experienced by the ethnic groups that significantly

predicted hypertension in the first step. This was done using the following formula:

% Excess Risk Explained = (ORu-ORa)/(ORu-l .0) X 100.

Where:

ORu = OR in Model 2 for a specific ethnic group (u = unadjusted for potential
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mediator)

ORa = The OR from Models 3 through 9 for the same ethnic group (a = adjusted

for potential mediator.

All of the regression equations performed in the above steps controlled for the effects of

age and gender.

In the final logistic model, ethnicity was regressed on high blood pressure. Only

the independent variables that were associated with both ethnicity and hypertension were

included in this equation along with the control variables of age, gender, marital status,

diabetes, number of health consultations and exposure to secondhand smoke.
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CHAPTER 5 - RESULTS

This chapter provides the resuUs from the analysis described in the previous

ch^ter. First, results of the analyses testing for differences between those eliminated

from the analyses and those remaining are presented. Second, sample distribution across

ethnic groups is presented, followed by sample characteristics across the other variables

used in the analysis. Next, differences between ethnic groups on the prevalence of

hypertension are presented followed by the bivariate analyses comparing those with high

blood pressure to those without on all independent variables. Next, results of the analyses

testing for mediation are presented. This includes a comparison of ethnic groups on all

independent variables. Finally, the chapter concludes with the results of the logistic

regression analyses examining the effect of ethnicity on hypertension after adjusting for

the effects of socioeconomic status, smoking status, physical activity, and BMI.

As stated previously, non-response analyses were performed to compare

participants with missing data to those with complete data. The results of these analyses

are presented in Tables 1, 2 and 3. Table 1 provides the comparison of those with missing

data to those with complete data on their ethnic composition. Table 2 provides the results

of the chi-square analyses on the key variables of high blood pressure, smoking status

education and acculturation. Table 3 provides the results of the t-tests on the variables of

daily alcohol consumption, physical activity levels, BMI and income. Chi-square

analyses produced significant results for all key variables except for BMI. Those with

missing data did not have a significantly different average BMI than those with complete

data. In regards to ethnicity, Welsh had the lowest percentage of respondents dropped

(24.0%) and those classified as Other had the highest percentage of respondents dropped
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(40.6%). For the other variables, those with missing data had a higher proportion of

individuals with hypertension, higher frequency of individuals in the lowest education

groups, higher number of former smokers and higher levels of acculturation than those

with complete data. T-tests reveal that those with missing data had a lower mean average

daily alcohol consumption, daily energy expenditure, BMI and income. By looking at the

actual values produced for the above statistical analyses however, it can be concluded

that participants with missing data were relatively similar to those with complete data.

Therefore, those with missing data were then deleted from ftirther analysis (n=43,153),

which was 35.8% of the original sample.

Descriptive Analyses

After eliminating individuals with missing values, the final sample consisted of

78,441 individuals over the age of 18, of which 11,742 reported having hypertension

(14.97%). Figure 4 displays the frequency for each ethnic group in the final sample.

Table 4 provides the frequencies of each ethnic group in descending order as they are

displayed in Figure 4. Canadians had the highest frequency of respondents representing

21.53% of the sample (n= 16,892) and Japanese had the lowest frequency (n=133)

representing 0.17% of the sample. Characteristics of the final sample on the dependent

variable, hypertension, and the categorical independent variables of education,

acculturation and smoking status are provided in Table 5. Table 6 provides sample

means of the continuous variables of alcohol, physical activity, BMI and income. Sample

characteristics of the control variables of gender, marital status and diabetes are provided

in Table 7.
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Table 1

Comparison Betu'een Participants with Complete Data and Participants with Missing

Data on Ethnicity

Variable





Filipino





Less than Secondary





Table 3

Comparison Between Participants with Complete Data and Those with Missing Data on

Alcohol Consumption, Physical Activity, BMI and Income

No Missing

Variable Overall Missing Data Data t

Mean (SD) Mean (SD) Mean (SD)

Average daily 0.51 ± 1.01 0.40 ± 0.96 0.50 ± 1.01 16.87***

alcohol consumption

Average daily 2.05 ±2.12 1.99 ±2.27 2.05 ±2.12 4.47***

energy expenditure

BMI 25.76 ±4.89 25.37 ±4.89 25.76 ±4.89 13.01

Income 67763 ±53421 63848 ±48264 68137 ±53687 -18.16***

***p<.001
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Table 4

Frequency ofRespondentsfor each Ethnic Group in the Final Sample

Ethnic Group Frequency Percent

Canadian

English

French

Scottish

German

White

Irish

Chinese

Italian

South Asian

Ukrainian

Dutch

Other

Polish

Black

Aboriginal

Multiple

Filipino

Latin American

Portuguese

South East Asian

Jewish

Arab

Norwegian

West Asian

Swedish

Korean

Welsh

Japanese
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Table 5

Weighted Sample Distribution Across Hypertension, Education, Acculturation and

Smoking Status

Variable Frequency Percent

Hypertension

Yes

No

Education

Less than secondary

Secondary

Some Post-secondary

Trades Certificate

College Diploma

University Below Bachelor's

Bachelor's Degree

Above Bachelor's Degree

Acculturation

English/French - First Language

English/French - Can Converse

English/French - No Converse

Smoking Status

Daily Smoker

Occasional (Former Daily)

Always Occasional

Former Smoker

Non-smoker

n =78,441

11,742





Table 6

Weighted Sample Means ofAlcohol Consumption, Physical Activity, BMI and Income

and the Control Variables ofAge and Number ofDoctor Consultations

Variable Overall

Mean (SD)

Average daily alcohol consumption

Average daily energy expenditure

BMI

Income

Age

Number of Doctor Consultations

n =78,441

0.51 ±1.01

2.05 ±2.12

25.76 ±4.89

67763 ±53421

45 ±15.95

4.08 ± 7.64
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Table 7

Weighted Sample Distribution Across Gender, Marital Status and Diabetes

Variable Frequency Percent

Sex

Male

Female

Marital Status

Married / Common-Law

Single

Widowed / Separated /

Divorced

Diabetes

Yes

No

Exposure to Secondhand

Smoke

Yes

No

40632

37809

52499

15989

9953

3668

74774

23809

54632

51.8

48.2

66.93

20.38

12.69

4.68

95.32

30.35

69.65

n =78,441

Differences between Ethnic Groups

Figure 5 displays the percentage of respondents with high blood pressure for each

ethnic group. These values are plotted with their upper and lower 99% confidence

intervals against the overall sample average of 14.97%. Table 8 provides the actual

percentage values as well as both the upper and lower 99% CI values. Figure 5 reveals

that Portuguese, Polish, Ukrainian and English had a significantly (p<.001) higher

percentage of respondents with high blood pressure than the sample average; and South
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Asian, Arab, Chinese and Latin American groups had a significantly lower percentage of

respondents with high blood pressure than the sample average.

Patterns ofHypertension

Bivariate analyses of the independent variables across hypertension are provided

in Tables 9 and 10. The chi-square analyses comparing smoking status on high blood

pressure produced significant results (X^=749.41, p<.OOI) with non-smokers reporting

the highest frequency with high blood pressure at 16.81% and occasional smokers

reporting the lowest frequency at 5.25%. In regards to education, those with less than

secondary education had a significantly higher frequency of respondents with high blood

pressure (32.71%). Generally, as education increased, the frequency of respondents with

high blood pressure decreased. Acculturation was also found to be a significant variable.

Those with English as their first language had significantly lower frequency reporting

high blood pressure (14.68%) whereas; those who were not able to converse in English or

French had a significantly higher frequency (22.50%). In regards to the continuous

independent variables, t-tests revealed that those with high blood pressure had

significantly lower average daily alcohol consumption, lower average daily energy

expenditure, higher BMl and lower income than those without high blood pressure.
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Table 8

Percentage ofHypertensive Respondents by Ethnic Group and Their Upper and Lower CI's

Ethnic Group Lower CI Group Percentage Upper CI

Portuguese 17.78

Ukrainian 18.99

Polish 15.12

Swedish 11.22

Jewish 12.82

English 16.49

Italian 14.87

Irish 14.76

Norwegian 1 1 .36

Aboriginal 12.86

Filipino 11.90

Dutch 12.56

Scottish 13.65

German 13.47

Other 11.67

White 13.04

Canadian 13.49

French 13.35

Black 10.67

SE Asian 7.99

Multiple 9.11

South Asian 9.88

Chinese 9.25

Arab 3.59

L American 4.48

Welsh

Korean

Japanese

± Value suppressed by Statistics Canada

* Value is significantly dificrent than the population average
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Table 9

Bivariate Analyses ofSmoking Status, Education, and Acculturation Between

Hypertensive and Normotensive Respondents

Variable





English/French - Can 13,658 17.41 15.69 84.31

Converse

English/French -No 1,123 1.43 22.5 77.50

Converse

***p<.001

Table 10

Comparison ofParticipants with High Blood Pressure to Those Without High Blood

Pressure on the Variables ofAlcohol Consumption, Physical Activity, BMI and Income

Variable





Regression Analyses

Table 1 1 provides a flow chart presenting the order of the logistic regression

analyses that were performed in this study. The first model regressed ethnicity on high

blood pressure. The second model adjusted for age and gender. In models three through

eight, ethnicity and each of the independent variables were regressed on high blood

pressure while adjusting for age and gender. This was done to examine the individual

effects of these independent variables in the relationship between ethnicity and

hypertension. In model 9, ethnicity and the control variables of diabetes, marital status,

number ofGP consultations and exposure to secondhand smoke were regressed on high

blood pressure while adjusting for age and gender. This was done to determine the effects

of the control variables on the relationship between ethnicity and hypertension. The final

model included ethnicity along with all of the independent variables that were associated

with both ethnicity and hypertension, and the control variables.

Tables 12 and 13 provide the results of the regression analyses displayed in the

flow chart in Table 1 1 . Table 12 provides the odds of having high blood pressure for

each ethnic group in comparison to the Canadian reference group. Table 13 provides the

odds ratios for each of the independent variables and the control variables. The odds

ratios for the categorical variables are obtained by comparison to the referent group

indicated in the table. The odds ratios for the continuous variables indicate the increase

in odds for every one-unit increase in the variable of interest.
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Testingfor Mediation

Step 1: Variation Among Ethnic Groups

Table 12 presents the results from the logistic regression analyses comparing 28

different ethnic groups on their odds of having high blood pressure to the Canadian

referent group. Model 1 displays the results of the logistic regression equation in which

ethnicity was included as the predictor variable and hypertension was the outcome

variable and Model 2 displays the results of the same analysis controlling for age and

gender. These analyses were performed to determine that there was an effect to be

mediated. Results reveal variation among ethnic groups on their odds for having high

blood pressure. In Model 1 , English, Ukrainian, and Portuguese were found to have

significantly higher odds of having hypertension than Canadians (OR = 1.26, 1.63, 1.64,

respectively; p<.001). After controlling for the effects of age and gender (Model 2), the

OR for English loses significance. The OR for Ukrainians remains significant but

decreases from 1.63 to 1.48 (p<.001). The OR for Portuguese also remains significant

but increases from 1 .64 to 2.76. For Filipinos, Blacks and Aboriginals, results reveal that

after controlling for age and gender, their odds of having high blood pressure is found to

be significantly higher than Canadians (OR = 1.70, 1.57, 1.73, respectively; p<.001).

Step 2: Relationship Between Ethnicity and Potential Mediating Variables

As explained in the previous section, the second step in determining if a variable

is acting as a mediator, a relationship between the predictor variable; in this case,

ethnicity, and the potential mediating variables; in this case, SES, smoking, acculturation,

physical activity, BMI and alcohol consumption, must be established. To accomplish this,

chi-square tests between ethnicity and the categorical independent variables of education,

79





acculturation and smoking status were performed. Each of these tests produced

significant results suggesting that there is a difference between ethnic groups on each of

these variables (X^ = 4876.63, 46451.97, 2429.41, respectively; p<.001).

For each of the continuous independent variables, ethnicity was included into four

different regression equations as the predictor variable with the independent variables,

income, alcohol consumption, physical activity and BMI as the outcome variables. Each

of these regression analyses produced significant results revealing a correlation between

ethnicity and all of the continuous independent variables (F = 45.03, 36.95, 25.69, 74.42,

respectively, p<.001).

Differences Between Ethnic Groups

Table A-1 in Appendix A displays the results of several different regression

analyses where ethnicity was regressed on each of the independent variables. In order to

create a manageable chart that displays the difference between ethnic groups on all of the

independent variables, each of the categorical variables was collapsed into 2 groups.

Education was condensed into less than a bachelor's degree and a bachelor's degree or

higher. Smoking status was condensed into smokers (any amount) and non-smokers.

Acculturation was condensed into those whose first language was English or French and

those whose first language was not English or French. These newly coded categorical

variables were then included as the dependent variable in a logistic regression with

ethnicity as the independent variable. The OR estimates produced by these analyses are

presented in Table A-1. The parameter estimates from the linear regressions mentioned

above where ethnicity was included as the predictor variables and the continuous

variables of income, BMI, average daily energy expenditure and average daily alcohol
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consumption were the outcome variables are also included in Table A- 1 . This table

allows each separate ethnic group to be compared on all of the independent variables.

Step 3: Determining an Association Between the Mediating Variable and the Outcome

Variable

To determine if each independent variable was associated with the outcome

variable, hypertension, each variable was added separately to a logistic regression model

that included ethnicity, age and gender (Models 3 through 8).

In Model 3, the effect of socioeconomic status was examined by including the variables

of income and education into the model. In table 13, it can be seen that as income

increases, the odds for having high blood pressure decreases. For education, those with

less than secondary school education, secondary school education only, some post-

secondary education, trades certificate and college diploma were found to have a

significantly higher odds of having high blood pressure than those with a bachelor's

degree (OR's = 1.35, 1.29, 1.22, 1.28 and 1.28, respectively; p <. 001).

In Model 4, the effect of physical activity on hypertension was examined. In this

model, it can be seen that physical activity is significantly associated with hypertension.

Results reveal that as average daily energy expenditure increases by one, the odds of

having hypertension decreases by 0.92 (p<.001).

Model 5 examines the relationship between BMI and hypertension. This

regression analysis reveals that for every one unit increase in BMI, the odds of having

hypertension significantly increases by 1.11 (p<.001).

The relationship between smoking status and hypertension is examined in Model

6. Results of this analysis suggest that smokers who were classified as former smokers

81





had a significantly higtier odds of having hypertension than those classified as non-

smokers (OR = 1.19, p<.001).

In table 13, Models 7 and 8 display the results of the regression analyses testing

for the effect of acculturation and alcohol consumption on hypertension respectively. As

stated previously, the variable of alcohol was recoded to test for a possible J or U-shaped

relationship between alcohol consumption and hypertension. Analysis was performed

using both the recoded variable and the original variable; both of which, did not produce

significant results. Acculturation was also not found to be significantly associated with

hypertension. Therefore, since neither acculturation nor alcohol consumption were found

to be significantly associated with hypertension, they did not meet the requirements to act

as a mediating variable. Therefore, these variables were excluded from the final model.

Step 4: Determining the individual effects ofeach independent variable

Finally, to determine if the independent variables acted as mediating variables

between ethnicity and hypertension. Models 3 through 8 were then analyzed to determine

if any of the independent variables explained 10-15% or more of the excess odds

experienced by the ethnic groups that significantly predicted hypertension in Model 2.

This was done using the following formula:

% Excess Risk Explained = (ORu-ORa)/(ORu-l .0) X 100.

Where:

ORu = The OR in Model 2 for a specific ethnic group and

ORa = The OR from Models 3 through 9 for the same ethnic group.

Using the above equation for all of the ethnic groups that significantly predicted

hypertension in Model 2, it was observed that the only significant mediating effects were
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between SES and Aboriginals as well as obesity and Aboriginals. By itself, SES

accounted for 12.3% of the excess in odds experienced by Aboriginals in comparison to

Canadians and obesity accounted for 42.5% of the excess in odds. None of the other

independent variables accounted for >10% of the odds experienced by the ethnic groups

in model 2 that were significantly associated with hypertension.

Other Findings

In model 9, ethnicity was regressed on high blood pressure along with the control

variables of age, gender, diabetes, marital status, exposure to secondhand smoke and

number of consultations with a medical doctor. In this model, it can be seen those

classified as single had significantly lower odds for hypertension than those who were

married (OR = 0.85, p<.001). Those with diabetes were significantly more likely to have

hypertension (OR =3.35, p<.001). In addition, for every one unit increase in doctor

consultations, there was an increase of 1 .03 in the odds for hypertension. Finally,

exposure to second-hand smoke w£is associated with significantly lower odds of having

hypertension than those who were not exposed (OR = 0.87, p<.001). In the final logistic

model, ethnicity was regressed on high blood pressure along with the independent

variables, SES, BMI, physical activity and smoking status because analyses revealed that

they were associated with both ethnicity and hypertension and as such, it is necessary to

adjust for the effect of each of these variables. The control variables of diabetes, marital

status, number of health consultations and exposure to secondhand smoke were also

included. The results of this analysis reveal that even after adjusting for the effects of

physical activity, BMI, alcohol consumption and smoking status, there is significant

variation among ethnic groups on their odds of having high blood pressure. In Model 10,
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it can be seen that Ukrainians, Chinese, Portuguese, Aboriginals, Blacks, Filipinos and

South East Asians were found to have significantly higher odds of having high blood

pressure than Canadians (OR's = 1.40, 1.43, 2.75, 1.30, 1.66, 2.17 & 2.12 respectively,

p<.001). When analyzed without the other independent variables, the variable, which had

the greatest effect on the relationship between ethnicity and hypertension, was obesity.

Model 5 displays the results of the regression analysis between ethnicity and

hypertension while adjusting for obesity. Comparing these results to those of model 2, it

can be seen that after adjusting for the effect of obesity, the OR's for Chinese, South

Asians, and South East Asians increase from a non-significant OR to a higher significant

OR. In addition, the OR for Filipinos remains significant, and increases from 1.70 to 2.16

and the OR for Blacks remains significant and increases fi"om 1 .57 to 1 .69.

In conclusion, results of the analyses of this study reveal that there is variation

among ethnic groups on their prevalence and odds for high blood pressure. The

independent factors of SES, BMI, physical activity and smoking status were shown to be

significantly associated with hypertension and to vary among ethnic groups. These

variables, however, were not found to mediate the relationship between ethnicity and

hypertension, except for the mediating effects found between aboriginals and the

variables of SES and BMI. After adjusting for the effects of the independent variables, a

greater number of ethnic groups were found to be significantly different from the

Canadian referent group on their odds of having high blood pressure.
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CHAPTER 6 - DISCUSSION

The previous chapter presented detailed resuUs of the analysis between ethnicity

and hypertension in Canada. This chapter will provide a presentation of these findings

within the framework of the research objectives. The first section will review the

research objectives and the theoretical framework that guided this study. Within this

discussion, the research hypotheses will also be reviewed.

The second section of this chapter contains a discussion of the results from the

descriptive and multivariate analyses between ethnicity and hypertension in relation to

the theoretical model.

Next, the limitations of this study are presented. The limitations of performing

secondary data analysis are discussed as well as potential sources of systematic error

specific to this study.

The final section of this chapter provides an explanation of the study's

implications. Suggestions for future research examining cardiovascular disparities

between ethnic groups are also discussed. Finally, concluding comments about the thesis

are presented.

Review ofResearch Objectives

Numerous studies in the past have revealed health disparities between ethnic and

racial groups. These differences have been found on many different health outcomes,

such as cardiovascular disease, cancer and diabetes (Dundas et al., 2003; Baskar et al.,

2006). Because Canada is composed of several different ethnic groups, it is important to

identify groups at increased risk and identify the factors that place them at higher risk.

Since cardiovascular disease is the number one cause of mortality for both men and
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women in Canada and hypertension is the most significant modifiable rislc factor for

CVD, it would be valuable to identify ethnic groups at increased risk for hypertension in

Canada (Statistics Canada, 2004; Tomson & Lip, 2005). Studies performed in other

countries have identified differences between ethnic groups on hypertension risk,

however, these studies caimot be generalized to the Canadian population and they

generally employ race or broad ethnic categories as the principal variable (Baskar et al.,

2006; Lane & Lip, 2001; Yusuf et al., 2001). While differences in hypertension have

been identified across these groups, there is great variation between ethnic groups

amongst racial and broad ethnic categories that could mask differences in hypertension

and cardiovascular disease (CVD) risk. Because of the vast number of ethnic groups

within Canada, it is important to move past crude classifications based on race and

examine ethnic group differences to fully understand the differential distribution of

hypertension. This study aimed to examine the relationship between ethnicity and

hypertension based on more narrowly defined ethnic groups identified within the

Canadian Community Health Survey.

Based on previous literature, it was hypothesized that there would be variation

among ethnic groups on their risk for having high blood pressure. In addition, it was

hypothesized that these variations would exist within narrower classifications of ethnicity

or race. Even further, since past research had shown that ethnic/racial groups varied on

the hypertension risk factors of SES, BMI, physical activity, smoking status,

acculturation and alcohol consumption, it was hypothesized that ethnic groups analyzed

in this study would also vary on these factors and that these factors would mediate the

relationship between ethnicity and hypertension.
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Results related to hypotheses

The first research hypothesis to be addressed involves the risk of hypertension

among ethnic groups in Canada. In the descriptive analyses, it was shown that there is a

wide variation among ethnic groups on the distribution of hypertension. This is consistent

with past literature that has also shown significant variation among groups on the

prevalence of hypertension (Anand et. Al., 2003; Baskar et al., 2006, Sundaram et al.,

2005). These studies, however, have examined differences between broad racial or

ethnic groupings. This study looked at much more narrowly defined ethnic

classifications than previous studies and as such, is the first to provide a more detailed

picture of the distribution of hypertension among the Canadian population.

In comparison to other studies, some interesting findings should be noted. For

one, numerous studies in the past have reported Blacks to have a significantly higher

number of individuals with hypertension than Whites (Thomas et al., 2005; Sundaram et

al., 2001). The results of the current study are inconsistent with these past findings, in

that. Blacks were found to have a lower prevalence of respondents reporting hypertension

than Whites. Reasons for these inconsistencies may be due to differences in the methods

used to classify individuals as Black or White. In the current study, individuals who

reported Black or White as their cultural group were disaggregated according to their

ethnic background. Therefore, those classified as Black or White in this study represent

respondents who identified Black or White as their cultural group and "Other" as their

ethnic background. For this reason, both of these groups represented a much smaller

group and smaller proportion of the total sample than previous studies. Many other

studies only used the classifications of Black or White. Therefore, it is possible that, in
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these studies. Blacks were found to have a higher frequency of individuals with high

blood pressure than Whites due to the inclusion of respondents who were disaggregated

according to ethnic group in this study.

Another important observation of the prevalence of hypertension is that variation

existed within broader ethnic or racial categories. For example, there was a great deal of

variation among groups who, in previous studies have been grouped together under the

classification of European or White. Percentage of respondents with high blood pressure

among these groups ranged from 14.19% (French) to 21.26% (Ukrainian). The results of

this analysis support the need for more finely defined research to really gain a better

understanding into the relationship between ethnicity and hypertension in Canada.

Differences on Adjusted Oddsfor Hypertension

In addition to prevalence, differences between ethnic groups were also found on

the odds for hypertension after adjusting for age and gender using logistic regression.

Ukrainians, Portuguese, Aboriginals, Blacks and Filipinos were all found to have

significantly greater odds of hypertension than Canadians. A discussion of these findings

and a comparison of the results to previous studies are presented below.

Although Blacks were not found to have a higher prevalence of hypertensive

respondents than Whites, as literature would suggest, this study did find that Blacks had

higher odds of having high blood pressure after controlling for age and gender than other

groups which is consistent with past research. As mentioned previously, numerous

studies have reported Blacks to have a greater risk for hypertension than other groups.

Therefore, while prevalence rates do not agree with these previous findings, adjusted

odds ratios do, confirming that Blacks are at a health disadvantage in regards to
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hypertension than other groups, even after disaggregating this group amongst other

groups. These results suggest that it is important to study this group further to identify

factors that place them at a heaUh disadvantage.

Contributing to the current Hterature on the heaUh of aboriginals in Canada, the

current study found aboriginals not living on reserves to have significantly higher odds

for hypertension. This is not surprising as it has been shown that aboriginals have a much

higher prevalence of diabetes than non-aboriginals; and diabetes, as previously

mentioned, is highly associated with hypertension (Young et al., 2000). In the current

study, having diabetes was associated with odds for hypertension 3.35 times greater than

those without diabetes after controlling for ethnicity, age, gender, marital status, exposure

to secondhand smoke and number of doctor consultations. In addition, aboriginals have

also displayed a higher prevalence of obesity, another risk factor for hypertension and

CVD (Frohlich, Ross & Richmond, 2006). Findings from this study were consistent with

these statistics in that, every one-unit increase in BMI was associated with an increase of

1.11 in the odds for hypertension. The finding that Aboriginals are also at increased odds

for hypertension in addition to the numerous other health disparities experienced by this

group, emphasizes the need for interventions focused on reducing their excess health risk.

Inconsistent with other findings, this study did not find South Asians to have

significantly greater odds for hypertension. Several previous studies have found South

Asians to be at an increased risk for CVD in comparison to other groups, such as the one

performed by Anand et al. (2003) that studied cardiovascular risk between Chinese,

European, and South Asians. In their study, Anand et al. (2003), found that of the three

groups, South Asians had the highest prevalence of CVD. For this reason, it would be
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expected that South Asians would also be at an increased odds for hypertension. This

was not the case, however. Results of the logistic regression analyses adjusting for age

and gender reveal that South Asians were not significantly different than those classified

as Canadian. One possible explanation for this unexpected finding is that it is possible

that South Asians may have a higher risk for CVD on a whole, but a lower risk for

hypertension, specifically. Other cardiovascular risk factors may contribute to the

increased cardiovascular risk found among South Asians, and not hypertension. It should

also be noted that Anand et al. (2003) had a much smaller sample size than the current

study and the sample was not nationally representative.

Adding to the current understanding of the relationship between ethnicity and

hypertension in Canada, this study went beyond broad classifications of race and

ethnicity and examined more finely defined ethnic groups. In doing so, important new

information was discovered. Results of this analysis revealed that Ukrainians, Portuguese

and Filipinos are at a much greater risk for hypertension than those classified as

Canadians. Because previous studies included each of these groups within broader racial

or ethnic groupings, these groups have not previously been identified as groups at

increased prevalence or odds for hypertension or for cardiovascular disease. This

highlights the importance of studying more narrow ethnic classifications. In using broad

racial or ethnic categories, groups such as those above that experience a health

disadvantage will go unnoticed and, as a result, interventions aimed at reducing this

excess risk will not be implemented.

In conclusion, this is the first study in Canada examining the relationship between

more finely defined ethnic groups and hypertension. In doing so, it was found that
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variation existed within broader racial or ethnic groupings. While not without its

limitations, the results of the current study suggest that narrower ethnic definitions are

important for understanding the distribution and odds for hypertension within Canada.

Limitations of this study and suggestions for improving the study of the relationship

between ethnicity and hypertension will be discussed below.

Association Between Independent Variables and Ethnicity

The second research hypothesis involves the risk factors examined in this study.

Much of the research done in the past has found differences between ethnic groups on

risk factors for hypertension. Based on previous literature, it was first hypothesized that

ethnic groups would vary on the factors of SES, physical activity, BMI, smoking status,

acculturation and alcohol consumption. It was further hypothesized that each of these

factors would be significantly associated with the odds of having hypertension. Finally,

it was hypothesized that these factors would mediate the relationship between ethnicity

and hypertension in Canada.

Results for the comparison of ethnic groups on each of the independent variables

are consistent with past literature, in that, the ethnic groups within my study were found

to differ on each of these risk factors. This is not surprising, as many other studies have

found difference between ethnic groups on each of these variables (Williams & Collins,

1995; Dawson, Sundquist & Johansson, 2005; Asbridge Tanner & Wortley, 2005; Sorof

et al., 2004; Fuchs et al., 2006; Bock et al., 2005). This study, however, employed the use

ofmuch more narrowly defined ethnic groups and it was found that ethnic groups that

have previously been combined together under a broad ethnic or racial classification also

vary on all of the above factors. Therefore, this again emphasizes the need for using
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narrower classifications when studying ethnicity as these groups are also found to differ

on health behaviours that influence health outcomes.

Even further, these results support the theory that ethnicity is representative of an

individual's social experience whereby it exerts influence on many socio-structural and

behavioral factors of life. This has been made evident through studies that have found

differences between ethnic groups on numerous environmental factors, including the ones

examined in this study. This study expands on this knowledge by providing evidence that

more narrow classifications of ethnicity are also representative of groups that differ on

behavioral and environmental factors. For this reason, it is important to look beyond

broad racial and ethnic categories, as groups within them vary on factors that influence

health. While this study did not find that these health behaviours explain the relationship

between ethnicity and hypertension, they may explain the relationship between ethnicity

and other health outcomes. In order to move forward in understanding the factors that

place certain groups at greater health risk, more finely defined ethnic groups need to be

examined.

Association Between Independent Variables and Hypertension

After establishing that the ethnic groups in this study differed on the above risk

factors, further analysis was done to determine if these risk factors were associated with

hypertension, as literature would suggest. For the factors of SES, BMI and physical

activity, results were consistent with past research. For instance, for socioeconomic

status, both lower levels of education and lower income were associated with greater

odds of having hypertension. In regards to BMI, as BMI increased, the odds of having

hypertension also increased. Finally, the odds for hypertension decreased as physical
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activity increased.

Inconsistent with past research, acculturation and alcohol consumption were not

found to be significantly associated with hypertension. In regards to acculturation, it was

expected that as acculturation increased, the odds of having hypertension would also

increase (Belanger-Ducharme & Tremblay, 2005). This was not the case, however, and it

may be, that although acculturation is generally associated with a decrease in health, it is

not associated with increased odds for hypertension.

In regards to alcohol, no significant association was found between consumption

and hypertension despite numerous studies that suggest consuming high amounts of

alcohol is associated with a higher risk of hypertension. Table A-2 in Appendix A

presents results of the logistic regression analyses testing for the hypothesized nonlinear

relationship between alcohol consumption and hypertension. This first logistic regression

equation included the transformed alcohol variable alone controlling for age and gender

and the second model included ethnicity. Neither of these analyses produced significant

results for alcohol, which is inconsistent with studies that have found a J-shaped

relationship between alcohol consumption and hypertension. Fuchs et al. (2006),

however, looked at the relationship between alcohol consumption and incidence of

hypertension while this study looked at alcohol consumption and the presence of

hypertension. Therefore, it is possible that hypertensive respondents within this study

had already begun to make lifestyle changes to reduce their blood pressure and as such

would report lower levels of alcohol consumption than prior to their diagnosis of

hypertension. In addition, respondents may have been hesitant to report true values of

alcohol consumption if they consumed higher amounts than suggested healthy values for
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individuals with hypertension or amounts that are socially acceptable. Finally, it may be

that consuming high amounts of alcohol are associated with increased odds for

hypertension, but there is no association between consuming lower amounts to no

alcohol. In this case, it would be more valuable to categorize individuals according to

those who consume large amounts of alcohol (e.g., >210g/wk) and those who do not.

For smoking status, results were also inconsistent with past research. In fact, the

findings were opposite to what was expected. Although not significant, daily smokers,

occasional smokers (former daily) and always-occasional smokers had lower odds of

having hypertension than non-smokers. This produces questions to the validity of the

smoking variable used within this study. To ensure that there were no errors performed

when the original smoking variable was recoded for this study, smoking was regressed on

high blood pressure using the original variable. The results of this analysis produced

similar findings to those of this study, suggesting the problem was not in the coding of

the variable. Results of this analysis are presented in Appendix A in table A-3. This may

suggest that there is a problem with the original smoking variable and caution should be

taken in interpreting the results of this study.

Influence ofIndependent Variables on Relationship Between Ethnicity and Hypertension

Because of the above evidence that SES, BMl, physical activity and smoking

status were associated with both ethnicity and hypertension, this study examined whether

these factors accounted for ethnic differences on the odds of having hypertension.

Results of these analyses reveal little variation between the baseline model and all

subsequent models. A mediating effect was only found in two instzmces: aboriginals'

odds of having hypertension decreased when either SES or BMI was controlled. For all
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other ethnic groups, the socioeconomic and behavioral factors did not explain their

increased odds of having hyp>ertension. In fact, when BMI was controlled, the odds of

having hypertension for Chinese, South Asians, Blacks, Filipinos and South East Asians

all increased.

The findings of this study do not support the hypothesis that differences in

hypertension among ethnic groups in Canada are mediated by socioeconomic and

behavioral factors. Results do, however, indicate the importance of controlling for the

effects of BMI when examining the relationship between ethnicity and hypertension, as

the effects of this factor may mask associations between ethnic groups and hypertension.

Furthermore, analysis would suggest that for aboriginals, strategies aimed at reducing

obesity and SES disparities among this population, may be effective at reducing their risk

of hypertension.

In summary, this study has shown that ethnic groups vary on the prevalence of

hypertension and the odds of having hypertension. This relationship, however, cannot be

explained by the factors of SES, BMI, physical activity, smoking status, acculturation and

alcohol consumption. Therefore, this study implies the need for more research aimed at

identifying the factors that place certain ethnic groups at increased odds of having

hypertension. Only when these factors are identified, can effective strategies aimed at

reducing disparities between ethnic groups be implemented.

Limitations

Before discussing the implications of this study and suggestions for future

research, the limitations of this current study in terms of the research design and the
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measurements used in the survey are addressed.

While there are benefits, in regards to time and money, in analyzing data collected

for other reasons to address secondary research questions, it does limit the researcher to

examining the questions contained in the survey and these may not always be ideal for

the researcher's purpose. In this study, it was decided that the questions contained within

the CCHS, cycle 2.1 would be sufficient for the purpose of answering the current

research questions. There were, however, some limitations with regards to the variables

analyzed.

First £ind foremost there were limitations in regard to the classification of ethnicity

used within this study. As stated previously, the variable of ethnicity was created using

responses from 2 separate questions within the CCHS. The first question was "to which

ethnic or cultural groups did your ancestors belong?". The second question was "People

living in Canada come from many different cultural and racial backgrounds. Are you :

White, Chinese, South Asian, Black, Filipino, Latin American, Southeast Asian, Arab,

West Asian, Japanese, Korean, Aboriginal or other?". A crosstab between these 2

variables was then performed and respondents were classified according to the narrowest

classification possible. This clzissification required some respondents to be classified

according to their ethnic background. This may not be the most accurate measure of

ethnicity. This type of classification may not accurately capture those who identify

strongly with their background, and as such, are influenced by the cultural values of their

heritage. Along the same lines, by providing answers for the question, to which cultural

group or background a respondent comes from. Statistics Canada may have missed

valuable information. Allowing an individual to come up with his or her own answer may
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be more valuable in identifying the cultural group to which an individual identifies. In

addition, collecting information regarding the degree to which an individual feels that it is

important to maintain the customs and tradition of their heritage may also be useful in

creating a stronger measure for determining ethnicity.

That being said, however, it has been shown that those who are bom in Canada of

Canadian-bom parents are more likely to identify themselves as Canadian (Thomas,

2005). In the same respect, the likelihood of someone reporting himself or herself as

Canadian increases with the number of generations a person's family had lived in Canada

(Statistics Canada, 2003). First generation individuals are much more likely than second

or third generation individuals to report being of an ethnic/cultural background other than

Canadian and to participate in ethnic or immigrant associations. This would suggest that

those who reported an ethnic background other than Canadian did experience some sense

of identification with that heritage and likely maintained some of the cultural values of

that group. Moreover, this is likely the best measure that is currently available for a

population-bzised study.

There were also some limitations in regards to the measure of hypertension. As

stated previously, this study was limited to the measure used within the survey. This

measure was a self-report of hypertension that had been diagnosed by a medical

professional. Self-report measures of hypertension have been shown to underestimate the

actual prevalence of hypertension within a population (Sauver et al., 2005, Goldman,

Weinstein & Lin, 2003). In addition, it is not known whether the validity of self-reported

hypertension varies by ethnicity. Measured blood pressure would obviously be a more

valid determination of hypertension; unfortunately, this study was limited to the data
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available.

Another limitation with the measure of hypertension is that no data was collected

in regards to specific information about the respondents' hypertension. Respondents

were just simply asked if they had high blood pressure that had been diagnosed by a

medical professional. The actual blood pressure values were not collected and therefore,

the severity of hypertension was not identified. This could be important as ethnic groups

may vary on the severity of hypertension experienced. In addition, it is not known how

respondents who had hypertension that was controlled through medication or other

treatment would respond to the question of whether or not they had high blood pressure.

Finally, survey data does not capture undiagnosed hypertension and as such, this study

likely underestimates the prevalence of hypertension within Canada.

Self-report measures of BMI, participation in physical activity, smoking status

and alcohol consumption may also be inaccurate. It is possible that respondents altered

their answers to these questions to be closer to what they deem is socially desirable or

acceptable (eg., respondents claim to be thinner or more physically active than they

actually are). Self-report measures of height and weight, however, have shown high

validity (Tomoyuki & Shosuke, 2005). In addition. Statistics Canada accounts for people

overestimating their physical activity by asking people about the types of activities in

which they participated and then calculating their energy expenditure using the lower end

MET value for that type of activity.

Systematic Error

A study that analyzes a large population survey may be subject to systematic

errors that lead to an underestimate or overestimate of the relationship between the
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variables of interest, consequently affecting the validity of the study. One possible

systematic error within this study is recall bias. Recall bias occurs when the way a

respondent's memory is influenced by their disease status. If bias influences one group

more than another than the relationship being investigated may be distorted. Within this

study, it is possible that hypertensive respondents were more aware of their weight and

health behaviours related to hypertension than someone who had normal blood pressure

and would report more accurately.

Another type of systematic error related to the current study is interview bias.

Interview bias occurs when the outcome of an interview is influenced by the opinion or

prejudice of the interviewer. The CCHS, however, takes precautions to minimize this

type of bias. For example, the survey is administered over the telephone through the use

of Computer Assisted Telephone Interviewing (CATI). Studies have shown that

respondents are more likely to report sensitive or socially undesirable information when

an interview is conducted over the phone than when in person (St. Pierre & Beland,

2004). In addition, since the interview is computer assisted, the interviewer is less likely

to provide any additional verbal or non-verbal indicators.

Another important type of bias that may have influenced the findings of this study

is selection bias. A large proportion of the original sample was dropped due to missing

data and these individuals were significantly different than those that remained on all of

the important variables used within this study. Because such a large proportion of

individuals were eliminated, this could have important implications in regards to the

study's findings. For example, if a large proportion of the individuals with high blood

pressure for one specific ethnic group were eliminated, then analyses for this group

105





would be underestimates. As a result, an association between that specific ethnic group

and hypertension that does truly exist may not appear.

The previous section highlighted the limitations of the current study in regards to

the measures collected and possible systematic errors. The rest of this chapter is

dedicated to discussing implications of this study and future research directions.

Implications

Canada is a multi-cultural society, composed of groups of people from many

different ethnic and cultural backgrounds. It is the policy of this country to allow

individuals the freedom to practice their own religion, maintain their own cultural values

and participate in their own ethnic or cultural customs and practices. As a result, Canada

has become an ever-changing mosaic of ethnic diversity. Accordingly, population health

interventions need to adapt to this ever-changing population. Numerous studies have

revealed an association between race and ethnicity and many different health outcomes,

fi-om cardiovascular mortality to functional health status. In addition, many of these

studies have found that health differences between ethnic groups could be partly

explained by socioeconomic status and various behavioural or lifestyle factors, such as

weight, diet and physical activity. Unfortunately, most of these studies have been based

on broad racial or ethnic groupings that do not serve to adequately represent the diverse

Canadian population. This study, using much more finely differentiated ethnic groups

than previous studies, demonstrates significant variation across groups that have

previously been collapsed together. Ukrainians, Portuguese, South Asians, Aboriginal,

Blacks and South Ka.st Asians were all found to have significantly higher odds of having
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hypertension than those classified as Canadians. Knowing that these ethnic groups in

Canada are at a greater risk of having hypertension provides the basis and opportunity to

create interventions that are tailored towards each of these groups. Even further, if it was

known what factors placed these specific groups at greater risk, then health professionals

could address these factors specifically; thereby, creating a much more efficient and

effective program. While this study did find that specific groups had significantly greater

odds of having hypertension, ftiture research should validate these findings before

making any definitive conclusions about these groups. Mainly, this study suggests that

differences exist among more narrowly defined ethnic categories and supports the use of

narrower classifications in future research examining ethnic disparities in health. Even

fiirther, the results of this study suggest that obesity, physical activity, alcohol

consumption, smoking status acculturation and socioeconomic status do not explain the

relationship between ethnicity and hypertension in Canada. Therefore, fiirther research

must be done to determine what factors mediate the relationship between ethnicity and

hypertension in Canada. Potential factors that may explain this relationship are presented

below along with other future research suggestions.

Future Research Directions

The current study has demonstrated that the odds of having hypertension are

associated with ethnic classification within Canada. The results of this study suggest

several avenues for future research.

First, since this study was not able to account for the association between

ethnicity and hypertension with the socioeconomic and lifestyle factors examined in this

study, further research should focus on identifying what factors can explain this
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relationship. As mentioned previously, it has been demonstrated that ethnicity exerts

influence on an individual's social and physical environment. Social factors are

generally modifiable behavioral factors. As such, intervention programs that address the

behaviors or factors that are partly responsible for an ethnic groups' increased risk for

hypertension, may potentially reduce ethnic disparities on hypertension. Therefore,

research should focus on identifying if there are other social factors that can help to

explain the relationship between ethnicity and hypertension in Canada.

Since this study was limited to the data that was available in the CCHS, several

important social factors were not included in the analysis. For example, one important

behavioral factor that was not included within this study is diet. Diet is very closely tied

to ethnicity. Ethnic groups differ on their consumption of fruits and vegetables, sodium,

complex carbohydrates, cholesterol and Omega-6 and Omega-3 fatty acids (Xie, et al,

2003; Goodwin et al., 2006; Daryani et al., 2005; Estruch et al., 2006). Each of these

dietary factors has also been associated with hypertension or hypertension risk factors.

Therefore, it is possible that diet mediates the relationship between ethnicity and

hypertension in Canada.

Another social factor that was not included in the current analysis, which may

influence the relationship between ethnicity and hypertension, is social support. Wu,

Noh, Kaspar & Schimmele (2003) found that differences existed among 12 different

ethnic groups in Canada on the level of social support received. Many other studies

report similar findings where the ethnic or racial groups they were studying differed on

social support variables (Speer et al., 1999; Holahan, Moerkbak & Suzuki, 2006;

Moriarty & Butt, 2004; Miller-I^ncar et al., 1998). Not only has social support been
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linked to ethnicity, but it has also been associated with cardiovascular disease.

Specifically, studies have found that lower social support is associated with higher blood

pressure and a higher risk ofCV events, such as stroke or myocardial infarction (Uchino,

Uno & Holt-Lunstad, 1999; Hawkley et al., 2006; Andre-Petersson et al., 2007).

Looking at this evidence, it would seem plausible that social support may mediate the

relationship between ethnicity and hypertension and therefore, research should examine

the effect of social supp>ort on this relationship.

In addition to investigating other potential mediating social factors, research

should also be done to investigate the potential interaction between genetics and the

environment. As stated previously, studies have found that ethnic groups vary on gene

polymorphisms associated with health disorders and that these polymorphisms often exert

influence on health outcomes through interaction with some environmental factor.

Studies of gene-envirorunent interactions may be able to explain the increased risk

experienced by ethnic groups identified in this study, mainly Ukrainians, Portuguese,

South Asians, Aboriginal, Blacks and South East Asians. Even further, genetic studies

could focus on looking within a specific group identified to be at greater risk, such as

Ukrainians, and examine whether individuals with hypertension in this group have a

higher prevalence of gene polymorphisms that can explain their increased risk, either

alone or by interaction with an environmental factor.

In addition to expanding on the knowledge of the current study by examining

other possible factors that may explain the relationship between ethnicity and

hypertension, further research should be done to improve the method of studying

ethnicity. Presently, it is difficult to make comparisons between studies as they are often
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employing categorizations based on broad ethnic or racial classifications. The current

study suggests that using broad racial or ethnic categories to study ethnicity is not

specific enough as differences exist among groups within these categories. Only by

obtaining a clearer understanding of specific finely defined ethnic groups, can progress

be made in understanding variation in health outcomes across ethnicity.

Along with examining more narrow ethnic groups, future research should also be

done to determine the best method for capturing ethnic identity. Studies should attempt to

uncover the question or questions that would extract the most accurate measure of the

cultural or ethnic group to which one identifies. In addition, research should also focus on

creating a scale indicating the degree of connectedness an individual feels towards their

ethnic identity. It is likely that variations among ethnic groups within Canada are greatest

among individuals who feel a strong connection to their ethnic identity. In addition,

studies have shown that ethnic groups differ on the degree of connectedness they feel to

their ethnic group. For example, 78% of Filipinos reported feeling a strong sense of

connectedness to their ethnic group, while 65% of Portuguese, 60% French Canadians,

58% of Chinese and 56% of Italians did (Statistics Canada, 2003). Therefore, ethnic

groups may also differ on the level of influence their ethnic identity has on their behavior

and lifestyle. For this reason, it would be important to create a variable measuring

connectedness to ethnic identity to truly grasp an understanding of differences between

ethnic groups.

Finally, since prevalence is a crude measure for estimating risk among ethnic

groups, studies should be done to estimate the incidence of hypertension for each ethnic

group. This would involve performing a longitudinal study at the population level.
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Therefore, those responsible for implementing such studies should collect data on

hypertension among respondents and study subjects. In addition, the results of the current

study also suggest that it would be valuable to classify respondents using narrower ethnic

classifications.

Concluding Remarks

A major tenet of the Canadian Health Care Act is to create a healthy society with

no disparities based on characteristics such as age, sex, socioeconomic status or ethnicity.

Therefore, research aimed at identifying population groups at increased risk for various

health outcomes is of utmost importance within Canada. The current study has

contributed to this field of research by revealing that ethnic groups differ on their odds of

having hypertension, one of the most importiint modifiable risk factors for cardiovascular

disease. While this study did identify specific groups at increased odds for hypertension,

further research should focus on validating these findings using superior study methods

as this study was subject to selection bias, potential measurement error and possible

confounding of unmeasured risk factors. This study, however, has provided a good basis

and a starting point for the study of ethnicity and health disparities in Canada.

Another major contribution of this thesis is the use of more narrowly defined

ethnic groups than previous studies. The majority of studies looking at the relationship

between ethnicity and health employ the use of very broad ethnic or racial groupings. The

results of this thesis reveal that differences exist between more finely defined ethnic

groups on their risk for hypertension as well as on social factors such as socioeconomic

status and health behaviors. This suggests that critical information in the field of health
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research will be missed if ethnic groups are aggregated together into one broad racial or

ethnic category. Important health disparities may not be identified. As a result,

interventions aimed at reducing these disparities will not be implemented and these ethnic

groups may continue to have a health disadvantage compared to other groups. This is of

great importance as it is undesirable for inequalities in health to exist between ethnic

groups, as everyone should have equal opportunity to live a healthy life.
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Table A-2. Odds Ratiofor High Blood Pressure. Testingfor a Non-linear Relationship

Between Alcohol and Hypertension

Regression Model

Variable 1 2

Transformed Alcohol ToO ToO

Age 1.07* 1.07*

Gender

Male 1.01 1.01

Female ±

Ethnicity

Canadian ±

French 1.01

English 1.01

German 0.93

Scottish 0.92

Irish 1.14

Italian 1.21

Ukrainian 1.48*

Dutch 0.93

Chinese 0.99

Jewish 0.95

Polish 1.30

Portuguese 2.78*

South Asian 1 .20

Norwegian 0.96

Welsh 0.78

Swedish 0.91
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Aboriginal 1.73*

White 0.93

Black 1.57*

Korean 0.91

Filipino 1.70*

Japanese 0.68

South East Asian 1 .44

Arab 0.97

West Asian 0.22

Latin American 1.01

Other 1.29

Multiple 1.20

± Referent Group

* p< .001
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Table A-3

Percentage ofRespondents with High BP by Type ofSmoker with Original CCHS 2.

1

Variable

PercentVariable












