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ABSTRACT

With over 18% of the Canadian population born outside of Canada, the health of
immigrants is an important concern. Heart health is of particular importance because
heart disease is the leading cause of death among men and women in Canada. Using data
from the National Population Health Survey (NPHS), the purpose of this thesis is to first
establish whether immigrants to Canada have lower rates of coronary heart disease
(CHD), and high blood pressure (HBP) than native-born Canadians, and second to
determine the lifestyle and psychosocial factors that predict heart health and compare
them between immigrants and native-born Canadians.

Regression and survival analyses of the NPHS data indicate that lifestyle and
psychosocial risk factors such as smoking status, body mass index, alcohol consumption
and depression affect immigrants and native-born Canadians similarly. Immigration
variables such as length of time in the host country and country of origin are significant
risk factors for HBP, however, not in the incidence of CHD. Immigrants were more
likely to have HBP than native-born Canadians. However, immigrants have a
significantly lower incidence of CHD than native-born Canadians. Native-born
Canadians are at a higher risk of heart disease at a younger age than immigrants. These
results suggest that there must be other factors relating to immigration affecting the heart
health of immigrants.

Due to the complexity and high incidence of heart disease in Canada, it may never
be possible to ascertain all of the risk factors for heart disease. However, this study has

identified several key risk factors and has excluded other variables as possible risk
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factors. The risk factors identified in this study can form the basis for the development of

heart health programs to target all Canadians—both native- and foreign-born.
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CHAPTER ONE

INTRODUCTION

1.1 The Research Problem

In 2001, the Canadian population was estimated to be 29.6 million, of which 5.4
million (18%) were not born in Canada (Statistics Canada 2003). A report published in
early 2003 by Statistics Canada revealed that in 2001, there were more foreign-born
citizens in Canada than there had ever been in the past 70 years and that there were over
200 ethnic origins represented in Canada (Statistics Canada 2003). Undeniably, Canada
is becoming progressively more diverse, corresponding to shifts in the country of origin
over time from European countries to Asian and African countries. In the early 1900s to
the middle of the century, most immigrants to Canada came from Europe. In the first half
of the twentieth century, immigration of Chinese people was prohibited under the
Chinese Immigration Act of 1923. The Act was repealed in 1947, and Chinese
immigrants living in Canada were able to sponsor family members to immigrate to
Canada (Dench 2004). Canadian policy makers have adjusted their immigration policies
over time responding to political, social and economical issues throughout the world,
causing a shift in the country of origin of immigrants over time. Slowly, throughout the
later half of the twentieth century immigration shifted from predominantly European
countries to Asia, Africa and South/Central America, partially due to the liberalization of
immigration laws (Dench 2004). In 1921, 97% of all immigrants to Canada were born in

European countries (Dench 2004), by 1996 the proportion of European-born immigrants



to Canada had dropped to 47% (Statistics Canada 1997), a proportion that has continued
to decline given the most recent statistics from Citizenship and Immigration Canada.

Immigrants come to Canada with their own culture, traditions, religion and
language. However, immigrants also come to Canada with differing lifestyle habits and
health statuses than native-born Canadians. Immigrants have different health needs than
native-born Canadians (Fowler 1998). Immigrants may be young and in good health
when they arrive in Canada (Statistics Canada 1999), however, inevitably they will age
and develop health concerns as they live in Canada. The “healthy immigrant effect”
refers to the trend where immigrants are healthier at arrival in their host country than the
average person in either the host or origin country (Chen et al 1996; McDonald and
Kennedy 2004). This “effect” has been documented in several host countries, including
Canada (Parakulam et al 1992; Chen et al 1996; Friis et al 1998). Over time the “healthy
immigrant effect” seems to decrease, and immigrant health status decreases, converging
downward toward the health status of the native-born. One possible explanation for this
decrease includes the adoption of poor lifestyle habits of the host country (Matuk 1996;
Wong and Wong 2003; Newbold and Danforth 2003; Mooteri et al 2004). Alternatively,
a less frequently investigated explanation for the decrease in health status is the stress of
immigration itself (Janes and Pawson 1986). Immigration has the potential to be stressful
given language barriers, cultural differences, acculturation, employment difficulty, health
care service differences, and lack of social support (Statistics Canada 1999).

Another possible explanation for the decline in health status among immigrants is

the structure of the health care system. Birch et al (1999), for example, argue that the
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restructuring of the Canadian health care system over the 1990s has meant that an
increasing proportion of care is non-insured. In an era of cost-containment, the impacts
within the Canadian health system are not equal across the population (Eyles et al 1995),
with low-income groups and the poorly educated less able to deal with system
restructuring, even within the publicly financed system (Birch et al 1999). By extension,
the immigrant population may be particularly disadvantaged. Unease or distrust of the
medical system, or a medical system that does not provide culturally sensitive and
appropriate care may create additional barriers (Deinard and Dunnigan 1987; Anderson et
al 1993; Bentham et al 1995).

Declines in health status may also reflect a broader set of health determinants that
are magnified within the immigrant population. Articulated by the determinants of health
framework, health is influenced by a broad range of factors and interrelationships
between factors, with demonstrated associations between health status and social,
demographic, economic, and environmental variables (Jones and Moon 1987; Evans and
Stoddart 1990; Evans 1994; Dunn 1996). Consequently, declining relative health within
the immigrant population may represent a combination of issues including their social,
political, economic, and cultural position within the host society. Conversely, loss of
socioeconomic status, social networks, poor working conditions, and language barriers
may contribute to declines in health (Anderson 1987; Saldov and Chow 1994; Chen et al
1996; Elliott and Gillie 1998; Grossi et al 1999). Access to health services may be
especially limited among immigrant women whose family, job, or cultural expectations

and roles may make it difficult to access and use resources (Anderson et al 1993; Dyck



1995; MacKinnon and Howard 2000; Oxman-Martinez et al 2000; Weerasinghe et al
2000). Poor access and service use may lead to a worsening of health status over time
owing to the relative under-use of preventative health screening and under-diagnosis and
treatment of health problems. However, it is also likely that if health status continues to
decline over time, barriers to care must also persist over time, while existing evidence
suggests that utilization of health care services actually increases with increasing duration
of residence (Newbold and Danforth 2003). Improved access and use of health services,
therefore, likely leads to increased recognition and reporting of conditions, and
consequently, poorer self-assessed health.

Immigrants may also embody different perceptions of health relative to the
broader population in general, and health professionals in particular, hindering
understanding of health and illness. Indo-Canadian women, for example, perceive
loneliness and depression as matters that do not warrant medical attention, but instead
view them as personal problems (Anderson 1987). If, on the other hand, health status is
correlated with these effects, it is logical to assume that as acculturation progresses,
language skills improve, and knowledge of and opportunities to access health services
increase, health status should, at a minimum, stabilize. However, it is ultimately unclear
from the literature what role acculturation has upon health outcomes, although
acculturation, measured through (for example) community participation, social contacts,
income adequacy, housing, etc., may be associated with improved health (Hunt et al

2004).



1.2 Research Context

Rapoport et al (2004) published a report of the economic burden of chronic
diseases in Canada. They used the National Population Health Survey data from 1999 to
measure the utilization of physicians and hospitals for the management of chronic
conditions. There were seven chronic conditions with a prevalence of over 10% in the
respondents over 60 years: arthritis (46%), high blood pressure (35%), back problems
(18%), heart disease (16%), cataracts (15%), diabetes (11%), and thyroid disorder (10%).
Among the younger respondents (<60 years) the most prevalent conditions were arthritis
(12%), back problems (15%), and migraines (10%). Even though these chronic
conditions were the most prevalent, it was the management of heart disease, cancer and
bowel disorders that utilized significant physician and hospital resources (this is true for
respondents older than and younger than 60 years).

Currently, the leading cause of death in Canada is coronary heart disease. In
2001, 74,824 deaths were attributed to heart disease in Canada (Heart & Stroke
Foundation 2004). Thirty-three percent of all male deaths and 35% of all female deaths
in 2001 were attributed to heart disease or stroke. Both men and women suffer relatively
equally from heart conditions, however, men suffer from heart disease on average 10
years younger than women (55 years versus 65 years) (Heart & Stroke Foundation 2004).

Immigrants to Canada seem to have lower rates of heart disease than native-born
Canadians (Sheth et al 1999). Sheth et al (1999) reported that there were 1,093 heart
related deaths per 100,000 native-born Canadian males compared to 758 heart related

deaths per 100,000 South Asian immigrants and 599 heart related deaths per 100,000
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Chinese male immigrants. Similarly, there were 567 heart related deaths per 100,000
native-born Canadian females compared to 494 heart related deaths per 100,000 South
Asian immigrant females and 360 heart related deaths per 100,000 Chinese immigrant
females. What can explain the variances in the incidence of heart conditions? Can the
difference be explained by the differing lifestyle factors of immigrants versus native-born
Canadians? Measuring the incidence of coronary heart disease among immigrants
provides researchers an opportunity to try and explain for the differences in the incidence

of coronary heart disease across countries (Yusuf et al 2004).

1.3 Research Objectives

The purpose of this thesis is to establish the relationship between heart health and
immigration using the data from the National Population Health Survey. Specifically, the
objectives of this research are three-fold:

e To establish whether immigrants to Canada have lower rates of heart related
diseases (coronary heart disease, stroke, high blood pressure) than native-born
Canadians.

e To determine the role of lifestyle (smoking, alcohol use, physical activity) and
psychosocial factors (social support, stress, depression) on the incidence of heart
related conditions for immigrants and relative to the native-born population, if
differences in heart health exist.

o To determine if the incidence of heart related diseases among immigrants

increases the longer they live in Canada, regardiess of age. For instance, does a
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55 year old who has lived in Canada for less than 10 years have a lower risk of

heart disease than a 55 year old who has lived in Canada more than 10 years?

1.4 Contributions of this Research

The purpose of this research is to contribute to the current breadth of literature
regarding immigration and health, in particular, heart health. The methodology and
theory behind this research are consistent with other studies investigating immigration
and health (Dunn and Dyck 2000; Wong and Wong 2003). However, this study is the
first of its kind (as far as the author can tell) to specifically address the heart health of
immigrants in comparison to native-born Canadians. Also, this research is one of the few
immigration studies to address the risk factors for heart health separately for men and
women. Evidence suggests that women and men suffer from heart disease differently and
at different ages (Heart & Stroke Foundation 2004), yet gender differences have only
recently been fully accounted for in the literature, or it has focused on one gender only.
By comparing the heart health of immigrants with native-born Canadians, it is possible to
establish the differences in the incidence of heart diseases, as well as, the differences in
lifestyle behaviours that impact health between the two populations. Also, the outcomes
of this research will hopefully identify at what point after immigration, immigrants
increase their risk of heart health problems. It is anticipated that the conclusions that are
made from this research will impact policy decisions regarding the health care and health
promotion for immigrants, not only when they first arrive in Canada, but throughout their

lives in Canada.



1.5 Chapter Outline

The next chapter provides an overview of the literature of immigration and heart
health. The chapter also describes other studies which have used the National Population
Health Survey (NPHS) in their analyses of immigrants to Canada. The NPHS provides
the data for this study; an outline of the NPHS and the questions used for this thesis are
described in chapter three. In addition, chapter three also outlines the methodology for
this study.

The purpose of chapters four and five is to present the results of this thesis.
Chapter four describes the descriptive results and the correlations identified between
heart health and immigration. The results of the logistic regression for overall heart
health, coronary heart disease and high blood pressure are detailed in chapter five. In
addition, the results of the survival analysis are presented in chapter five.

Finally, chapter six reviews the major findings of this research, followed by a
discussion of the contributions of this research in terms of its methodology, theory and
policy implications. As a final point, there is some discussion regarding possible future

research in the area of immigration and heart health stemming from this research.



CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

Canada has experienced a large influx of immigrants over the twentieth century.
In the early part of the century the majority of the immigrants were from Europe, but by
the end of the twentieth century most of the immigrants were from Asian countries
(Dench 2004). Recent immigrants are generally healthy when they arrive, a phenomenon
called the “healthy immigrant effect”. Immigrants, on average, are healthier than the
population in their native country and healthier than the general population in the host
country, given self-selection, their relatively young age, and health screening before
arrival. Eventually, however, immigrant health declines and converges toward that of the
general population within the host country. There have been several studies describing
the health changes of immigrants the longer they reside in the host country. This chapter
will critically review the studies that were identified which described the health of
immigrants in the host countries, with a specific emphasis on the studies that investigated
heart health.

Several adverse lifestyle factors are associated with the increased risk of coronary
heart disease (CHD), including smoking, diabetes, obesity, poor diet and physical
inactivity (Health Protection Branch 1998; Yusuf et al 2004). Yusuf et al demonstrated
that these risk factors could account for most of the risk of CHD worldwide across all

ages and both genders. There is also emerging evidence from Yusuf et al’s study and

9



Elliott’s study (1995) that suggests psychosocial variables, such as social support and
stress also play also role in the incidence of heart disease. Psychosocial stress is a
difficult variable to measure. Elliott and Dean’s ecology analysis (1998) attempted to
assess the relationship between psychosocial stress and heart disease by correlating stress
indicators data (education, marital status, etc.) from the Canada Health Promotion Survey
with self-reported stress levels. Then a multivariate analysis was conducted to measure
the relationship between stress and heart disease.

Many industrialized countries have implemented heart health programs to provide
education regarding heart health (Luepker et al 1996; Holmes et al 2001; Garcia-Palmieri
et al 2002; Assaf et al 2002). In Canada, the Canadian Heart Health Initiative (CHHI)
(Canadian Heart Health Initiative 2003) links national, provincial and local health
departments and combines research with community-based heart health programs. The
purpose of CHHI is to address the major risk factors of heart disease that are preventable
or controllable. Generally, heart health programs up until this point have addressed the
well-known, modifiable risk factors for heart disease, such as smoking, physical
inactivity and diet. Elliott and Dean (1998) suggest that programs should also be
targeting the emerging psychosocial risk factors (stress) as well.

In 1997, Sellers et al (1997) conducted a meta-analysis to measure the
effectiveness of heart health programs, concluding that the effectiveness of heart health
programs was variable, with a portion of this heterogeneity partially explained by the
evaluation tools used to measure the effectiveness of the program, as well as, by the

intervention (to reduce risk factor) itself. It is important to identify the risk factors for
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heart disease so that they can be effectively targeted and measured through the heart
health programs throughout the world.

As previously mentioned, almost 20% of Canada’s population is foreign-born,
meaning that it is important that the needs of this group be met when designing heart
health programs in Canada. However, in order to effectively design a heart health
program that targets immigrants, it is first important to establish the risk factors of heart
disease in an immigrant population. A literature review was conducted to identify studies
that addressed the risk factors of heart disease among immigrants. However, it is
important to first describe a few of the methodological concerns with immigration

research in general.

2.2 Methodological Concerns with Immigration Research

The research of immigration and immigrant heart health poses several
methodological challenges. One of the greatest obstacles regarding immigration research
is attempting to manage the large number of contextual variables. There are several
challenges associated with trying to control for this magnitude of variables (Friis et al
1998). A few examples of the contextual variables include language barriers, income,
education, skills, and cultural and religious beliefs. It is often difficult to control for
variables without discriminating or making assumptions about the immigrant group. For
instance, when considering the health of immigrants it is important to recegnize that
disclosing personal information about oneself, even to a health practitioner, is not as

culturally accepted in some cultures as it is in others (Liao et al 2004). For this reason,
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when measuring illness in a population, researchers must recognize that not all
immigrants will be diagnosed by a health practitioner, despite suffering from the
researched illness.

Another important factor to recognize when considering immigration research is
that all immigrants do not have the same motivations for immigrating. Some immigrate
voluntarily and others immigrate non-voluntarily (e.g. refugees) (Friis et al 1998).
Similarly, immigrants have different skills, thus their employability in the host country is
quite variable—some migrants are very highly educated, while others have practically no
education or skills. Therefore, it is difficult to make common assumptions about all types
of immigrants.

A third methodological challenge encountered is the limited data available
specifically for immigration alone. Researchers must often use other databases and
survey information to derive immigration information; census data or their equivalent are
commonly used. This poses a problem because these data sources were not specifically
designed for use with an immigrant population, therefore, they may not include or
account for the variables that are important to immigration.

Finally, another common concern is the “healthy immigrant effect”, making it
difficult to define a comparable control group. Using native-born people in the host
country as a control group would be a methodological flaw because immigrants and
natives have different cultures, backgrounds and genetics, thus they are not comparable
groups (Parakulam et al 1992). However, to compare immigrants to citizens from their

country of origin would also be a methodological flaw because immigrants tend to be
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younger and healthier, therefore, more able to migrate than the general population. Thus,
they cannot be compared to the general population in their country of origin because it
would produce biased results.

Friis et al (1998) outlined these and other methodological concerns in their study.
They also proposed a study design that could control for some of the flaws mentioned
above. The ideal study design would involve using three study cohorts (migrants-to-be,
non-migrants from origin country and residents of host country) and it would include
repeated prospective measures (i.e. longitudinal study). While the study design is good,

it is also difficult to implement, with few studies able to achieve the ideal design.

2.3 Immigrants and the Risk Factors for Heart Disease

A literature search was conducted using MEDLINE (1966 through September
2004), EMBASE (1980 through 2004 week 35) and PSYCHLIit (1984 through June 2004)
databases to identify studies that examined the health of immigrants. Table 2.1 outlines
the studies identified in this search.

Twenty-three cohort studies (Marmot and Syme 1976; Alfredsson et al 1982;
Carter et al 1984; Silman et al 1985; Nair et al 1990; Parakulam et al 1992; Matuk 1996;
Chen et al 1996; Enas et al 1996; Porsch-Oezcueruemez et al 1999; Dunn and Dyck
2000; Anand et al 2000; Dotevall et al 2000; Dallo and James 2000; Frisbie et al 2001;
Hoogeveen et al 2001; Diwan and Jonnalagadda 2001; Perez 2002; Kaplan et al 2002;
Wong and Wong 2003; Newbold and Danforth 2003; Gadd et al 2003; Mooteri et al

2004) and two reviews (McKeigue et al 1989; Daly et al 2002) were identified that
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examined risk factors for heart disease or high blood pressure (hypertension) in relation
to immigration. Several risk factors were investigated among the studies including
demographic variables, such as age, gender, income, marital status and education;
lifestyle factors, such as body mass index (BMI), physical activity, smoking, alcohol
consumption, lipid measures (cholesterol); psychosocial factors, such as stress, perceived
health, social support; and immigration factors, such as country of birth and length of
time in host country.

Marmot et al (1976) were the first group to publish a study on incidence of CHD
in an immigrant population. For this reason, their work is often cited in other
publications (Carter et al 1984; McKeigue et al 1989; Dunn and Dyck 2000). Marmot et
al studied the acculturation of Japanese Americans in California, comparing the incidence
of heart disease between men of Japanese descent in California, men of Japanese descent
in Hawaii and Japanese men in Japan. They also studied incidence of heart disease
between Japanese Americans who had become more ‘Westernized’ compared to the
incidence of heart disease in Japanese Americans who retained more of their Japanese
culture. Marmot et al (1976) found that Japanese Americans (especially those in
California) had the highest rates of heart disease, and Japanese who still lived in Japan
had the lowest rates of heart disease. Marmot et al (1976) tested to see if Japanese
Americans who had become mostly ‘Westernized’ displayed more risk factors for heart
disease than their Japanese American counterparts who had retained their culture. They

found that when they controlled for typical risk factors for heart disease (cholesterol,
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smoking, blood pressure) the ‘Westernized’ Japanese Americans still had higher rates of
heart disease.

Marmot et al (1976) proposed that the higher rate of heart disease among
‘Westernized’ Japanese Americans may be a result of other non-biological factors of
acculturation, hypothesizing that Japanese culture emphasizes group cohesion, group
achievement and social stability. ‘Westernized’ American culture, on the other hand,
emphasizes social and geographic mobility and individualized striving ambition.
American culture encourages more Type A behaviour ', which is a proven risk factor for
heart disease (Haynes et al 1980). Unfortunately, the authors did not provide evidence to
support this hypothesis.

In a continuation of Marmot et al’s research, Carter et al (1984) used the data
from the Hawaiian cohort of Japanese men from Marmot et al’s (1976) original study.
Carter et al (1984) separated the Hawaiian cohort into two groups: men with Okinawan
ancestry or men with mainland Japan ancestry. The sample of 11,000 Japanese men
included first- and second-generation immigrants; however, there is no indication in the
study how many men were in each category. In Japan, Okinawan men had lower rates of
all causes of death, including CHD than men from mainland Japan. Carter et al (1984)
wanted to measure if these differences in heart disease incidence could be seen in Hawaii
as well. Interestingly, the Okinawan men were found to be heavier (more overweight),
they consumed more caffeine and saturated fat, and were less educated than the mainland

Japanese immigrants. In Hawaii, there was not a significant difference in mortality due

' Type A behaviour refers to the characteristic of having a personality that is marked by impatience, aggressiveness,
and competitiveness. This is in comparison to Type B behaviour which is characterized by having a personality that is
marked by a lack of excessive aggressiveness and tension.
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to CHD (or any other cause of death) between the two groups of Japanese immigrants.
These findings suggest that Okinawan immigrants have integrated or acculturated to
another culture and in doing so, have altered their incidence of heart disease.

Alfredsson et al (1982) conducted a case-control study to examine the incidence
of heart attacks among Finnish male immigrants to Sweden in relation to their length of
stay in Sweden. From a registry of heart attacks in Sweden, 393 heart attacks occurred
between 1974 and 1976 in men born between 1911 and 1935. There were 985 age-
matched controls selected from the general population. In the heart attack group there
were 32 Finnish immigrants and in the general population group there were 55 Finnish
immigrants. They found that Finnish men who had lived in Sweden 10 to 19 years had a
2.7 times greater risk of having a heart attack than native-born Swedish men. However,
men who had lived in Sweden less than 10 years or more than 20 years only had a 1.3
times greater risk of having a heart attack compared to native-born Swedish men
(p=0.007). These results were age-standardized, which eliminates the possibility that
younger Finnish men were more likely to have lived in Sweden less than 10 years and
therefore had a lower incidence of heart attacks due to their age.

The purpose of the Scandinavian cohort study by Dotevall et al (2000) was to
determine if the decrease in the incidence in CHD in Sweden could be attributed to the
influx of immigrants to Sweden. Dotevall et al recruited 1618 men and women in
Sweden to complete a screening procedure for CHD including completing a
questionnaire and undergoing physical and laboratory examinations. Then, they collected

data regarding heart attacks from a registry of heart attacks in Sweden. A limitation of
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the methodology used by Dotevall et al (2000) was that they established immigrant status
using the last name of the heart attack patient in the registry. This posed a problem
because a person’s last name does not necessarily indicate his or her ethnic heritage.
Dotevall et al (2000) justified this procedure stating that until the 1950s Sweden was a
homogeneous country, and, therefore, any people with non-Swedish names must have
immigrated since the 1950s. Another limitation of this study is the lack of immigration
data, with the authors neglecting to report the length of time that the immigrants had
resided in Sweden, meaning that it was not possible to establish whether or not recent
immigrants displayed the same risk factors as their long-term immigrant counterparts.
Despite the study’s shortcomings, Dotevall et al (2000) concluded that immigrants in
Sweden seem to demonstrate more risk factors for CHD than native Swedes. The
immigrants had higher rates of smoking, high blood pressure and higher indices of
obesity (body mass index, waist-to-hip ratio). These findings contradict Dotevall et al’s
hypothesis that the declining incidence of heart disease is correlated to the increase in
immigration to Sweden.

Another Scandinavian study compared immigrants from various countries to
native-born Swedes (Gadd et al 2003). They found that the incidence of heart disease
was consistently higher for males than females, and that immigrants (regardless of
country of origin) had significantly higher incidences of heart disease than native-born
Swedes. They controlled for age, education and employment status and still found the

same results.
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The Giessen Study surveyed 480 Turkish immigrants living in Germany (Porsch-
Oezcueruemez et al 1999). They found that the greatest predictors of heart disease
among the Turkish males were stress and hypertension, however, the greatest predictor of
heart disease among the Turkish females was obesity.

The purpose of the cross-sectional study by Silman et al (1985) was to determine
if the lifestyle habits of Bangledeshi male immigrants to England could explain their 30%
higher incidence of CHD than native-born English males. Through a series of
questionnaires and interviews Silman et al (1985) compared smoking and dietary habits
of the Bangledeshi immigrants to native-born English males. They ;:oncluded that
Bangledeshi male immigrants were 50% more likely to smoke than native-born English
males and that Bangledeshis seemed to have high fat diets. Silman et al (1985) did not
report any information regarding length of time that the immigrants lived in England.
They reported that they controlled for age and social status, but did not indicate how
these measurements of social status were identified and tabulated.

Daly et al (2002) reviewed literature specifically regarding CHD in Chinese-
Australians. Despite the limited availability of data, they concluded that Chinese-
Australians seek health care differently than native-born Australians.  Chinese
immigrants have different perceptions of illness and health. Daly et al defined Chinese
health-seeking behaviour as a passive behaviour, while the Australian health-seeking
behaviour is an active behaviour. Also, Chinese immigrants in Australia display a greater
reliance on family members for jobs typically provided by nursing services in Australia

than native-born Australians. This is an interesting finding because they were able to
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demonstrate that relying on hospital admission records or data from health care services
was inadequate in measuring the health of Chinese immigrants in Australia.

The other review identified in the literature search examined the incidence of
CHD in South Asian immigrants living in the United Kingdom (McKeigue et al 1989).
The purpose of the study was to try to explain why South Asian immigrants have
increased rates of CHD even when the known risk factors for CHD (smoking,
cholesterol, hypertension) are controlled. While they were unable to explain the
increased risk due to a lack of high quality data, they did, however, hypothesize that the
increased risk was due to a biologic difference regarding insulin resistance. This is
interesting in terms of immigration because it demonstrates that people can only
assimilate and integrate to a certain extent—immigrants from South Asia have different
genetics, and thus have different health care needs, which policy makers need to take into
account.

Diwan and Jannalagadda (2001) conducted a study to try and identify a link
between acculturation and risk factors for CHD. They surveyed 226 Asian Indians (over
50 years old) living in the southwestern United States to examine the relationship
between social integration and health status. The authors reported that better health was
associated with greater perceived social support and relatives nearby.

In another study of acculturation and heart disease, Dallo and James (2000)
examined the blood pressure in Chaldean-American women in a cross-sectional study.
The study measured the blood pressure of the 130 participants, in addition, to

administering a questionnaire regarding acculturation. Women were eligible to
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participate if they were between 35 and 45 years of age and of Chaldean descent. Dallo
and James took into account length of time in the United States, English language
proficiency and other acculturation factors such as involvement in children’s school and
ethnic identification. Dallo and James (2000) found that the strongest predictors of blood
pressure were body mass indices and waist-to-hip ratios. These weight-related factors
were inversely correlated with age, education, employment outside the home and
involvement in children’s school. There were several limitations of this study, including
a relatively small sample size and a lack of additional information on risk factors for
CHD such as smoking, exercise and diet. From an immigration perspective, the greatest
limitation of this study was the difficulty in measuring acculturation. While the weight-
related measurements were objective, consistent and reliable measurements, the measures
of acculturation were more difficult to measufe objectively, which could lead to the
misinterpretation of results. However, to take this limitation into account, Dallo and
James statistically demonstrated that the scales for the acculturation measures were
acceptable using Cronback alpha coefficients (Dallo and James 2000).

Hoogeveen et al (2001) conducted a prospective cohort study in which they
examined plasma levels of lipoprotein [a] in Asian Indians in India compared to Asian
Indian immigrants in the United States. High levels of plasma lipoprotein [a] are a risk
for CHD. Hoogeveen et al tried to replicate the ideal study design outlined by Friis et al
(1998) by incorporating three study arms: 57 Asian Indians living in India and diagnosed
with CHD; 46 Asian Indians living in India without signs or symptoms of CHD (control

group); and 206 Asian Indians living in the United States (but were born in India).
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Hoogeveen et al (2001) did not report the length of time that the Asian Indians were in
the United States. They detected that the levels of lipoprotein [a] were similar among the
Asian Indians in India with CHD and the Asian Indian immigrants to the United States.
This finding is interesting because it indicates that there are other variables interacting in
the United States increasing the plasma levels that are not present in India, or else the
plasma levels of the immigrants would be similar to the control group in India.
Hoogeveen et al (2001) propose that this increased risk of CHD among Asian Indians in
the United States could be attributed to the Westernized lifestyle of increased
consumption of calories and fat, higher stress levels and low levels of physical activity.

The study by Frisbie et al (2001) compared native-born Americans to immigrants
from Asia (Japan, China, Philippines, Korea, India, Vietnam). They looked at several
demographic variables including marital status, education, income, employment status,
age and gender. They reported that the native-born population was significantly more
likely to have an activity limitation, to report more days in bed than immigrants, and to
report poorer self-reported health than immigrants to the United States.

Another study of Asian Indian immigrants to the United States was reported by
Enas et al (1996). They surveyed 1688 Asian Indian immigrants (physicians and their
families) regarding several risk factors for heart disease including hypertension, body
mass index (BMI), diabetes, smoking and lipid measures. They compared the results to
the Framingham Study (a large study of the incidence of heart disease in the U.S.), and
determined that Asian Indian immigrant males had three times the risk of heart disease

than the general population (p<0.0001). This trend was not observed among the females

21



in the study. When immigrant males without heart disease were compared to the
immigrant males with heart disease, they reported that the males with heart disease were
significantly more likely to smoke, have a family member with heart disease, and to have
diabetes and hypertension. Interestingly, there were no significant differences between
the immigrant males in terms of BMI, length of time in the United States or
vegetarianism.

A recent study by Mooteri et al (2004) surveyed 527 first generation immigrants
from India to the United States (The Konkani Heart Study) to identify their risk for heart
disease. They investigated several possible risk factors including age, hypertension,
cholesterol, diabetes, smoking and length of time in the United States. They found that
the significant predictors of heart disease among this group of immigrants were age,

gender, smoking and length of time in the United States.

2.4 Canadian Studies

Ten studies were identified that compared the risk factors for heart disease
between immigrants and native-born Canadians. The study by Anand et al (2000)
surveyed 985 immigrants from South Asia, China and Europe. Anand et al (2000)
detected a significantly higher prevalence of CHD among South Asians (11%) than
among Chinese (2%) and Europeans (5%) (p=0.0004). Anand et al reported that, not
surprisingly, the European immigrants had lived in Canada longer than the South Asians
and the Chinese (mean 44.5 years versus 19.5 years and 20.5 years, respectively). The

most interesting result identified by Anand et al (2000) was that lifestyle factors,
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associated with Westernization (smoking, obesity) were both significantly higher among
the European immigrants, however, the incidence of CHD was still highest among the
South Asians.

Nair et al (1990) examined the incidence of CHD in immigrants to Canada during
two separate time periods (1969 to 1973 and 1984 to 1988), using data from the census
and the Canadian Mortality Data Base. They found that the incidence of heart disease
was lowest among immigrants from Latin America, China and South Asia and highest
among immigrants from Scandinavia and Africa. Overall, there was a decrease in
mortality due to heart disease between 1969 and 1984, except in immigrants from Africa,
in which casé there was an increase in the incidence of CHD. This study by Nair et al
(1990) was one of the few to report data regarding immigrants from a variety of origins.
This study was able to capture a very large sample size, however, limitations remain. For
example, not all of the data in the study is weighted for appropriate comparisons between
groups. They did control for age, however, they did not report the length of time that the
immigrants had been in Canada.

Matuk et al (1996) surveyed the health status of immigrants to Canada who had
immigrated within the three years prior to the administration of the Newcomers’ Health
Survey. Immigrants of all ages completed the questionnaire (548 respondents completed
the survey, 408 were over 12 years old). This study looked at demographic variables
(income, education, age, gender, etc.), and self-perceived (self-rated) measures of health
and stress (234 respondents answered the questions on the survey regarding perceived

measures). Self-perceived health was rated as excellent or good in 90% of the
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respondents, although 84% of the newcomers indicated that their lives were very or fairly
stressful. 'Women reported more life stress than men, and stress overall increased with
age. When immigrants were asked what made their lives stressful, the most common
responses were unemployment, language barriers and securing affordable housing. Only
8% of the respondents owned their homes, in 80% of the families the income was less
than $30,000 per annum. Eighteen percent were unemployed and seeking employment.
Parakulam et al (1992) investigated the health status of immigrants compared to
native-born Canadians using a healthfulness index based on factors such as presence of
chronic illness, use of health care facility and degree of activity limitation (disability).
Their study found that immigrants were generally healthier than native-born Canadians.
However, when the results were divided according to age group and immigration status it
was the men and women who were over 60 years old who immigrated to Canada since
1970 that had the lowest healthfulness scores. Women appeared to be slightly less
healthy than men (both native-born and immigrant), however, this may be influenced by

the factors used to calculate ‘healthfulness’—in particular ‘use of a health care facility’.

2.5 Studies Reporting Results from the National Population Health Survey (NPHS)
The study by Wong and Wong (2003) used the 1996/97 NPHS data to investigate
the relationship between heart health and immigrant women. They looked at risk factors
for CHD including hypertension, obesity, diabetes, physical activity, smoking and the use
of hormone replacement therapy. They also looked at immigration factors such as

country of origin and length of time in Canada. They found that age, diabetes, income,
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physical activity and length of time in Canada were significant predictors of hypertension
among immigrant women. A limitation of this study was that it included all immigrant
women over 20 years of age, while there is significant research to indicate that males are
most likely to develop heart disease in their fifties, and women are most likely to develop
heart disease in their sixties (2004a). Thus, it is questionable why this study would
include such young women, when they have very little risk of developing heart disease.
Kaplan et al (2002) published a short report of data regarding hypertension among
Asian immigrants to Canada using the 1996/97 NPHS. They described the characteristics
of 1,971 Asian immigrants who completed the survey. Essentially, the study concluded
that the prevalence of hypertension among Asian immigrants increased as Asian
immigrants’ period of residence in Canada increased. However, it is important to
interpret the findings with caution. The factor used to establish hypertension was one
question on the survey that asked “Have you been diagnosed with high blood pressure by
a health professional?” Hypertension is a disease that often is undiagnosed because the
symptoms are often not severe enough to seek medical treatment. This may be especially
true among a foreign, non-English (or French) speaking population that may have
difficulty seeking health care. As immigrants integrate or assimilate into Canadian
culture they may be more likely to see a health professional, and at that time be
diagnosed with hypertension. Therefore, it could be that the incidence of hypertension
does not increase as the time that the immigrant resides in Canada increases, it could be
that as the time that the immigrant resides in Canada increases, the immigrant is more

likely to see a health professional. Another limitation of Kaplan et al’s study is that the
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incidence of hypertension is not compared with the general population. Perhaps this
trend is consistent among Canadians, in which case it is not an immigration issue, but
rather a population health issue.

The study by Dunn and Dyck (2000) examined the social determinants of health
among immigrants to Canada using the 1994/95 NPHS, investigating variables such as
country of origin (European versus Non-European), length of time in Canada (0-9 years,
10 or more years), and demographic variables (age, gender, marital status, education,
income, etc.). When immigrants were compared to native-born Canadians in terms of
chronic illness, there was not a significant difference in the rate of chronic illness.
However, when the immigrants from Europe, United States and Australia (European)
were compared to the immigrants from Asia, Africa and South America (Non-European),
there were significantly more chronic conditions reported among the immigrants from
Europe than the immigrants form the Non-European countries (p<0.001). Also, the
immigrants who had lived in Canada less than ten years were significantly less likely to
report chronic conditions than immigrants who had lived in Canada ten or more years
(p<0.001).

The study by Chen et al (1996) used the NPHS survey from 1994/95 to generate a
comparison between the health status of immigrants and native-born Canadians in
Canada. They reported a slightly higher incidence of heart disease among native-born
Canadians than immigrants (5.0% versus 4.6%). When they divided the immigrants into
categories according to country of origin, they found that 5.2% of the immigrants from

Europe and 3.3% of the immigrants from Non-European countries had heart disease.
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The study by Newbold and Danforth (2003) used the 1998/99 NPHS data to
examine the overall health of immigrants in Canada. This study looked at self-assessed
health scores and compared them to health status. Immigrants reported through the self-
assessed health measure that they had poorer health than native-born Canadians; a trend
that was also apparent among the health status of immigrants and native-born Canadians.
They also found that as length of time in Canada increases, health decreases among
immigrants to Canada. When Newbold and Danforth looked specifically at heart disease
and high blood pressure they found that overall immigrants reported less incidences of
heart disease than native-born Canadians (3.8% versus 4.3%), however, immigrants who
had lived in Canada more than 10 years reported slightly more incidences of heart disease
than native-born Canadians (4.6% versus 4.3%). Immigrants reported more incidences of
high blood pressure than native-born Canadians (13.0% versus 10.4%), and the rate was
even higher for immigrants who had lived in Canada more than 10 years (16.0%).

The study by Perez (2002) used the Canadian Community Health Survey (CCHS)
from 2000/01 to measure the health of immigrants in Canada. The CCHS is similar to
the NPHS in terms of the health variables measured. The sample includes 131,535
respondents over 12 years old in Canada. They reported that when the results were
adjusted for age, education, and income, immigrant males who had lived in Canada for
less than 20 years were significantly less likely to develop heart disease than native-born
Canadian males (p<0.05). However, immigrant males who had resided in Canada for
more than 20 years had comparable incidence of heart disease. This trend was not

observed among immigrant females. Interestingly, when lifestyle factors (obesity,
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smoking, alcohol consumption) were controlled for in addition to age, education, and
income, the trends in heart disease still remained the same between the immigrants and
the native-born Canadians. Perez et al argue that there is little evidence to support that

the declining health of immigrants is due to the adoption of poor health behaviours.
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Table 2.1. Description of studies included in the literature review.

Study Origin  Host Number of Risk Factors Studied
Participants
Mooteri, India USA 527 Age, gender, smoking, obesity,
2004 immigrants hypertension, diabetes, length of
time, alcohol, physical activity
Gadd, 2003 Various Sweden 3.5 million Gender, country of origin
(550,000
immigrants)
Newbold, Various Canada 2058 Age, gender, country of origin,
2003 immigrants income, education, race, marital
status, smoking, alcohol, physical
activity, length of time in Canada,
self-assessed health
Wong, 2003 Various Canada 6024 Age, country of birth, marital status,
immigrant length of time in Canada, income,
women language spoken, diabetes,
hypertension, obesity, physical
activity, smoking
Kaplan, Asia Canada 1972 Gender, age, education, length of
2002 immigrants time in Canada, smoking, alcohol,
physical activity, self-assessed
health, BMI, chronic conditions,
psychological distress
Perez, 2002 Various Canada 131,535 Age, gender, length of time in
respondents Canada, smoking, obesity, alcohol,
physical activity, dietary habits,
country of origin, diabetes
Diwan, Asia/ USA 226 Age, gender, social support, diabetes,
2001 India immigrants hypertension, BMI, length of time
Frisbie, Asia, USA Approx. Age, gender, marital status, number
2001 Pacific 217,000 in household, education, income,
Islands respondents occupation, access to health care
Hoogeveen  Asia/ USA 309 Gender, smoking, hypertension,
2001 India immigrants diabetes, obesity, family history of
CHD, age
Anand, South Canada 985 Smoking, hypertension, diabetes,
2000 Asia, immigrants lipid measures, degree of
Europe, atherosclerosis, BMI
China
Dallo, 2000 Iraq USA 130 Chaldean Age, education, employed outside
women home, marital status, BMI, BP,

language spoken, length of time
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Table 2.1 continued. Description of studies included in the literature review.

Study Origin  Host Number of Risk Factors Studied
Participants
Dotevall, Various Sweden 1618 Smoking, psychological stress,
2000 participants physical activity, BMI, lipid
measures
Dunn, 2000 Various Canada 17626 Age, gender, marital status,
respondents income, education, occupation,
number in household, alcohol,
smoking, social support
Giessen Turkey  Germany 480 Turkish  Age, gender, length of time in
Study, 1999 immigrants Germany, BMI, hypertension,
stress, family history of CHD,
physical activity, lipid measures
Chen, 1996 Various Canada 6379 Age, gender, length of time in
immigrants Canada, income, education
Enas, 1996  Asia/ USA 1688 Asian Age, gender, hypertension, BMI,
India Indian diabetes, smoking, lipid measures
immigrants
Matuk, Various Canada 548 Self-rated health, self-perceived
1996 newcomers stress, social support, education,
occupation, income
Parakulam, Various Canada 13295 Age, region of residence in
1992 respondents  Canada, gender
Nair, 1990  Various Canada Canadian Age, gender, smoking, BP
census (>8
million)
Silman, Banglad UK 327 males Dietary fat intake, smoking
1985 esh
Carter, 1984 Japan USA 8006 menof = BMI, number of years lived in
(Hawaii)  Japanese Japan, number of children, physical
descent activity, lipid measures, alcohol,
caffeine
Alfredsson, Finland Sweden 356 male Length of stay in Sweden
1982 cases
887 male
controls
Marmot, Japan USA Approx. Blood pressure, weight,
1976 10,000 men®  acculturation, diet, smoking

Note: BMI, body mass index; BP, blood pressure; CHD, coronary heart disease; HBP,
high blood pressure; NPHS, National Population Health Survey; NR, not reported; UK,
United Kingdom; USA, United States of America
? Not all men included in the study were first generation immigrants from Japan.
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2.6 Summary and Critique of Literature

The identified studies focused on various risk factors for heart disease from an
immigration perspective. The countries that have published the most studies on heart
disease and immigration are Canada, Sweden and the United States. The majority of the
studies identified regarding heart health and immigration to the United States involved
immigrants from India. The Swedish studies focused primarily on immigrants from other
European countries, predominantly Finland.

Even though the studies all included immigrants, they did not necessarily include
specific immigration risk factors, such as country of origin and length of time in the host
country. Recently, two studies have indicated that length of time in the host country is a
significant predictor of heart disease (Newbold and Danforth 2003; Mooteri et al 2004).
Country of origin is an important variable to establish, since immigrants from different
origins appear to face varying challenges. For instance, culture, religion and/or language
may or may not be a barrier, depending on the country of origin. Immigrants who arrived
in Canada in the early twentieth century are older and more likely to reflect
predominately European sources. With changes to Canadian immigration policy in 1962,
major source countries shifted, such that by 1998, Asia represented the largest origin
region (48%). Europe was the second largest origin (22%), and Africa and the Middle
East combined the third-largest origin (18%) (Dench 2004) (Statistics Canada 1997).
Immigration policy has also shifted over recent years, with the Federal government
placing increased emphasis on economic immigrants. Controlling for period of arrival

also highlights the “healthy immigrant effect”, with cohort effects serving to proxy
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exposure to economic, social and fiscal conditions, greater awareness of health care
opportunities, and increasing need for care with increasing age.

Stress is a proven risk factor for heart disease (Barnes et al 1997). A systematic
review of the relationship between stress and heart disease investigated the following
components of stress: depression, social isolation (lack of social support), adverse life
events, psychosocial work characteristics and Type A behaviour (Bunker et al 2003).
The review concluded that depression and social isolation were risk factors for heart
disease independent of conventional risk factors, such as smoking and hypertension
(Bunker et al 2003). Psychosocial work characteristics and Type A behaviour were not
associated with increased risk of heart disease. There are several reasons why an
immigrant would feel more stress than the average native-born Canadian: immigrants are
faced with the stress of assimilation, homesickness, social acceptance and language
barriers (Matuk 1996).

Another limitation of some of the studies was that they reported results for males
and females together. It is becoming apparent that CHD affects women differently than it
does men. For instance, women have different signs and symptoms of CHD and they
tend to develop the disease later in life (7-10 years later than men) (2004b). The Giessen
Study reported their results separately for males and females and found that predictors of
heart disease among the Turkish males were stress and hypertension, however, the
greatest predictor of heart disease among the Turkish females was obesity (Porsch-

Oezcueruemez et al 1999).
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In 1970, Keys published a study that tracked heart disease across seven countries
(Keys 1970). The study by Keys was the first of its kind to study populations and explore
variances in diet, risk and disease. Keys’ hypothesis was that countries with high levels
of CHD also engage in more adverse lifestyle factors. If Keys’ hypothesis is true then as
immigrants assimilate or integrate into their new environment in the host country they
will adopt the lifestyle factors of the country, and therefore, also converge to the have the
same risk of CHD as the host country. This hypothesis is supported by early immigrant
heart health studies such as Marmot et al.’s. However, in 2004, Yusuf et al demonstrated
that nine risk factors could account for most of the risk of CHD worldwide across all ages
and both genders. The recent study by Perez (2002) also disagrees with Keys’
hypothesis, stating that immigrant health does decline over time in the host country,
however, it is not due to adopting the adverse lifestyle habits of the host country. Perez
suggested that the decline of immigrant health overtime may be partially explained by the
fact that the healthiest immigrants emigrate from Canada (Kilewer and Jones 1997),
leaving behind the cohort of less healthy immigrants.

In summary, there are a number issues that need to be clarified in the current
literature. First, it is important to establish a relationship between heart health and
immigration. Second, males and females need to be studied separately because they seem
to have different risk factors for the same disease. Third, specific lifestyle factors, such as
physical activity, smoking status and alcohol use, need to be examined to see if they are
predictors of heart health. Fourth, if lifestyle factors are not predictors of heart health,

then can psychosocial factors (social support, stress, depression) explain for the
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difference in the incidence of heart disease and high blood pressure between immigrants
and native-born Canadians? Finally, what role does arrival period or duration of
residence play? That is, does the health status of immigrants change (i.e. decline) the

longer they live in Canada?
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CHAPTER THREE

DATA AND METHODS

3.1 Introduction

This chapter describes the methodology used to address the research objectives
for this study. The first research objective was to establish whether immigrants to
Canada have lower rates of heart related diseases (coronary heart disease, stroke, high
blood pressure) than native-born Canadians. Coronary heart disease (CHD) was chosen
as the chronic condition to compare immigrants to native-born Canadians because of its
prevalence within Canada, and because it is a disease that affects both men and women.
Next, if the difference in heart related conditions exists between immigrants and native-
born Canadians, then it is important to determine why the difference exists. Can lifestyle
factors such as smoking, alcohol use and physical activity explain differences in the
incidence of heart related conditions between immigrants and native-born Canadians?
Finally, if lifestyle factors are not predictors of heart health, then can psychosocial factors
(social support, stress, depression) explain the differences in the incidence of heart

disease and high blood pressure between immigrants and native-born Canadians?

3.2 Overview of National Population Health Survey
Data utilized in this analysis were drawn from the National Population Health
Survey (NPHS), and utilized in both the cross-sectional and longitudinal components.

Residents in all provinces in Canada are surveyed for the NPHS, except those living on
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Aboriginal reserves, Canadian Forces Bases, and those in some remote locations. The
first cycle of the survey was run in 1994/95, with subsequent cycles in 1996/97, 1998/99
and 2000/01. The results of the first three cycles of the survey generated both ‘public’
and ‘private’ data. Public data is data that is readily available to the public because it is
impossible from this data set to identify individual respondents. Answers in the public
data set are typically grouped into more restrictive categories to prevent identification of
individuals (i.e. age is reported in groupings: 40-44 years, 45-49 years, etc.). The private
data set on the other hand, includes longitudinal identifiers and individual variables
include greater detail. As such, there are greater confidentiality issues assoﬁiated with the
data, and its use is restricted. Following the 1998/99 cycle, the decision was made to
drop the public component and focus the NPHS upon the gathering of longitudinal data
only.

In addition to public and private data, there were also ‘general’ and ‘health’
components conducted in each of the survey years. The general component included
questions regarding mostly demographic variables, while the health component included
many more questions regarding the health of the respondents, including self-assessed
health status, use of health care facilities, perceptions of health, chronic conditions and
lifestyle factors, such as physical activity, smoking status, and alcohol use. Since the
purpose of this paper is to examine the heart health of immigrants, the health component
was used. In addition, the health component also includes data on sociodemographic,

socioeconomic variables.
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The cross-sectional, publicly available, data from the second cycle of the NPHS
(1996/97) was used for the first part of the analysis, because this cycle included the most
respondents. The 1994/95 and 1998/99 cycles included less than 20,000 respondents
over 40 years, while the 1996/97 cycle included almost 80,000 respondents over 40 years.
The results of the 1996/97 NPHS public data file form the bulk of the results of this
thesis.

In addition, the longitudinal components of the 1994/95, 1996/97, 1998/99 and
2000/01 NPHS were analyzed, utilizing the full longitudinal nature of the data and
allowing the heart health of individuals to be followed over the 1994/95 — 2000/01
period. Following the first (1994/95) cycle, 17,276 individuals (immigrants and native-

born) were eligible for re-interview in subsequent cycles.

3.3 Variables Analyzed

Several variables were used in the analysis, with covariates hypothesized to be
associated with heart health grouped into five broad categories: sociodemographic,
socioeconomic, heart health, immigration status, and lifestyle/psychosocial factors (Table
3.1).

The sociodemographic variables included age, gender, marital status, and region
of residence. The sample was analyzed for all respondents and all immigrants alone,
however, it was also analyzed for males and females separately because of the potential
for varying predictors of heart health between genders. The 1996/97 NPHS sample was

modified to include only respondents over the age of 40 years because the risk of heart
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conditions increases with age, and respondents under the age of 40 are much less likely to
suffer from heart conditions than respondents over 40 years. Age was analyzed as a
continuous variable.

The socioeconomic variables analyzed include education and household income.
Education was divided into three categories: less than high school education, high school
education; or post-secondary education (including completion of partial degrees and
diplomas). Measuring annual household income and accounting for household size,
income adequacy was divided into three categories: high income, mid income and low
income. Respondents in the high income category earned more than $50,000 per annum;
respondents in the mid income category earned between $30,000 and $49,999 per annum;
and respondents in the low income category earned less than $30,000 per annum.

Heart health variables included heart disease, high blood pressure, and ‘any’ heart
condition, with the latter capturing individuals reporting either heart disease, high blood
pressure, or stroke’. The three variables were combined to increase the number of
“events” improving the reliability of the statistical analysis. In other words, with more
events it is more likely to identify a consistent pattern of factors among respondents with
a heart condition.

The immigration variables included length of time in Canada, country of origin
and immigrant status. Length of time in Canada was broken down into three categories:
immigrants who had lived in Canada less than four years, immigrants who had lived in

Canada for five to nine years and immigrants who had lived in Canada for 10 or more

? The variable regarding stroke was not analyzed separately because there were too few incidences of stroke among the
respondents to generate accurate results. That is, there were too few incidences of stroke to identify consistent patterns
among the respondents who had suffered from the effects of a stroke.
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years. The variable for country of origin had two categories: immigrants from Europe,
the United States of America or Australia or immigrants from Asia or other any other
country. A variable for immigrant status was derived from other variables (country of
origin and length of time in Canada). Respondents were categorized as immigrants or
native-born Canadians based on their responses to the other questions.

Finally, lifestyle and psychosocial variables included physical activity, alcohol
use, smoking status, social support, body mass index (BMI), diabetes, chronic stress and
depression. The physical activity variable was a derived variable from a variable for
energy expenditure, and derived from a series of questions regarding types of physical
activity and the number of times the respondent participated in the activity within the last
three months. Activities ranged from gardening to walking to dancing to cycling.

Smoking status was derived from the variable for number of years smoked.
Respondents who indicated that the question was not applicable or responded that they
did not smoke were categorized as never smokers. The remaining respondents were
divided into two additional categories, distinguishing between those who smoked for
more than (or less than) 25 years.

The variable for social support had two categories: high social support and low
social support. These categories were based on the respondents’ social support index.
Respondents who scored between zero and two for social support were placed in the low
social support category and respondents who scored three or four for social support were

placed in the high social support category. The social support index was based on a
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series of questions regarding the closeness of relationships between friends and family
members.

Respondents were divided into two categories for BMI, using a BMI of 27 as the
cut point. A BMI of 18 to 25 is considered normal, BMI values between 26 and 30 are
considered overweight, and BMI values over 30 are considered obese. Respondents with
BMI values between 25 and 27 are considered overweight, but the adverse conditions
associated with weight are more likely to occur in respondents with a BMI 27 or over
(Douketis et al 1999). Thus, for the purposes of the analyses reported in this thesis,
respondents were divided into two categories: BMI less than 27 or BMI more than or
equal to 27. BMI was only reported for those aged 65 years or less. Consequently,
separate analyses were conducted for populations aged 40-65, and all respondents over

40 years.
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Table 3.1. Description of covariates included in the analysis of heart health

Variable Variable Categories
Sociodemographic variables

Gender Male or Female

Marital status Married (common-law) or

Region of residence

Single (widow,divorced)
Atlantic provinces, Quebec,
Ontario, Prairies or B.C.

Socioeconomic variables

Less than high school,

Education High school graduate, or
Post-secondary education

Household income Low, Mid or High income

Heart health variables

Has heart disease diagnosed by a practitioner? Yes or No

Has high blood pressure diagnosed by a practitioner? Yes or No

Has a heart condition Yes or No

Immigration variables
Length of time in Canada

Country of origin

Immigration status

0-4 years, 5-9 years, or more
than 10 years

European
(Europe/USA/Australia) or
Non-European (Asia/other)
Immigrant or Canadian-born

Lifestyle and Psychosocial variables
Physical activity

Alcohol consumption
Smoking status

Social support

Body Mass Index (BMI)

Has diabetes diagnosed by a practitioner?
Chronic stress

Depression

Active, Moderately active,
Inactive

Consumes alcohol or
Abstains from alcohol
Never smoker, Smoked less
than 25 years or Smoked
more than 25 years

High or Low social support
BMI <27 or BMI >27

Yes or No

Less stress than usual, Same
stress as usual or More stress
than usual

Likely not depressed or
Likely depressed
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3.4 Methodology

Individual respondents included in this study were defined as those aged 40 and
over in 1996/97, and analyzed using SPSS (version 11.5), using both descriptive and
multivariate techniques. Frequencies were run for all variables included in the analysis
for all respondents, immigrants alone, and by gender. Crosstabulations were run
comparing immigrants to native-born Canadians in terms of heart health. Also,
crosstabulations were run for immigrants alone regarding length of time in Canada and
country of origin. Crosstabulations were run for any heart condition, heart disease alone
and high blood pressure alone, for males and females separately. The crosstabulations
for stroke were not run alone because there was such a small incidence of stroke among
the respondents that it was not possible to generate accurate results. Pearson Chi-square
tests were calculated for the crosstabulations with a two-sided significance level of 0.05.

Following the analysis of the crosstabulated results, logistic regression was
utilized to examine the concurrent influence of a series of variables on heart health.
Given the binomial nature of the dependent variable (has heart disease (or high blood
pressure) or does not), correlates of heart health are evaluated using a binomial logistic

model, defined as:

P =1/(1+e*™)
where X is a vector of explanatory variables. For the estimation of the model based upon

the 1996/97 survey, forward stepwise regression was used to construct models with
statistically significant relationships. A forward stepwise regression model was used,

with the significance level set at 0.05 for both entry and retention. The benefit of using

42



the stepwise model was that only variables that were significant were entered and/or
remained in the model. It was ideal for this analysis, especially considering the
psychosocial variables, because there is limited evidence to support the hypothesis that
immigrants are more likely to suffer from a heart condition due to a psychosocial factor,
like stress or depression. The analysis was run for heart disease, high blood pressure, and
any heart condition in a pooled model (native-born and immigrants), as well as, in a
model the included immigrants only. Again, the analysis was not run for stroke alone
because there were not enough incidences of stroke to generate accurate results. All of
the variables are categorical, with the categorical representations based upon a priori
assumptions or the nature of the data. The exception is age, which was analyzed as a
continuous variable. Since BMI was calculated only for those respondents less than 65
years old, additional regressions were run, with one including BMI but restricting the age
to 40 — 64 years, and the other without BMI, but using all respondents aged 40 years or
older.

In addition to the regression analysis, a survival analysis was also run (using
SAS), utilizing the full longitudinal nature of the NPHS. Survival analysis is concerned
with studying the time between entry to a study and a subsequent event. Originally the
analysis was concerned with time from treatment until death, hence the name, but
survival analysis is applicable to many areas as well as mortality, including the onset of

heart conditions, with the model defined as;

logh,(t) =a(t) + Bix, +...+ B,xy
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where off) = log Ao(f) (the baseline hazard function), and x represent the set of %
covariates, selected using forward stepwise regression. The survival analysis included all
respondents who were 40 years or over in 1994/95, with the population allowed to ‘age’
forward with each subsequent survey. The 1994/95 survey was used as baseline data, and
all respondents who reported that they did not have a heart condition were included in the
survival analysis to see if they developed a heart condition over the subsequent three
cycles. The same variables were included in the survival analysis as were included in the
regression analysis. There are, however, some differences between the variables included
in the regression and survival analyses, because the regression analysis was generated
with cross-sectional data and the survival analysis was generated with longitudinal data.
Table 3.2 highlights the similarities and differences between the data. Generally, the
demographic, lifestyle and heart health variables are similar in both data sets. However,
the immigration variables represent the most substantial differences between the two,
since the longitudinal component provides more categories for the country of origin

variable than the cross-sectional component.
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Table 3.2. Comparison of cross-sectional versus longitudinal NPHS variables

Variable Cross-sectional Categories LongitudinalCategories
Gender Male/Female Male/Female
Age 40-44 yrs 65-69 yrs 40-44 yrs 65-69 yrs
45-49 yrs 70-74 yrs 45-49 yrs 70-74 yrs
50-54 yrs 75-79 yrs 50-54 yrs 75-79 yrs
55-59 yrs >80 yrs 55-59 yrs >80 yrs
60-64 yrs 60-64 yrs
Marital status Married, common-law, partner Now married
Single Common-law
Widowed, separated, divorced Living with partner
Single (never married)
Widowed
Separated
Divorced
Highest level of  No schooling No schooling
education Sec. school graduation Sec. school graduation
Dipl./Cert. College, Trade Dipl./Cert. College, Trade
Some university Some university
Bachelor degree Bachelor degree
Master, PhD, MD Master, PhD, MD
Income adequacy Lowest income quintile Lowest income quintile
Lower middle income quintile = Lower middle income quintile
Middle income quintile Middle income quintile
Upper middle income quintile ~ Upper middle income quintile
Highest income quintile Highest income quintile
High blood Yes/No Yes/No
pressure
Heart disease Yes/No Yes/No
Length of time in  0-4 years/ 5-9 years/ 10 or 0-92 years
Canada more years
Arrival cohort N/A Before 1970/ 1970-1979/ 1980-
1989/ 1990-1994
Country of birth ~ Canada Canada
U.S., Europe,Australia Other North America
Asia Sou'th, Central America and
Caribbean
Other Europe
Africa
Asia
Oceania
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Table 3.2 continued. Comparison of cross-sectional versus longitudinal NPHS

variables
Variable Cross-sectional Categories LongitudinalCategories
Immigrant status  Yes/No Yes/No
Race White White
Other Black
Korean
Filipino
Japanese
Chinese
Aboriginal Peoples of North
America
South Asian
South East Asian
West East Asian and North
African
;?gcal CUVILY A ctive/Moderate/Inactive Active/Moderate/Inactive
Type of drinker ~ Regular drinker Regular drinker
Occasional drinker Occasional drinker
Former drinker Former drinker
Abstainer Abstainer
Number of years 0-79 0-79
smoked
Body Mass Index  14.1-94.0 14.1-94.0
Diabetes Yes/No Yes/No
:Somal support 0-4 0-4
index

Chronic stress

Depression scale

A lot more than usual
Somewhat more than usual
A little more than usual
About the same as usual

A little less than usual
Somewhat less than usual
A lot less than usual

Never had any

0-8

A lot more than usual
Somewhat more than usual
A little more than usual
About the same as usual

A little less than usual
Somewhat less than usual
A lot less than usual
Never had any

0-8
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CHAPTER FOUR

A DESCRIPTIVE ANALYSIS OF HEART HEALTH

4.1 Introduction

The purpose of this chapter is the present the results of the descriptive analyses.
The analyses describe the characteristics, demographics, lifestyle, and psychosocial risk
factors of immigrants and native-born Canadians. In addition, crosstabulations are
presented which compare the lifestyle and psychosocial risk factors of immigrants to
native-born Canadians. Crosstabulations are also presented describing the changes in the
heart health, lifestyle habits of immigrants based upon their duration of residence in
Canada. The descriptive analyses provide a basis for understanding the data, which will
be useful when interpreting the results of the regression and survival analyses, which are

presented in the next chapter.

4.2 What are the characteristics/demographics of immigrants in Canada?

Several variables regarding demographics and the characteristics of respondents
of the 1996/97 NPHS are available. The variables included in the analysis are listed in
Table 4.1. There were 5,446 (20.3%) immigrants included in the sample of respondents.
This ratio of immigrants to native-born Canadians is consistent with the literature (Heart

& Stroke Foundation 2004).
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4.2.1 Demographic variables

There were almost as many female immigrants as there were male immigrants
(49.4% versus 50.6%, respectively), and there were more native-born females than
native-born males (52.0% versus 48.0%, respectively). The largest age category was 40
to 49 years. The number of respondents per age category decreased as age increased.
The mode age for the whole sample was 50 to 54 years compared to 55 to 59 years for
the immigrants >,

Slightly more immigrants reported being married or in common-law relationships
than the native-born Canadians (76.1% versus 71.4%). More immigrant males reported
being married than females (83.4% versus 68.8%). It is important to note that this study
includes all respondents over 40 years, since women tend to live longer than men, there is
a high probability that more women than men are widows.

More immigrants reported having post-secondary education than the native-born
Canadians (57.5% versus 52.6%). Immigrant males were the most educated of the
sample, with 59.5% having post-secondary education, and only 23.3% with less than high
school education. Despite being more educated, more immigrants were in the low
income category than native-born Canadians. More immigrant females were in the low

income category than any other cohort of respondents (20%).

* The mode age was calculated rather than median or mean age because in the public data set of the
1996/97 NPHS individual respondents’ ages are not provided, thus it is not possible to generate the median
or mean age for the sample.
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4.2.2 Heart health variables

The incidence of heart disease ranged from 5.9% to 7.6% for subgroups of
respondents. Overall, immigrants reported fewer incidences of heart disease than the
native-born Canadians (6.0% versus 7.0%), even though the immigrant sample was
slightly older than the native-born Canadians. Immigrant males reported a slightly higher
incidence of heart disease than females (6.2% versus 5.9% for immigrants). The
incidence of high blood pressure ranged from 16.2% to 22.5%. Unlike the incidence of
heart disease, high blood pressure was more frequently reported among immigrants than
native-born Canadians, and it was also more frequently reported among females than

males. Immigrant females reported the highest incidence of high blood pressure (22.5%).

4.2.3 Immigration variables

Approximately 89% of the immigrants who participated in the survey had been in
Canada for at least 10 years. Four percent of the immigrants had lived in Canada for less
than four years, and 6% had lived in Canada five to nine years. There were slightly more
immigrant males who had lived in Canada for less than four years than immigrant
females (4.6% versus 3.5%). The majority of immigrants in Canada are from Europe, the
United States of America or Australia (69%). Slightly more female immigrants are from

these regions than the immigrant males (70.0% versus 67.3%).
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4.2.4 Lifestyle and psychosocial variables

The respondents’ degree of physical activity was separated into three categories:
active, moderately active and inactive. Immigrant males were more active than
immigrant females (21.3% versus 13.8%). Approximately 26% of the immigrant females
and 34% of immigrant males had BMI values over 27. Immigrants had lower BMI
values than the native-born Canadians (70% of immigrants <27 BMI versus 63% native-
born Canadians <27 BMI).

Almost 40% of immigrant females reported abstaining from drinking alcohol, and
immigrant females were also the least likely to have ever smoked among this sample,
with almost 70% of female immigrants reporting that they had never smoked.
Immigrants were generally less likely to have smoked than native-born Canadians.
Overall, 36% of native-born Canadians reported smoking for 25 years or more compared
to only 23% of immigrants.

In terms of psychosocial variables, more immigrant females reported having
slightly higher social support (93.0%) than immigrant males (89.4%). However,
immigrant females reported more stress and depression than immigrant males (5.1%
versus 2.1%, respectively).

These results provide some description of the sample of immigrants and native-
born Canadians. In the next section, the results of crosstabulations comparing lifestyle
behaviours of immigrants and native-born Canadians are reported. Then, in the following
chapter, the results of the regression analyses are presented to identify which risk factors

are significant predictors of heart health.
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Table 4.1. Demographics for the NPHS 1996/97 (weighted %).

. NB NB Imm Imm
Variable NB male female Imm male Female
Gender Male 480 NA  NA 506 N/A  NA
Female 520 NA NA 494 NA NA
Age 40-49 390 423 360 359 345 373
50-59 26.1 262 262 162 174 249
60-69 18.0 17.0 18.8 197 208 18.6
70-79 12.7 10.8 14.4 13.5 134 135
>80 4.2 3.7 4.6 4.8 3.9 5.7
Marital Married 714 785 648  76.1 834 688
status Single 286 215 352 239 166 312
Education Less than
HS 3.8 315 321 246 233 259
HS. 15.6 14.4 16.7 17.9 17.2 18.6
graduate
Post- 526 541 511 575 595 555
secondary
Household ~ Low 150 117 183 159 123 196
mcome mcome
Mid 299 283 315 299 300 298
mncome
High 549  60.1 502 542 577 506
mcome
Regionof  Atlantic 11.8 11.7 11.8 2.3 2.1 2.4
residence Quebec 325 32.0 33.0 154 16.8 14.0
Ontario 265 264 265 481 472 491
Prairies 15.3 15.5 15.1 11.9 11.8 12.0
B.C. 13.9 14.4 135 223 21 224
HasCHD  Yes 7.0 7.6 6.5 6.0 6.2 59
No 93.0 924 935 940 938  94.1
HasHBP  Yes 18.2 156 207 205 185 225
No 81.8 844 793 79.5 815 715
Hasheart  Yes 26 210 241 244 233 256
condition No 77.4 79.0 75.9 75.6 76.7 74.4
Years in 0-4 years N/A N/A N/A 4.1 4.6 3.5
Canada 59years N/A N/A NA 6.4 5.8 7.0
>10years N/A NA NA 895 89.6  89.5
Canadian- 4, 100 100 NA NA NA
born
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Table 4.1 continued. Demographics for the NPHS 1996/97 (weighted %).

. NB NB Imm Imm
Variable NB male female Imm male Female
Country of  Europe N/A N/A N/A 68.6 67.3 70.0
origin Asia/ NA NA NA 314 327 300
Other
Canada 100 100 100 N/A N/A N/A
Physical Active ©16.3 18.5 14.2 17.6 213 13.8
activity Mod. 230 233 227 203 203 203
Active

Inactive 60.7 58.2 63.0 62.1 58.4 65.9
Alcohol  Drinks 773 827 T3 692 770 388

alcohol

Abstainer 227 173 277 308 230 612

Smoking Never 412 30.0 51.5 56.8 44.1 69.9

smoked
Smoke 230 265 197 204 269 137
<25 yrs
Smoke 358 435 288 228 290 164
>25 yrs
Social High 933 918 948 912 894 930
support Low 6.7 8.2 52 8.8 106 7.0
BMI® BMI<27 625 568 683 697 656 740
BMI>27 375 432 317 303 344 260
Has diabetes No 999 999 999 100 100 100
Yes 0.1 0.1 0.1 0 0 0
Chronic Less stress 44.0 473 41.0 46.6 52.6 40.3
stress Same 458 448 468 442 409 477
stress
More 102 8.0 12.2 9.2 6.5 12.0
stress
Depression  Not 947 956 938 961 973 949
depressed
Depressed 53 44 6.2 3.9 2.7 5.1
Weighted N 21403 10280 11123 5446 2756 2690
gnwe‘ghted 21897 10512 11385 4952 2324 2628

Note: BMI, body mass index; H.S., high school; Imm, immigrant; Mod., moderately;
N/A, not applicable; NB, native-born

* Only respondents between 40 years and 65 years were included in the analysis for BMI.
The NPHS did not calculate BMI values for respondents over 65 years.

52



4.3 Comparison of demographics and lifestyle behaviours of immigrants and native-
born Canadians.

Crosstabulations were run comparing the demographics and lifestyle behaviours
of immigrants and native-born Canadians (Table 4.2). The results indicate that there
were several significant differences between immigrants and native-born Canadians in
terms of demographics and their lifestyle behaviours. One of the most notable
differences between the two populations was the region of residence of the respondents.
Native-born Canadians were widely distributed throughout the country, whereas the
immigrants lived predominantly in Ontario, with approximately 48% of immigrant
respondents living in Ontario, compared with 26.5% of the native-born Canadians. Other
notable differences between immigrants and native-born Canadians are alcohol
consumption and smoking status. Native-born Canadians were more likely to smoke and
consume alcohol (58.8% and 77.3%, respectively) than immigrants (43.2% and 69.2%,
respectively). Almost 70% of immigrant females reported having never smoked,

compared to 51.5% native-born Canadian females.
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Table 4.2. Crosstabulations of demographics and lifestyle variables according to
immigration status.

) All (%) Males (%) Females (%)
Variable Inm NB Imm NB Imm NB
Gender Male 50.6* 48.0° N/A N/A N/A N/A
Marital Married 76.1% 71.4% 83.3% 78.5% 68.7°% 64.8%
Education Less than 246* 31.8* 233* 31.5* 259* 32.1°%
H.S.
H.S. grad 17.9% 15.6° 17.2% 14.4° 18.6% 16.7%
Post- 57.5% 52.6% 59.5% 54.1% 55.5% 51.2%
secondary
Income High 54.2 54.9 57.7 60.1 50.6 50.2
Middle 299 29.9 30.0 28.3 29.8 31.5
Low 159 15.1 12.3 11.7 19.6 18.3
Region of Atlantic 238 11.8% 2.1% 11.7¢% 24? 11.8%
residence Quebec 154* 325%* 16.8* 32.0* 141* 33.0°
Ontario 48.1* 26.5° 472* 264% 49.1% 26.5%
Prairies 11.9% 1532 11.82 15.5% 12.0% 15.1%
B.C. 223% 13.9? 22.1% 14.3% 22.5% 13.52
Physical Active 17.6* 163%* 213* 185" 13.8% 14.2°
activity Mod. active ~ 20.3*  23.0* 203* 233%® 203%* 22.7°
Inactive 62.1° 60.7° 58.4° 582°% 65.9° 63.0%
Alcohol Drinks 69.2° 77.3% 77.0% 82.7% 61.2*% 7222
alcohol
Smoking Never 56.8% 41.2% 44.1% 30.0¢ 69.9* 51.5%
Smoked <25 20.4? 230 26.9% 26.5% 13.7% 19.7%
years
Smoked >25 22.8% 35.8?% 29.0% 43.5°% 16.4% 28.8°2
years
Social High 91.2° 93.3% 89.4% 91.8% 93.0* 94.7%
support
Chronic Less stress 46.6* 44.0% 52.6* 473% 403 41.0
stress than usual
Same stress 442?458  409% 448° 47.7 46.8
as usual
More stress 92% 102° 6.5% 8.0° 12.0 12.2
than usual
Depression  Likely not 96.1* 947%* 97.4% 956* 949% 939°
depressed

Note: H.S., high school; Imm, immigrant; Mod, moderately; NB, native-born
? significant difference (p<0.05)
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4.4 Do the lifestyle/psychosocial factors of the immigrants change over time?
Crosstabulations were run to identify if the lifestyle and psychosocial factors of
the immigrants changed the longer they lived in Canada. It is important to recognize that
these crosstabulations do not take country of origin into effect. Table 4.3 lists the
crosstabulations according to three age subgroups: 40-49 years; 50-59 years and 60 years
or over. Immigrant males do not seem to change their level of physical activity the
longer they live in Canada. However, females aged greater than 50 years seem to increase
their level of physical activity. For instance, 22.2% of immigrant females 50-59 years
old who had lived in Canada for less than 10 years reported being physically inactive,
compared to only 11.2% of immigrant females in the same age bracket who had lived in
Canada more than 10 years. Alcohol consumption also significantly increases for
immigrants in all age subgroups the longer they live in Canada. Across all ages, both
males and females, there is at least a 10% increase in the number of immigrants who
consume alcohol who have lived in Canada more than 10 years compared to those who
have lived in Canada less than 10 years. Interestingly, immigrants younger than 50 years
or older than 60 years are significantly more likely to smoke if they have lived in Canada
for more than 10 years—this trend was not observed among the immigrants between 50
and 59 years. Not surprisingly, social support increases significantly in immigrants who
have lived in Canada more than 10 years. Stress seems to increase for female immigrants
the longer they live in Canada, a trend that is also observed in males aged 40 to 49 years,
but not in the other age subgroups. Finally, depression does not seem to be affected by

length of time in Canada, regardless of age or gender, although it does appear to decrease
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as age increases. For instance, approximately 7.0% of immigrant females 40-49 years

report being depressed, compared to less than three percent of immigrant females over

the age of 60.

Table 4.3. Crosstabulations comparing lifestyle and psychosocial variables to the
length of time immigrants have lived in Canada.

Variable

Physically
inactive

Consumes
alcohol

Smokes
cigarettes

Low
social
support

More
stress than
usual

Likely
depressed

Age (yrs)

40-49
50-59
>60
40-49
50-59
>60
40-49
50-59
>60
40-49
50-59
>60
40-49
50-59
>60
40-49
50-59
>60

All Immigrants
<10 >10
years years
11.6 11.7
14.6 13.8
26.8° 15.2°
61.0° 71.2°%
53.8° 73.8°
17.1° 64.3°
29.1° 40.7°
46.1 443
7.3°% 48.1°
16.0° 8.7%
18.6° 6.3°
14.6 8.3
7.6 10.8
9.0 12.0
2.4 6.7
4.7 5.8
14 3.5
1.2 2.5

Males (%)
<10 >10
years years
13.1 8.8
10.0 16.2
13.6 13.6
69.1* 85.1°
60.4*° 76.1°
30.4° 75.0*
38.2° 51.5°
51.6 54.9
18.0° 64.2°%
16.0° 10.1%
20.0° 9.0°
13.6 10.1
1.7¢% 8.8°
12.1 93
4.5 33
2.2 44
0 1.5
0 23

Females (%)
<10 >10
years years
9.5 14.5
222 11.2°
31.7° 16.8°
52.7° 69.9°
42.6° 71.5°%
13.3° 52.7%
20.0° 30.7°
38.9 32.8
34° 30.7°
16.0° 7.4°
14.8° 34°
15.0° 6.4°
13.6 12.7
5.6° 14.9°
1.7° 103%
7.0 7.2
3.8 5.7
1.7 2.8

a

significant difference in disease rate (p<0.05)
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4.5 Prevalence of any heart condition, CHD and HBP

The presence heart conditions was compared with the immigrants’ length of time
in Canada, and country of origin. Each set of crosstabulations were run according to age
and gender.

There was only one comparison where there was a statistically significant
difference between the incidence of a heart condition and length of time in Canada (Table
4.4). In females between the ages of 40 and 49 years, immigrants who had lived in
Canada for less than 10 years were significantly less likely to have HBP than female
immigrants who had lived in Canada for more than 10 years (1.7% versus 6.1%, p<0.05).
Even though none of the other comparisons reached statistical significance, there were
some notable differences in the comparisons. Immigrants who had lived in Canada for
more than 10 years were more likely to have a heart condition than immigrants who had
lived in Canada for less than 10 years, although this is not necessarily surprising given
that age and duration of residence are linked. Immigrant males who had lived in Canada
for less than 10 years were slightly more likely to have HBP if they were between 40 and
49 years (8.7% versus 6.4%) or over 60 years (31.8% versus 27.8%), but not if they were

between 50 and 59 years (9.1% versus 18.8%).
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Table 4.4. Crosstabulations of immigrants’ length of time in Canada and heart
health.

All immigrants

He? rt Age 579) (%) Males (%) Females (%)
condition <10 >10 <10 >10 <10 >10
years years years years years years

Any heart  40-49 6.3 7.3 9.8 6.9 3.5 7.8
condition 5059 149 = 228 13.6 242 16.7 21.6
>60 48.1 42.4 40.9 37.5 53.3 46.0

CHD 40-49 1.4 1.4 1.1 0.8 1.7 2.0
50-59 4.1 5.1 2.3 6.4 6.7 3.8

>60 15.4 14.8 9.1 14.5 20.0 15.1

HBP 40-49 4.8 6.3 8.7 6.4 1.7° 6.1°
50-59 10.8 18.8 9.1 18.8 13.3 18.8

>60 40.4 333 31.8 27.8 46.7 375

Note: CHD, coronary heart disease; HBP, high blood pressure
® significant difference in disease rate (p<0.05)

A few comparisons reached statistical significance in the crosstabulations
between heart health and country of origin (Europe/USA/Australia versus Asia/other)
(Table 4.5). Among the comparisons for country of origin and any heart condition,
immigrants aged 40 to 49 years from Non-European countries were more likely to have a
heart condition than European immigrants (9.0% versus 6.2%, p<0.05). Non-Europeans
had significantly higher rates of HBP compared to Europeans, especially females. For
both male and female immigrants combined (aged 40 to 49 years) the rate of HBP among
the Europeans was 4.8% compared to 8.4% for the Non-Europeans (p<0.05). Immigrant
females (40 to 49 years) from Europe had a 3.9% incidence rate of HBP compared to

8.0% for Non-Europeans (p<0.05).
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Alternatively, it was the Europeans (aged 50 to 59 years) that had significantly
higher incidences of CHD compared to Non-Europeans in the same age group (5.7%
versus 2.5%, p<0.05). The same situation existed when the comparison was made for
females alone(50 to 59 years) (4.6% versus 0.8%). Again, this conclusion is expected,

since European immigrants have resided in Canada longer than other origin groups.

Table 4.5. Crosstabulations of country of origin and heart health.

Heart Age All immigrants (%) Males (%) Females (%)

condition (yrs Non- Non- Non-
(yrs) Europe Europe Europe Europe Europe Europe

Anyd heart 40.49  6.2° 9.0° 6.5 8.8 59 9.2
condition 55 59 223 22.8 23.3 237 213 21.7
>60 42.7 39.4 37.8 35.5 46.5 43.0

CHD 40-49 1.7 0.8 1.1 0.4 2.4 1.2
50-59 5.7° 252 6.9 3.8 4.6 0.8°
>60 15.0 13.4 14.3 14.5 15.5 12.4
HBP 40-49  4.8° 84° 5.6 8.8 3.9° 8.0°
50-59 17.8 20.3 17.5 19.9 18.0 20.8
>60 33.6 31.6 28.3 24.5 37.7 38.0

Note: CHD, coronary heart disease; HBP, high blood pressure
? significant difference in disease rate (p<0.05)

Among respondents aged 40 to 49 years, native-born Canadians had statistically
significant higher incidence rates of any heart condition compared to the immigrants in
the same age category (9.6% versus 7.2%, p<0.05) (Table 4.6). This statistical
significance was also observed when males and females were analyzed separately, with
native-born Canadians consistently having higher incidences of any heart condition. As
the respondents aged, this difference in heart health was diminished, with no statistically

significant differences observed with respect to any heart condition and immigrant status
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in respondents aged 50 to 59 years and over 60 years. A possible reason why there is a
significant difference in heart conditions between the younger respondents, and not
among the older respondents is that perhaps there is a difference in the health of
immigrants compared to the health of the native-born population in the younger
respondents, but not in the older respondents. In other words, as people age health,
inevitably, deteriorates regardless of healthy lifestyle habits or the possible benefits of
being an immigrant (i.e. healthy immigrant effect).

Native-born Canadian males, 40 to 49 years and over 60 years were significantly
more likely to have heart disease than immigrant males of the same age. The incidence
of heart disease among females was fairly consistent between immigrants and native-born
Canadians, regardless of age. Native-born Canadians aged 40 to 49 years (overall and
females alone) were more likely than immigrants to have HBP. This trend was only
observed among the respondents aged 40 to 49 years, and was not apparent in the older
age categories. For the respondents aged 50-59 years, the incidence of HBP ranged from
17.5% to 18.6% among the native-born Canadians. The incidence of HBP was slightly
higher for immigrants compared to the native-born Canadians, except when females were
compared alone. Native-born females had the highest incidence of HBP, and immigrant
females had the lowest incidence of HBP for the 50-59 age category. As for the
respondents over 60 years, males, both native-born and immigrant (26.1% and 27.9%,
respectively), had substantially lower incidences of HBP than the females, both native-

born and immigrant (35.7% and 37.7%, respectively).
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Table 4.6. Crosstabulations comparing immigrant status to heart health.

Heart Age All res(g/:);n dents Males (%) Females (%)
condition (yrs)  ng Imm NB Imm NB Imm
Any heart 4049 9.6° 72° 9.7° 73% 9.6° 71°
conditon 50-50  21.4 224 23.1 234 19.9 214

>60 414 424 38.0 375 437 462

CHD 4049 20 1.4 2.1° 0.9° 1.9 2.0
5050 5.8 5.0 7.8 6.1 41 3.9

>60 158 14.8 17.1°  143° 149 15.2

HBP 40-49  8.1° 6.0 8.1 6.7 8.1 54°
50-59  17.5 18.3 17.9 18.1 18.6 17.1

>60 318 33.4 26.1 27.9 357 377

Note: CHD, cgronary heart disease; HBP, high blood pressure; Imm, immigrant; NB,
native-born ~
? significant difference in disease rate (p<0.05)
4.6 Summary and Discussion

Approximately 20% of the sample of respondents to the 1996/97 NPHS were
immigrants, a proportion that is generally consistent with the literature regarding the
proportion of immigrants living in Canada (Statistics Canada 1997). Overall, there were
slightly more female respondents than male respondents. This would be expected
because females have a longer lifespan than males, thus there are more likely to be more
females than males especially in the older age categories. However, there were slightly
more immigrant males than immigrant females who responded to the survey, which is
somewhat surprising because there are generally more immigrant females than males
(Migration Information Source 2004), although historical immigration streams were male
dominated. More males also reported being married or in common-law relationships than
females, this would follow the same logic regarding the fact that females live longer than

males, thus more females are more likely to be widowed than males.
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Immigrants were more likely to be educated than the whole sample of
respondents. There are a few ways that immigrants can migrate to Canada, and one way
to gain entry into the country is to be a skilled worker where level of education is a key
factor in establishing eligibility (Government of Canada 2004). Immigrants, depending
on their country of origin, tend to be more educated than the native-born (Betts and
Lofstrom 1998; Hirschman 2001). This is most likely due to the fact that, in many cases,
it is the only way for an immigrant to enter Canada. Despite the higher level of
education, more immigrants were in the low income category than the whole group of
respondents. There were more female immigrants in the lowest income group than any
other cohort of respondents. There are several reasons why immigrants could potentially
earn less than native-born Canadians, including language barriers, having fewer social
connections than native-born Canadians to gain employment or inability to transfer
credentials to the Canadian system. The Ontario Ministry of Health and Long-Term Care
has recently implemented a system to ‘fast track’ foreign-trained physicians through the
Ontario medical school system because, historically, physicians trained in most foreign
countries were not able to practice in Canada without completing a medical degree in
Canada (Ministry of Health and Long-term Care 2004). Developing the ‘fast-track’
system has addressed two issues: employment of immigrants and the shortage of
practicing physicians in Ontario.

In terms of CHD, immigrants reported a lower incidence of CHD than the overall
group of respondents; despite having a mode age that was greater than that found in the

native-born group (55-59 and 50-54 years, respectively). Thus, even though the
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immigrants were somewhat older than the overall group, they still had slightly fewer
incidences of CHD (6.0% versus 6.8%). Males reported a marginally higher incidence of
CHD than females (7.3% versus 6.4%). In 2001, 33% of deaths among Canadian males
were attributed to heart disease compared to 35% of deaths of Canadian females (Heart &
Stroke Foundation 2004).

The incidence of HBP was higher among the sample of immigrants than the
overall group (20.5% versus 18.7%), with immigrant females reporting the highest
incidence of HBP (22.5%). This is relatively consistent with results from the NHANES
IV survey in the United States that indicated that a higher percentage of men than women
have HBP until age 50, however, from ages 50 to 74 a much higher percentage of women
than men have HBP (American Heart Association 2004). Postmenopausal females are at
an increased risk of hypertension than pre-menopausal females, thus, it follows that older
females are more likely to have hypertension (Staessen et al 1998; Rappelli 2002).

Approximately 89% of the immigrants who responded to the survey had lived in
Canada for 10 or more years. This high proportion of immigrants needs to be taken into
consideration when looking at the regression analysis and crosstabulation results. Since
there is not an even distribution of immigrants who arrived in Canada less than 10 years
ago and more than 10 years ago, the results may be skewed. This concern will be
described more thoroughly later with the discussion regarding the regression analysis.
Also, the majority of the immigrants were from Europe, the United States or Australia

(69%) compared to immigrants from Asia or other Non-European countries.
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Immigrants and the overall group of respondents reported similar levels of
physical inactivity (62.1% and 61.0%, respectively). Males (both immigrants and
overall) were more active than females, however, males also had higher body mass
indices (BMI) than the females. This is peculiar because the higher the BMI, the more
overweight a person is, and logic would suggest that people who are more active are less
likely to be overweight. However, there are other factors that contribute to a person’s
weight other than activity, including diet (which is not addressed in this paper). It is also
important to note that the physical activity variable measured leisure physical activity, as
opposed to physical exertion at work. Only 26% of immigrant females reported BMI’s
greater than 27, yet 66% of the immigrant females reported being inactive. Immigrant
females may consume fewer calories, or they may be more likely to work in labour-

intensive jobs. Also, there are cultural differences regarding leisure physical activity,
which could explain for the difference in leisure physical activity (Lindstrom and
Sundquist 2001). Westernized cultures place more emphasis on leisure physical activity
than non-Westernized countries (Lindstrom and Sundquist 2001). Gym memberships,
playing with organized sports teams and participating in non-work physical activity is a
cultural difference between Western and non-Western countries. When immigrant
females who had lived in Canada less than 10 years were compared to immigrant females
who had lived in Canada more than 10 years, the rate of physical inactivity dropped by
11% in females aged 50 to 59 years (22% versus 11%, respectively), and the rate dropped
by 15% in females over 60 years (32% versus 17%). This suggests that immigrant

females alter their leisure physical activity behaviour upon immigration to Canada.
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Another substantial difference between immigrants and the overall sample of
respondents was alcohol consumption. Immigrants were much less likely to report
consuming alcohol than the overall group of respondents. Although the cross-sectional
data limit interpretation, it would appear that regardless of age group, there was a
significant increase in the proportion of immigrants who reported consuming alcohol
after living in Canada more than 10 years. The trend was also observed when males and
females were analyzed separately. In Canada, alcohol is readily available and its
consumption is, generally, a socially acceptable behaviour. Similar to the increase in
alcohol consumption, the longer that immigrants live in Canada the more likely they are
to smoke cigarettes, with the most dramatic differences seen in immigrants who are over
60 years old. Approximately 7% of immigrants over 60 years who have lived in Canada
for less than 10 years reported smoking compared to 48% of the immigrants over 60
years who have lived in Canada more than 10 years. This difference can potentially be
explained according to the country of origin of the immigrants, with immigrants with a
longer duration in Canada sourcing from European countries, (Dench 2004). In these
countries, the culture of cigarette smoking has been a socially accepted behaviour,
although this is not necessarily the case elsewhere. The culture of cigarette smoking is
changing as it becomes less socially acceptable in Westernized countries, and cigarettes
become more widely marketed in developing countries (Mackay 1994; Richmond 1997).
Thus, there may be a shift in the proportion of new immigrants who smoke in the next

few decades.
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Immigrants reported lower social support than the overall group of respondents.
This is not surprising because immigrants are much less likely to have the social network
of native-born Canadians. When social support was compared between immigrants who
had lived in Canada for less than 10 years and immigrants who had lived in Canada more
than 10 years, social support was significantly higher in immigrants who had lived in
Canada longer. The longer immigrants live in Canada, the more time they have to make
new social networks (ceteris paribus), thus, having more people to rely on and greater
social support.

The rate of chronic stress and depression was higher for females than males. This
is consistent with the literature which indicates that females experience more mental
health issues than males (Canadian Mental Health Association 2004). The rate of
depression did not significantly change between immigrants who had lived in Canada
more or less than 10 years. Chronic stress increased for females the longer they lived in
Canada. The reasoning for this could be that females may be faced with different
expectations in Canada than in their country of origin. In some circumstances, females
may have more difficulty with acculturation than males resulting in greater stress and
fewer social networks, if, for instance, they choose not to work outside the home they
will most likely not learn English or French as well as if they were working outside the
home.

When the incidence of heart conditions was compared to the length of time
immigrants had lived in Canada, the only significant difference was among HBP in

females. There were no other significant differences between length of time in Canada
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and heart conditions. This is consistent with the research by Perez (2002). Almost 2% of
immigrant females between 40 and 49 years who had lived in Canada for less than 10
years had high blood pressure compared to 6% in immigrant females between 40 and 49
years who had lived in Canada more than 10 years. The difference in the incidence in
HBP was not significant among immigrant females in the older age categories. As
mentioned previously, it is important to recognize that there is not an equal distribution
between the number of immigrants who have lived in Canada for less than 10 years and
immigrants who have lived in Canada for more than 10 years. Almost 90% of
immigrants who responded to the survey had lived in Canada for more than 10 years.
Also, this comparison did not analyze immigrants according to specific country of origin,
thus, it is not possible to tell if immigrants from different countries of origin have
variable incidences of heart conditions depending on their length of time in Canada.
Country of origin was compared to any heart condition and the crosstabulations revealed
no differences in the incidence of any heart condition and country of origin in the oldest
group of immigrants (60 years or older), however, there were some differences in the
younger immigrants. The Non-European immigrants between the ages of 40 and 49 were
significantly more likely to have HBP than European immigrants in the same age
category. Interestingly, European immigrants between the ages of 50 and 59 were
significantly more likely to have CHD than Non-European immigrants in the same age
category. This suggests that despite the Non-European immigrants’ higher incidence of
HBP, they are at less risk of CHD than European immigrants. HBP is a risk factor for

CHD, however, it does not seem to be the predominant risk factor among Non-European
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immigrants, or else there would be a higher incidence of CHD among the Non-European
immigrants. Immigrant status and heart conditions seem to be most significant in the
younger age cohort. Native-born Canadians between the ages of 40 and 49 are
significantly more likely to have heart conditions than immigrants in the same age group.
This significant difference is not observed in the older age categories. Thus, perhaps the
effects of age overpower the effect of immigration status in the older respondents. That
is, being an immigrant may reduce the risk of heart disease in younger respondents.
However, at some point the effects of age on the deterioration of the body balance out the
difference in immigration status and eventually all respondents have an equal risk of
developing heart conditions, regardless of immigration status.

These descriptive results derived from a series of crosstabulations comparing
demographic, lifestyle and psychosocial variables in immigrants and native-born
Canadians according to heart health provide a basis for the results of the regression

analyses which are presented in the next chapter.
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CHAPTER FIVE

IMMIGRANT HEART HEALTH: REGRESSION AND SURVIVAL ANALYSES

5.1 Introduction

It is clear from the previous chapter that differences in heart health exist between
the immigrant and non-immigrant populations. While easy to interpret, the results
presented so far provide only a partial picture, with the extent and significance of the
differences between immigrant and non-immigrant groups difficult to untangle given the
host of potential effects that confound health status in general, and ﬁeart health in
particular. This chapter, therefore, describes the results of the regression and survival
analyses. Regression analyses were run for all respondents (immigrants and native-born
in a ‘pooled’ model) and immigrants alone. The regression was also run according to
gender. In addition, since body mass index (BMI) was only calculated in respondents up
to 65 years old, the same series of logistic regressions were also run for the respondents
between 40 and 64 years old. The logistic regression assessed the significant predictors
of any heart condition (HBP, CHD or stroke), CHD alone and HBP alone. The results of
the survival analysis are also presented. The survival analysis established the new cases
of heart conditions since the 1994/95 cycle. The results of the survival analysis help to
predict which risk factors influence the development of heart conditions once immigrants

have arrived in Canada.
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5.2 Regression Analysis
5.2.1 Any Heart Condition

As mentioned previously, logistic regression analyses were run for all
respondents, immigrants alone, including and excluding BMI as a variable, and according
to gender. Comparing the logistic regression models for all respondents and immigrants
alone, the rho-squared for the model of all respondents is 0.109 and 0.134 for the
immigrant model. These results suggest that the immigrant model is slightly better than
the model for all respondents at explaining the incidence of heart conditions, although the
fit of both models is somewhat less than what is generally considered to be a good fit
(tho-squared = 0.2) (Wrigley 1985). Table 5.1 details the results of the regression
analysis for all respondents examining the risk factors for any heart condition. This
regression model can explain approximately 77% of the cases of heart conditions, based
on a cut point of 0.5. When a more conservative cut point of 0.15 was applied, the model
was able to correctly classify 57% of the cases. The cut point determines the cutoff value
for classifying cases. As the cut point is shifted from 0.99 to 0.01, the probability of
correctly predicting heart conditions increases. Thus, in this case, a cut point of 0.15 is
more accurate at correctly predicting heart conditions than a cut point of 0.5. Both 0.15
and 0.5 were calculated in the analysis because 0.5 is the generally accepted standard cut
point used in logistic regression analyses, and 0.15 was also calculated to compare a more
conservative cut point to the generally accepted standard. Even when the more
conservative cut point of 0.15 was used, the probability of correctly predicting heart

conditions was greater than 55%.
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Table 5.2 details the results of the immigrant model for any heart condition. The model
for all immigrants was able to correctly classify 76% of cases at a cut point of 0.5.

The regression analysis for all respondents and any heart conditions provided a
good source of baseline data to ensure reliability of the regression model. The variables,
which were expected to be significant predictors of heart conditions, were significant:
increasing age, physical inactivity, smoking, high BMI, low income, chronic stress and
depression. These results offer some reliability in the regression analysis models for
immigrants alone, and the individual heart conditions when analyzed separately. Gender,
marital status, immigration status and diabetes are not predictors of heart conditions.

As for lifestyle factors, respondents who reported being moderately physically
active were significantly less likely to report heart conditions than respondents who
reported that they were inactive, in line with results found elsewhere in the literature.
Respondents who abstained from drinking alcohol reported more incidences of heart
conditions than respondents who reported consuming alcohol, which is again in broad
agreement with the existing literature that supports moderate drinking as a component of
a healthy lifestyle (Canadian Cardiovascular Society, 1998). This trend was also
observed among the females alone, but not among the males when analyzed separately.
Respondents who never smoked were significantly less likely to report heart conditions
than respondents who smoked more than 25 years. High social support also seemed to
have a protective effect against heart conditions among the respondents. Respondents
who reported that they were experiencing less stress than usual had significantly fewer

incidences of heart conditions than respondents experiencing more stress than usual.
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Finally, respondents who were likely not depressed reported fewer incidences of heart
conditions than respondents who were likely depressed.

Among all respondents, income was a predictor of heart conditions: those with
high or middle income reported fewer incidences of heart conditions than respondents in
the low income category. There are several reasons for this, including that low income
earners may not be educated regarding physical activity and optimal food choices, and/or
have more limited access to food choices. Low income earners may also not have access
to leisure physical activities. This could lead to weight problems, which ultimately
results in morbid conditions such as HBP, CHD, diabetes and a host of other chronic
conditions (Nelson et al 2002; Keles et al 2003; Osler et al 2003; Andersen et al 2003).
Correspondingly, respondents from the Atlantic provinces reported significantly more
heart conditions than respondents from B.C. When the proportion of low income earners
in Atlantic provinces was compared to low income earners in B.C., 21% of respondents
in the Atlantic provinces were in the low income category compared to almost 12% of the
respondents from B.C. This difference in income status could explain the difference in
heart conditions between regions.

Interestingly, the disparity between income in the Atlantic provinces and B.C.
does not exist among the immigrants. Thirteen percent of immigrants reported low
income in the Atlantic provinces compared to 14% in B.C. There is, however, a
difference in country of origin of immigrants between these two regions. In the Atlantic
provinces, 91% of the immigrants are of European descent, and in B.C. 67% of the

immigrants are of European descent. This, however, complicates the reasoning because
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immigrants from Europe have a significantly lower incidence of heart conditions than
immigrants from other countries; however, in the Atlantic provinces where almost all of
the immigrants are of European descent there is a higher incidence of heart conditions
than in B.C., where there are substantially fewer immigrants of European descent.

All respondents and immigrants alone from Quebec reported significantly fewer
incidences of heart conditions than respondents from B.C. One theory was that since the
respondents who reported consuming alcohol also had fewer incidences of heart
conditions compared to abstainers, then it may follow that respondents from Quebec may
be more likely to consume alcohol than respondents from B.C. When thé proportion of
respondents who consumed alcohol in Quebec was compared to respondents from B.C.,
77% of respondents from Quebec reported consuming alcohol compared to 80% of
respondents from B.C. Thus, it is not simply alcohol that can explain difference in heart
conditions. However, it may be possible that the type of alcohol consumed may have an
impact on heart conditions (Nanji 1985; Truelsen et al 1998). Respondents from Quebec
may be more likely to consume wine than respondents from B.C., thus gaining more of a
benefit from alcohol consumption than B.C. residents. Unfortunately, the NPHS survey
does not distinguish the type of alcohol consumed or the amount of alcohol consumed.

Perhaps the explanation for the difference in heart conditions among immigrants
can be explained by the length of time the immigrants have lived in Canada. In the
Atlantic provinces, 98% of the immigrants have lived in Canada more than 10 years
compared to 89% of the immigrants in B.C. Immigrants who had lived in Canada for less

than 10 years were significantly less likely to report heart conditions than immigrants
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who had lived in Canada for more than 10 years. This could be a result of the ‘healthy
immigrant effect’, which suggests that immigrants are healthier than the native-born
residents of the host country and they are also healthier than the general population in
their country of origin. Heart conditions are chronic conditions that take several years to
develop, and since immigrants who are new to Canada had to demonstrate healthiness,
and had to be well enough to immigrate less than 10 years ago, there has not been a
chance for a heart condition to manifest.

Turning to lifestyle variables, immigrant males who were moderately active were
less likely to have a heart condition than inactive males, while immigraﬁt females who
were moderately active were more likely to have a heart condition than inactive females.
Similarly, immigrant males who never smoked were less likely to have a heart condition
than immigrant males who smoked for more than 25 years, but immigrant females who
never smoked were more likely to have a heart condition than immigrant females who
had smoked more than 25 years. Immigrants with high social support were less likely to
report a heart condition than immigrants with low social support. Similarly, immigrants
who reported less stress than usual reported fewer incidences of heart conditions than
immigrants with more stress than usual. Finally, immigrants who were likely not
depressed reported fewer incidences of heart conditions than immigrants who were likely

depressed.
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Table 5.1. Logistic regression for all respondents for any heart condition (aged 40+, BMI excluded).

Variable Al respondents (n=26849) Males (n=13035) Females (n=13814)
B SE (B) OR p-value 1] SE (B) OR p-value B SE () OR p-value
Gender Male — - - -— N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 316 .007 1.37 .000 319 .010 1.38 .000 314 .010 1.37 .000
Marital status Married - - - - - - - L - - —— -— -
Education Less than -- - -- -- - - -— -—- -— - -— -—
HS.
H.S graduate 115 .045 1.12 .010 163 .066 1.18 .013 - -— - -
Income High income -.182 .046 834 .000 -.170 .on 844 .017 -.248 .059 .780 .000
Middle -221 .046 .802 .000 -.355 .074 .701 .000 -138 .059 871 .019
income
Province Atlantic 307 .062 1.36 .000 191 .090 1.21 .035 420 .084 1.52 .000
Quebec -.132 .050 .877 .009 -216 073 .806 .003 — - - -
Ontario .096 .048 1.10 .047 - - - - - - - -—
Prairies -— - --- - - - -— -— - - - -
Immigration Immigrant - - - -— - - -—- - - - - -
status
Physical Active -.176 .045 .839 .000 - - - - -301 .069 .740 .000
activity Moderately -.158 .039 .854 .000 -.182 .058 .833 .002 -.135 .054 873 012
active
Alcohol Abstainer 142 .036 1.15 .000 - - - - 178 .047 1.19 .000
Smoking status Never — - - -— -.220 .055 .802 .000 --- - - -
smoker
Smoked < 25 -.121 .045 .886 .007 - - --- —-- -218 .07 .804 .002
years
Social support High social -116 .058 .891 .047 =172 077 .842 .026 - - - -
support
Diabetes Not diabetic - - - - -~ - — - - - - -
Chronic stress Less stress -256 .056 774 .000 -227 .088 797 .010 -302 .073 7139 .000
than usual
Same stress - -— - - - - — - - - - -
as usual
Depression Likely not -408 0N .665 .000 -.608 .108 544 .000 -288 .094 750 .002
depressed ’
Constant -4.94 .141 .007 .000 -4.61 .209 .010 .000 -5.14 178 .006 .000
p’ 0.109 0.100 0.120
Correctly classified (cut point 0.15) 56.5% 58.0% 56.2%
Correctly classified (cut point 0.5) 77.4% 78.6% 76.4%
Likelihood ratio statistic 3154.35 1451.95 1839.61

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



9L

Table 5.2. Logistic regression for immigrants for any heart condition (aged 40+, BMI excluded).

Variable All Immigrants (n=5446) Male Immigrants (n=2756) Female Immigrants (n=2690)
g SE (B) OR p-value B SE (B) OR p-value B SE (B) OR p-value
Gender Male - - - - N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 333 .016 1.40 000 313 .024 1.37 .000 354 022 1.43 .000
Marital Married
status - - - - - - - - - - - -
Education Less than H.S. 344 082 1.41 .000 523 114 1.69 000 - - - -
H.S. graduate - -— - - - - - - - - - -
Income High income - - -— - - -— - - -.365 138 694 008
Middle income - — - - -
Province Atlantic - - - - .685 312 1.99 .028 - - - -
Quebec -559 121 572 .000 -716 165 489 .000 -419 180 657 020
Ontario - - - - -~ - - -n- - - - ---
Prairies -317 124 .728 010 - - - -— - - - -
Years in 0-4 years -.895 259 408 .001 — - - -1.737 531 .176 001
Canada 5-9 years -.621 175 537 .000 -764 287 466 .008 -476 221 .621 .031
Soumyof . BuropefUSA 22 083 785 004 -486 114 615 000 —
Physical Active - -—- - - - --- -— — - - -— -
activity Moderately active -~ — —a -.364 128 695 .004 347 126 1.42 .006
Alcohol Abstainer 330 076 1.39 000 - - -— - 415 .105 1.51 .000
Smoking Never smoker -— - - - -332 121 717 .006 304 135 1.36 .025
status Smoked < 25
years - - - - - - - - - - - -
Social High social
support support -282 118 755 .017 .- - - — -576 .190 .562 .002
Diabetes Not diabetic - - - -— - -— - - - - -— -—
Chomic  Lessswessthan 359 126 699 004 - - - 424 170 654 013
Same stress as . . - . . . .
usual - - - - B -
DePIESIOn e 794 7 452 000 L1288 2m 324 000 -651 230 521 005
Constant -4.50 .292 .011 .000 -3.94 437 .019 .000 -4.92 437 .007 .000
g 0.134 0.120 0.169
Correctly classified (cut point 0.15) 56.8% 55.6% 61.2%
Correctly classified (cut point 0.5) 75.6% 76.6% 76.1%
Likelihood ratio statistic 809.99 359.60 518.61

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



The Role of BMI

Inclusion of BMI within the models restricted the analysis to those aged 40 to 65
years, since BMI data was not collected for the older population (65+). Generally, the
models that included BMI were better able to correctly classify more of the cases than the
models without the BMI variable. For instance, for all respondents, the model with BMI
included was able to correctly classify 84% of the cases (cut point of 0.5), compared to
77% for the model that excluded BMI. It is interesting to note, however, that the rho-
squared values are slightly lower for the model for all respondents with BMI included
than the model with BMI excluded (all respondents BMI included 0.‘094 versus all
respondents BMI excluded 0.109). For the immigrant alone models, both the percentages
correctly classified and rho-squared values were higher for the models that included BMI.

There are two possible explanations for the improvement in the models with BMI
included: firstly, by adding an additional variable there was more data available to
explain for the variance. Secondly, as people age, their health undoubtedly deteriorates,
thus, respondents over the age of 65 are likely to have some type of morbidity regardless
of lifestyle habits, stress or demographics. This inevitable deterioration in health in
respondents over 65 may contribute additional ‘noise’ to the model, which is eliminated
when respondents over 65 are excluded. Table 5.3 and 5.4 outline the models for all
respondents and immigrants alone, respectively, with the BMI variable included and
respondents over 65 years excluded.

There are some notable differences between the models that include BMI and

those that do not, in addition to the better fit of the models which include BMI and
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exclude respondents over 65 years. In the model including BMI with females alone
identified being married as a protective factor against heart conditions, however, this was
not found in the model excluding BMI of females alone. The reason for this could be due
to the fact that there are most likely more widows who are over 65 years who have a heart
condition that are not being represented in this analysis. For the immigrant model
including BMI, both income and smoking are significant variables in this model, but they
are not significant in the model that excludes BMI and includes respondents over 65
years. This difference may not be significant in the model that includes immigrants over
65 years because there may be too many incidences of heart conditions based on age

alone.
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Table 5.3. Logistic regression for all respondents for any heart condition (aged 40-65, BMI included).

All respondents (n=18200)

Males (n=8933)

Females (n=9267)

Variable 8 SE (B) OR p-value B SE (B) OR p-value B SE (B) OR p-value

Gender Male - -- - - N/A N/A N/A N/A N/A N/A N/A N/A

Age Age 468 .015 1.59 .000 483 022 1.62 .000 .449 021 1.57 .000

Marital status Married - - - - - - - - -.184 .069 .832 .008

Education Less than -— - - - -.071 072 931 319 - -— - -
HS.
H.S graduate - - - - 217 .080 1.24 .007 - - - ---

Income High income -282 .060 755 .000 -.358 .091 .699 .000 — - - -—
Middle -383 .066 .682 .000 -.504 102 .604 .000 -240 .091 787 .009
income

Province Atlantic 207 .080 1.23 .009 298 114 135 .009 - - - -
Quebec -.139 .065 871 .032 - - - - -.184 .090 832 .041
Ontario - .- - - — - -— - -.180 .090 .835 .046
Prairies -.147 075 .863 051 - - - -— -.293 .108 .746 .007

Immigration Immigrant - - - - - .- - - - - .- -

Status

Physical Active -173 .058 .841 .003 - - - - - — - -

activity Moderately -133 .051 .875 .009 -— -— - -— -214 072 .807 .003
active

Alcohol Abstainer 179 .049 1.19 .000 - - - - - - - -

Smoking status ~ Never -— - - - -.183 .072 .833 011 - - - --
smoker
Smoked < 25 - - -- — - - - --- - — -- -
years

Social support High social -.208 .077 .812 .007 -229 .098 795 .029 -255 129 775 .048
support

Diabetes Not diabetic - -— —— - - - - - -— -— - ---

Chronic stress Less stress -.248 070 .780 .000 - - -— - -.351 .091 704 .000
than usual
Same stress - - — - - - - - - -— - -
as usual

Depression Likely not -582 .080 .559 .000 -.840 123 A32 .000 -393 .105 675 .000
depressed

BMI BMI <27 =752 .041 A7 .000 -.790 .059 454 .000 -729 .059 482 .000

Constant -6.04 227 .002 .000 -6.09 325 .002 .000 -5.79 322 .003 .000

¢ 0.094 0.098 0.096

Correctly classified (cut point 0.15) 63.3% 63.9% 63.4%

Correctly classified (cut point 0.5) 83.7% 83.9% 83.8%

Likelihood ratio statistic 1649.28 856.30 841.46

Note: BMI, body mass index; H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error
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Table 5.4. Logistic regression for immigrants for any heart condition (aged 40-65, BMI included).

All Immigrants (n=3154)

Male Immigrants (n=1572)

Female Immigrants (n=1582)

Vari
ariable B SE (8) OR ___ p-value B SE (B) OR __ pvalue B SE (8) OR __ p-value
Gender Male — — — - N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 565 038 1.76 .000 606 053 1.82 .000 556 057 1.74 .000
Marital Married . . . . . - . . . ) _ .
status -
Education Less than H.S. --- - - - -—- -— - - .- - — e
H.S. graduate - - — - —
Income High income -416 142 660 .003 -534 209 586 011 -
Middle income -473 158 623 .003 -943 241 390 .000 -
Province Atlantic —— -- - - - - - - —— - - -
Quebec -1.44 187 237 .000 -1.06 239 346 .000 222 335 109 .000
Ontario -578 113 561 .000 -470 162 625 .004 -766 165 465 .000
Prairies -753 172 471 .000 -622 238 537 .009 -1.03 257 357 000
Years in 0-4 years -1.08 306 340 .000 — - - 222 793 109 .005
Canada 5-9 years -1.16 252 313 .000 -.665 328 514 042 -1.58 A1l 206 .000
ocr‘i"g‘i‘:l"y of  Europe/USA -748 112 473 000 -885 150 413 000 -489 164 613 003
Physical Active - -— — - - — - - - - - —
activity Moderately active ~ --- - - - - - - - -— - - -
Alcohol Abstainer 410 109 1.51 .000 775 152 2.17 000
Smoking Never smoker -363 129 .695 .005 -.733 .169 481 .000 - - - -
status Smoked < 25
years - — -364 175 695 038
Social High social
support support - -.654 267 520 014
Diabetes Not diabetic - - - -
Chroni L
Chronic Lessstessthan—_j34 163 648 008 - - -5715 220 563 009
Same stress as — - — - - -512 209 599 014
usual
R Ay -601 232 548 010 104 381 352 006 —
BMI BMI <27 -.895 100 409 .000 -157 140 469 .000 -115 150 316 .000
Constant -5.93 561 003 .000 -6.05 805 .002 .000 6.17 743 002 .000
P 0.160 10.156 0.196
Correctly classified (cut point 0.15) 68.3% 67.3% 73.5%
Correctly classified (cut point 0.5) 84.7% 83.0% 86.9%
Likelihood ratio statistic 551.77 281.83 32246

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



5.2.2 Coronary heart disease

The regression models for all respondents and immigrants alone were able to
explain for more variance than the models for any heart condition or HBP. The model
for all respondents was able to correctly classify 93% of the cases at a cut point of 0.5,
and 86% of the cases at a cut point of 0.15. Similarly, the model for immigrants alone
was able to correctly classify 94% of the cases at a cut point of 0.5, and almost 88% of
cases at a cut point of 0.15. The rho-squared values were slightly higher for the
immigrant models than for the models of all respondents. The range for immigrant
models (all immigrants, males only, females only) was 0.154-0.177, comi)ared to 0.129-
0.137 for the models for all respondents (all respondents, males only, females only).
Tables 5.5 and 5.6 outline the models for CHD for all respondents and immigrants alone,
respectively.

For the regression analyses examining the risk factors for CHD among all
respondents, increasing age, being male, having low income, lower levels of education,
living in the Atlantic provinces or Ontario, being a native-born Canadian, being
physically inactive, abstaining from alcohol, smoking, having more stress than usual and
being depressed were found to be predictors of CHD (Table 5.5). Marital status, social
support and diabetes were not predictors of CHD in the general population.

Among the overall sample of respondents, immigration status was found to be a
predictor of heart disease. In other words, native-born Canadians were significantly more
likely to suffer from CHD than immigrants. When immigrants were analyzed separately,

the immigration variables (country of origin and length of time in Canada) were not

81



significant predictors of CHD in any the regression analyses (all immigrants, immigrant
males, immigrant females). Immigration status was not a significant predictor in the
regression model of any heart condition, nor was it observed among the regression model
for HBP. Another trend unique to the heart disease regression analysis was that males
were significantly more likely to have heart disease than females. This is most likely due
to the fact that more than one third of respondents were between 40 and 49 years, and
approximately two-thirds of respondents were less than 60 years. Males and females
suffer from heart disease equally, however, men suffer from heart disease on average 10
years younger than women (55 years versus 65 years) (Heart & Stroke Foundation 2004).
Since the majority of the respondents are less than 60 years old, it is not surprising that
more males than females have reported heart disease.

Ontario has a higher proportion of immigrants than any other region in Canada.
Since immigrants have significantly fewer incidences of heart disease, one might expect a
lower incidence of heart disease in Ontario because of Ontario’s immigrant population.
However, respondents from Ontario reported significantly higher incidences of heart
disease than respondents from B.C. When the risk factors were compared between
Ontario and B.C., they were very similar, which makes it difficult to explain for the
difference in heart disease. The proportion of respondents who smoke cigarettes, who are
physically inactive, who are depressed, who report chronic stress, and who consume -
alcohol is consistent between Ontario and B.C. This suggests that there are other
variables involved. This study does not take into account environmental variables such

as air quality, which may impact heart health (Glantz 2002; Zanobetti et al 2003).
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Similar to the incidence of any heart condition, the higher incidence of heart disease in
the Atlantic provinces than B.C. can most likely to be explained largely to the income
disparity between the Atlantic provinces and B.C.

Unlike the results for males in the regression analysis of CHD for all respondents,
immigrant males were not significantly more likely than immigrant females to develop
CHD. The differences in the incidence of CHD were detected among the regions of
residence within Canada. Immigrants from the Atlantic provinces and Ontario were
significantly more likely than immigrants from B.C. to report CHD.

The country of origin and length of time immigrants had lived in Canada was very
similar between immigrants who live in Ontario and those who live in B.C.
Approximately 69% of the immigrants in Ontario are of European descent compared to
67% of immigrants from European descent in B.C. In terms of length of time in Canada,
88% of immigrants in Ontario had lived in Canada more than 10 years compared.to 89%
of immigrants from B.C.

One difference between the residents of Ontario and B.C. was that the immigrants
in B.C. were less likely to have smoked for more than 25 years compared to the
immigrants from Ontario (17% versus 24%). Immigrants who had never smoked were
significantly less likely to have CHD than immigrants who had smoked for more than 25
years.

With respect to sociodemographic variables, increasing age, lower level of
education, lower income and living in the Atlantic provinces or Ontario were significant

predictors of CHD among immigrants (Table 5.6). Gender, marital status, country of
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origin, physical activity and diabetes were not predictors of CHD. The incidence of CHD
significantly increased with age. High school graduates were significantly less likely to
report CHD than immigrants with post-secondary education. Among the female
immigrants, those with less than high school education were significantly more likely to
have CHD than immigrant females with post-secondary education. Income was only a
significant predictor of CHD among the immigrant females—high and middle income
females were significantly less likely to report CHD than low income females.
Immigrants who abstained from drinking alcohol were significantly more likely to
report CHD than immigrants who consume alcohol. Immigrants who have; never smoked
reported significantly fewer incidences of CHD than immigrants who had smoked more
than 25 years. Immigrants with high social support reported fewer incidence of CHD
than immigrants with low social support. Also, immigrants who reported less stress than
usual had fewer incidences of CHD than immigrants with more stress than usual. Finally,
immigrants who were likely not depressed had significantly fewer incidences of CHD

than immigrants who were likely depressed.

84



68

Table 5.5. Logistic regression for all respondents for CHD (aged 40+, BMI excluded).

Variable All Respondents (n=26849) Males (n=13035) Females (n=13814)
B SE (B) OR p-value B SE (B) OR p-value B SE (B) OR p-value
Gender Male 288 054 785 7000 WA NA N/A N/A NA NA N/A N/A
Age Age 361 o1t 143 000 356 015 1.43 000 346 017 1.41 000
Marital status Married - - - - - - - - -— -- - -
Education Less than . . . . o - - . - . . .
HS.
H.S. - - - -267 121 765 027
graduate
Income High income  -273 069 761 000 -390 100 677 000
Middle -313 068 732 000 - - -368 091 692 000
mcome
Region of Atlantic 459 101 1.58 000 750 139 212 000
residence Quebec - - - ——- - - - - - . — -
Ontario 468 082 1.60 000 643 115 190 000 275 118 132 020
Prairies - - - - - - - - - - - -
;‘msg' ation  Immigrant 5, 068 785 000 -310 094 733 000
Physical Active - — — -.463 133 630 001
activity xggz‘mly - — - -265 099 767 008
Alcohol Abstainer 394 056 1.48 000 316 082 137 000 401 079 149 000
Smoking status ’S"nfzz ) -531 059 588 000 -663 089 515 000 -429 083 651 000
ig‘a‘r’:"d 2B o 074 754 000 316 094 729 001
Social support High social
Suppon - - - - - - - - - - - =
Diabetes Not diabetic - - - — —
Chronic stress Less stress
st 229 093 795 014 - — - - -
Same stress . - . . . . . . . . . .
as usual
Depression E;‘;iis‘:(’l‘ -709 106 492 000 -577 161 561 000 -861 141 423 000
Constant 718 21 001 000 721 305 001 000 672 309 001 000
o 0.129 0.130 0137
Correctly classified (cut point 0.15) 85.8% 84.6% 87.2%
Correctly classified (cut point 0.5) 93.2% 92.7% 93.6%
Likelihood ratio statistic 173125 887.10 901.89

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error
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Table 5.6. Logistic regression for immigrants for CHD (40+, BMI excluded).

Variable AH Immigrants (n=5446) Male Immigrants (n=2756) Female Immigrants (n=2690)
B SE (B) OR p-value B SE (B) OR p-value B SE () OR p-value
Gender Male - - - - N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 419 .028 1.52 000 392 .040 1.48 .000 A42 .043 1.56 .000
Marital Married . . . _
status - - - - - - - -
Education Less than H.S. - - - - - - - --- -.608 219 544 005
H.S. graduate -713 186 490 .000 -1.008 300 365 001 - - - -
Income High income - - -~ - - - - - -714 234 490 .002
Middle income - - -~ - - - - - -611 213 .543 004
Region of Atlantic 1.002 335 272 .003 1.839 405 6.29 .000 - - - -
residence Quebec - -— - -— - - - - 1.288 329 3.63 .000
Ontario 837 175 231 000 637 231 1.89 006 994 217 2.70 .000
Prairies - - -— - - - - - 945 338 2.57 .005
Years in 0-4 years - - - - -- -— - -— - - - -
Canada 5-9 years - - - - - - - -— L 297 3.04 .000
Country of Europe/USA 5 N . ) _ .
origin - - - ) - - - - ) -
Physical Active - - - -- - - - - -— - - -—
activity Moderately
active - - - - - - - - - - -
Alcohol Abstainer .563 127 1.76 .000 .509 195 1.66 .009 491 043 1.56 .008
Smoking Never smoker -.630 137 533 .000 -.923 213 397 .000 - - --- -—
status Smoked <25 . . . } . .
years - - B - - - - -
Social High social
support support -410 185 .664 .026 - - - - - - - -
Diabetes Not diabetic - - - - - - -— - - - - --
Chronic Less stress than _ 545 208 603 015 .93 316 393 003
stress usual
Samestressas - -704 319 495 028 - - -
usual
Depression ﬁ;‘;ﬂis‘;‘;‘ 1183 242 306 000 L1622 37 313 002 1336 325 263 000
Constant -7.42 519 .001 .000 -6.63 .736 .001 .000 -8.64 773 .000 .000
! 0.154 0.177 0.169
Correctly classified (cut point 0.15) 87.6% 87.9% 89.1%
Correctly classified (cut point 0.5) 94.0% 94.1% 94.3%
Likelihood ratio statistic 383.16 226.03 236.26

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



The Role of BMI

When the regression analyses were run for all respondents and immigrants alone
for CHD and including the BMI variable, the models were able to correctly classify more
cases. Tables 5.7 and 5.8 detail the regression models for CHD for all respondents and
immigrants alone, respectively, including the BMI variable and limiting age to 40-64
years. These models were able to correctly classify approximately 96% of the cases in
the model for all respondents, and 97% of the cases for the immigrant model. The rho-
squared values are mostly consistent between the models with and without the BMI
variable. For example, the rho-squared value for all respondents in the model excluding
BMI is 0.129 and the rho-squared value for all respondents in the model including BMI is
0.109.

As with the comparison of the models with and without the BMI in the models for
any heart condition, there are some differences between the models with and without the
BMI variable worth mentioning. In the model for males alone, being an immigrant had a
protective effect against CHD in the model that excluded BMI, however, this significant
difference was not observed in the model that included BMI. The model for immigrant
females alone was able to correctly classify almost 98% (cut point 0.5) of the cases when
BMI was included. There were more variables included in the model without BMI,
however, the percentage correctly classified was slightly less at 94% (cut point 0.5). By
excluding patients over 65 years and including the additional variable, the model for
immigrant females was able to eliminate some of the ‘noise’ and correctly classify almost

all of the respondents.
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Table 5.7. Logistic regression for all respondents for CHD (aged 40-65, BMI included).

Variable All Respondents (n=18200) Males (n=8933) Females (n1=9267)
B SE (B) OR p-value B SE (B) OR p-value i] SE (B) OR p-value
Gender Male 352 .081 142 .000 N/A N/A N/A N/A N/A N/A N/A N/A
Age Age .507 .030 1.66 .000 .538 .039 1.71 .000 439 .045 1.55 .000
Marital status Married - - - - - -— —~— — - - - -
Education posthan L - - - 260 133 129 050
H.S. . . . . - N . N . . . .
graduate
Income High income  -.283 107 754 .008 - - — - - - - -
Middle -.306 117 736 009 - -
income
Region of Atlantic 935 175 2.55 .000 1.97 288 7.18 .000 - - - -
residence Quebec 776 156 217 .000 1.57 272 481 .000 - -- -- ---
Ontario 905 154 247 .000 1.76 269 5.83 .000 - - - -
Prairies .580 175 1.79 .001 1.41 291 412 .000 - - - -
Immigration Immigrant oM 13 185 033 . N - - . . - -
status . . . .
Physical Active - e -- - 401 131 1.49 .002 -- - == .-
activity Moderately . . . . . . - - . . . .
active
Alcohol Abstainer 532 .088 1.70 .000 430 122 1.54 .000 661 124 1.94 .000
Smoking status - Never -852 096 427 000 -1.03 142 356 000 -785 133 456 000
3;“;8“" 2B 300 096 741 002 -333 121 77 006 -450 169 638 008
Social support High social
support — — -3717 153 686 014
Diabetes Not diabetic - - - e - - - - - = .- -
Chronicstress — Lessstress _p77 138 758 045 -803 184 448 000 — -
an usual
Same stress - - - - . . _ . - . . .
as usual
Depression Likelynot = _g34 133 434 000 14 159 319 000
depressed
BMI BMI <27 -326 .078 722 .000 -512 .103 599 .000 - - - -
Constant -9.24 451 .000 .000 -104 626 000 .000 -7.96 612 .000 .000
ot 0.109 0.131 0.091
Correctly classified (cut point 0.15) 94.6% 92.5% 96.0%
Correctly classified (cut point 0.5) 96.2% 95.7% 96.9%
Likelihood ratio statistic 685.76 466.39 249.67

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error
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Table 5.8. Logistic regression for immigrants for CHD (aged 40-65, BMI included).

All Immigrants (n=3154)

Male Immigrants (n=1572)

Female Immigrants (n=1582)

Variable B SE (B) OR p-value B SE (B) OR p-value B SE (B) OR  p-value
Gender Male - - - - N/A N/A N/A N/A N/A N/A N/A N/A
Age Age .652 .084 1.92 .000 775 113 217 .000 461 127 1.59 .000
Marital Married _ . . . .
status ) - B - B - - - - -
Education Less than H.S. -.834 .307 434 .007 -1.00 386 .368 .010 - - - -
H.S. graduate -927 313 396 .003 -1.49 552 225 .007 - - - -
Income High income — - - - - - - - - .- - -
Middle income  -.902 327 406 .006 -— - — — - .- - —
Region of Atlantic 1.51 .678 452 026 3.37 .880 29.0 .000 - - - -
residence Quebec 1.12 458 3.07 .014 2.22 .685 9.19 .001 - - -
Ontario 1.51 374 451 .000 2.27 635 9.69 .000 - - - -
Prairies 127 445 3.55 004 1.58 727 438 .029 - - - -
Years in 0-4 years -—- - - - -- - - - - - - -
Canada 5-9 years - - - - - - - - - - - -
Country of Europe/USA
origin - - - - - - - - - -
Physical Active - - - --- -- - - - - - - -
activity Moderately -998 419 369 017
active
Alcohol Abstainer .703 221 2.02 .001 - - - — 1.02 344 2.76 .003
Smoking Never smoker -1.22 252 297 .000 -1.15 346 317 .001 -1.30 .401 27 .001
status Smoked <25
years - - - - - - - - - - - -
Social High social
support support -576 294 562 051 -816 3490 442 019
Diabetes Not diabetic - - - - - - - - - - - -
Chronic Less stress than . . . . . - . N - . .
stress usual B
Same stress as - . . . . . ) . )
usual - - - - -
Depression g;‘;‘:gs‘;? -1.08 347 340 002 -1.39 603 247 021 -1.04 446 354 020
BMI BMI <27 -433 209 .648 .038 --- - - - -.661 335 516 048
Constant -10.4 1.25 .000 .000 -12.7 1.68 .000 .000 -7.99 1.77 .000 .000
P 0.167 0.197 0.129
Correctly classified (cut point 0.15) 96.0% 94.6% 97.1%
Correctly classified (cut point 0.5) 97.2% 96.6% 97.8%
Likelihood ratio statistic 164.81 11532 50.73

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



5.2.3 High Blood Pressure

The regression analysis models for HBP for all respondents and immigrants alone
are described in Tables 5.9 and 5.10, respectively. The rho-squared values for these
models are lower than the rho-squared values for the models for any heart condition and
CHD. The rho-squared values range from 0.056 to 0.095 for the models for all
respondents, and from 0.089 to 0.143 for the immigrant models. Thus, the immigrant
models have a slightly better fit. The correctness of classification is similar between the |
models for all respondents and the models for immigrants alone. For instance, the model
of all respondents correctly classified 81% (cut point 0.5) of cases, and‘the immigrant
model correctly classified 79% (cut point 0.5) of cases.

Increasing age, being female, being less educated, having lower income, living in
Atlantic Canada, being an immigrant, being physically inactive, abstaining from alcohol,
smoking, having low social support and being depressed were all significant predictors of
HBP among all respondents. The variables that were not significant predictors of HBP
were marital status and diabetes. Unlike the regression analysis for CHD, males were
significantly less likely to have HBP than females, after controlling for other effects.
Increasing age was a significant predictor of HBP. Respondents with a high school
education or less were significantly more likely to report HBP than respondents with a
post-secondary education. This trend was not observed among the males and females
when analyzed separately. Males in the middle income category were significantly less
likely than males in the low income category to report HBP. There were no other

significant comparisons among the income category and HBP.

90



With respect to the lifestyle variables, respondents who were at least moderately
active were significantly less likely to report HBP than inactive respondents.
Respondents with high social support were less likely to report HBP than respondents
with low social support. Respondents reporting less stress than usual were less likely to
report HBP than respondents reporting more stress than usual. Finally, respondents who
were likely not depressed reported significantly fewer incidences of HBP.

In terms of region of residence, residents of the Atlantic provinces were
significantly more likely to report HBP compared to B.C. Again, the difference between
the Atlantic provinces and B.C. is most likely income related. |

Opposite to the results of the regression analyses for CHD, females that had a
significantly higher incidence of HBP than the males. As explained previously, this is
consistent throughout the literature because HBP is a side effect of menopause (Staessen
et al 1998; Rappelli 2002).

For the regression analysis examining the risk factors for HBP among immigrants,
being female, increasing age, being married, being less educated, living in B.C., living in
Canada more than 10 years, being from a Non-European country, abstaining from
alcohol, smoking, having low social support and being depressed were all significant
predictors of HBP (Table 5.10). Income, diabetes and chronic stress were not predictors
of HBP among immigrants. Immigrants who were married reported a higher incidence of
HBP than immigrants who were not married. Immigrants with less than high school
education had significantly more incidences of HBP than immigrants with post-secondary

education.
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Immigrant females who were active were more likely to have HBP than inactive
immigrant females. This finding is somewhat surprising, as physical activity is generally
associated with improved health. It is important to note, however, that the physical
activity variable in the NPHS measured ‘leisure physical activity’, and not overall
physical activity. Thus, it is possible that the immigrant females who report not being
physically active in their leisure time, may be physically active otherwise (i.e. physically
active at work). Physical activity was not a significant predictor among the whole group
of immigrants or males alone. Also, immigrant females who never smoked reported
significantly higher incidences of HBP than immigrant females who srﬁoked for more
than 25 years. As with physical activity, one would expect improved health among the
females who had never smoked compared to those who had smoked for more than 25
years. One possible explanation for this outcome may have to do with the wording of the
survey question for HBP, the question was “[h]ave you been diagnosed with high blood
pressure by a physician”? Perhaps the immigrant females who smoked for 25 years were
less likely to see a physician than immigrant females who never smoked, thus never had
HBP diagnosed by a physician. Smoking status was not a significant predictor among the
whole group of immigrants or males alone. Immigrants who abstained from alcohol were
more likely to have HBP than immigrants who drank alcohol. Immigrants with high
social support reported fewer incidences of HBP than immigrants who reported low
social support. Finally, immigrants who were likely not depressed reported significantly

fewer incidences of HBP than immigrants who were likely depressed.
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Immigrant females were also significantly more likely to report HBP than
immigrant males. Country of origin and length of time in Canada playéd a significant
role in the regression analysis for HBP. Immigrants who had lived in Canada for less
than 10 years were significantly less likely to report HBP than immigrants who had lived
in Canada more than 10 years. The reasoning behind this, as explained previously, is
most likely a result of the ‘healthy immigrant effect’ and the long latent period of heart
conditions. Also, immigrants of European descent were significantly less likély to report
HBP than immigrants of Asian descent.

As for region of residence, immigrants from Quebec, Ontario and the Prairies
were less likely to have HBP than immigrants from B.C. This result is peculiar because
one would expect that the immigrants living in Quebec would have a higher incidence of
HBP compared to immigrants in B.C., because they are more likely to smoke (27%
versus 17%), more likely to be inactive (69 % versus 60%) and more likely to have a low
income (25% versus 14%). The proportion of immigrants living in Quebec who consume
alcohol compared to the immigrants living in B.C. is 70% and 71 %, respectively. As
mentioned previously, perhaps the type of alcoholic beverage is an important factor in
this case. Perhaps more immigrants living in Quebec drink wine than immigrants in
B.C., thus gaining the beneficial effects of alcohol. The NPHS survey does not break

down alcohol consumption according to type of beverage consumed.
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Table 5.9. Logistic regression for all respondents for HBP (aged 40+, BMI excluded).

Variable All Respondents (n=26849) Males (n=13035) Females (n=13814)
B SE (B) OR __p-value 1] SE (B) OR p-value g SE (B) OR p-value

Gender Male -.190 .034 .827 .000 N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 265 .007 1.30 .000 243 .010 1.28 .000 281 .009 1.33 .000
Marital Married . . . - . . . . . .
status o - -
Education Less than H.S. .078 .039 1.08 042 — - - — _— — — —

H.S. graduate 125 .047 1.13 .008 - - - - - - - -
Income High income

Middle income

- - - - -209 .081 811 010 - - - -—

Region of Atlantic 311 .065 1.37 .000 - -— - - 449 .086 1.57 .000
residence Quebec - - - ——- -.194 077 824 .012 - - - -

Ontario -- - -— --- -— - - -— . - - -

Prairies - - - --- -—- - - - - - - -—
Immigration  Immigrant 118 041 1.12 004 . . . . . . .
status
Physical Active -.179 .048 .836 .000 e - - - -.206 071 814 .004

divi

activity Moderately -126 041 882 002 -144 062 866 020
Alcohol Abstainer - - - -— - - - - 167 048 1.18 .000
Smoking Never smoker 117 .038 112 .002 - - - - 124 .052 1.13 .016
status Smoked <25 - -275 075 759 000

years
Social High social
support support -.125 .061 .883 .041 -.206 .082 814 012 - - -
Diabetes Not diabetic - - - --- - - - .- --- - - -
Chronic Lessstress than _ ) 059 817 001 .271 076 763 000
stress usual

Same stress as . . . - . - - . . . . .

usual
Depression Likely not

depressed -.396 .074 673 .000 -.700 .109 497 .000 -220 .099 .802 027
Constant -4.66 .143 .009 .000 -4.05 208 __.017 .000 -5.18 173 .006 .000
o’ 0.077 0.056 0.095
Correctly classified (cut point 0.15) 59.5% 63.2% 57.4%
Correctly classified (cut point 0.5) 81.1% 83.6% 78.8%
Likelihood ratio statistic 2008.90 647.83 1353.85

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error
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Table 5.10. Logistic regression for immigrants for HBP (aged 40+, BMI excluded).

Variable All Immigrants (n=5446) Male Immigrants (n=2756) Female Immigrants (n=2690)
B SE (§) OR p-value ] SE (B) OR p-value ] SE (B) OR p-value
Gender Male -248 075 .780 .001 N/A N/A N/A N/A N/A N/A N/A N/A
Age Age .291 .017 1.34 .000 237 .024 1.27 .000 316 .023 1.37 .000
Marital Married
status .184 .087 1.20 .035 - . — -— o~ - - -
Education Less than H.S. 415 .085 1.51 .000 .694 119 2.00 .000 - .- - -
H.S. graduate - - - - - - - e . — - -
Income High income - - - - - - .- - P - - -
Middle income  ___ — — — . . - - - . — .
Region of Atlantic - - -
residence Quebec -.556 123 573 .000 -.636 171 529 000 -375 177 .687 .035
Ontario -277 .089 758 .002 - - - - -.263 126 769 037
Prairies -467 129 627 .000 - - --- - -.603 .185 547 .001
Years in 0-4 years -1.440 333 237 .000 -.942 392 .390 .016 -2.039 .645 130 .002
Canada 5-9 years -.551 179 576 .002 -.601 290 548 .038 -456 225 .634 .043
ooanryol - Buope/USA 325 o8 72 000 518119 596 000
Physical Active - - - - - - - = 326 .148 139 028
activity Moderately . . . . . . . . . . .
active
Alcohol Abstainer 249 080 1.28 .002 - - - - .348 .106 .001 .001
Smoking Never smoker --- - - - v - - - 455 142 1.58 .001
status Smoked <25 R _ . . . . - . . .
years - - - ) )
Social High social -393 123 675 001 681 189 506 000
support support
Diabetes Not diabetic - - - -- - - --- -— - -- - -
Chronic Less stress than
stress usual - - - - - - === - - - - -
Same stress as . . . . - . - .
usual - - - B -
Depression  Likely not -584 178 558 001 -836 283 434 003
depressed
Constant -4.31 317 013 .000 -3.598 461 .027 .000 -5.437 420 .004 .000
? 0.107 .0.089 0.143
Correctly classified (cut point 0.15) 59.5% 57.9% 63.0%
Correctly classified (cut point 0.5) 78.8% 81.5% 76.9%
Likelihood ratio statistic 591.88 235.36 410.39

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



The Role of BMI

When the BMI variable was added to the HBP analyses for all respondents and
immigrants alone, the models were slightly improved (Tables 5.11 and 5.12). The model
for all respondents was able to correctly classify 86% (cut point 0.5) of cases and the
model for immigrants was able to correctly classify 87% (cut point 0.5) of cases. The
rtho-squared values were also slightly improved. For example, the rho-squared value for
all respondents including the BMI variable was 0.091 compared to 0.077 for the model
for all respondents excluding the BMI variable.

When the models including and excluding the BMI variable were compared, low
income and region of residence were significant predictors of HBP among all respondents
in the model including BMI, however, these were not significant predictors of HBP in the
model excluding BMI. Interestingly, the immigration variables (country of origin and
length of time in Canada) were consistent across the models with and without the BMI
variable. This consistency offers some strength to the impact that these immigration

variables have on HBP.
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Table 5.11. Logistic regression for all respondents for HBP (aged 40-65, BMI included).

Variable All Respondents (n=18200) Males (n=8933) Females (n=9267)
B SE (B) OR _p-value 1] SE (B) OR _p-value B SE (B) OR p-value

Gender Male -.134 .046 .875 .003 N/A N/A N/A N/A N/A N/A N/A N/A
Age Age A47 .016 1.56 .000 441 .023 1.55 .000 451 .023 1.57 .000
Marital Married
status - - - - - - - - - - - -
Education Less than H.S. -— — - - - - - -~ — — - -

H.S. graduate 150 .059 1.16 .012 253 085 1.29 .003 - - -— --
Income High income

-.161 .066 .852 015 - - - “ee -210 .084 811 .013
Middle income
-282 .072 754 .000 - --- - - -360 .092 .698 .000

Region of Atlantic - - - - -—- - - - - - .- -
residence Quebec -230 .068 .794 .001 -.353 .099 703 .000 - - - -

Ontario -210 .067 .810 .002 - - — - -.264 .094 768 .005

Prairies -286 .080 152 .000 .- -—- - - -373 113 688 .001
Immigration  Immigrant
status - - - - - - - - - - - -
Physical Active -233 .064 793 .000 -359 .089 699 .000 - — - -
activity ;‘ggs:’m'y 164 054 849 003 — — .234 076 791 002
Alcohol Abstainer 109 053 1.12 .040 ~-n —- — - 242 068 1.27 .000
Smoking Never smoker - - - - - --- - --- - .- - -
status Smoked <25 _ . N _ )

years B o - ) - - - - - - -
Social High social
support support -216 .083 -.806 .009 -242 105 785 .021 - - - .-
Diabetes Not diabetic - - - --- - - - --- -- -— - -
Chronic Less stress than 35 075 791 002 - .326 095 722 001
stress usual

Same stress as _ . m . . - . . o .

usual - - -
Depression Likely not

depressed -582 .085 .559 .000 -1.035 125 .355 .000 -312 112 732 .005
BMI BMI <27 -.847 .044 429 .000 -.861 .063 . .423 .000 -.816 .061 442 .000
Constant -5.85 .249 .003 .000 -5.71 332 .003 .000 -6.28 .325 .002 .000
pF 0.091 0.088 0.097
Correctly classified (cut point 0.15) 68.9% 71.6% 66.6%
Correctly classified (cut point 0.5) 86.3% 87.1% 85.7%
Likelihood ratio statistic 1439.33 672.76 792.36

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error
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Table 5.12. Logistic regression for immigrants for HBP (aged 40-65, BMI included).

Variable All Immigrants (n=3154) Male Immigrants (n=1572) Female Immigrants (n=1582)
B SE (B) OR p-value B SE (B) OR p-value B SE (B) OR p-value
Gender Male - ~e- - - N/A N/A N/A N/A N/A N/A N/A N/A
Age Age 532 040 1.70 .000 522 057 1.69 .000 .550 .060 1.73 .000
Marital Married .
status - o - - - - - - - - -
Education LessthanHS. - -
H.S. graduate - - - - - -— - -— - - - -
Income High income -398 152 672 .009 -.620 226 538 .006 - - - -
Middle income  __ -709 255 492 006
Region of Atlantic -.817 395 442 .039 - - - - - - - -
residence Quebec -1.75 207 173 .000 -1.62 274 .198 .000 -2.36 335 .095 .000
Ontario -.785 116 456 .000 -.801 .168 449 .000 -1.01 170 364 .000
Prairies -1.03 .184 .356 .000 -991 255 3N .000 -1.37 281 253 .000
Years in 0-4 years -1.72 407 .180 .000 -1.48 488 228 002 221 796 .109 .005
Canada 5-9 years -1.26 273 284 .000 -.672 .336 St .046 -2.14 525 118 .000
ocr‘i’;’i‘:l"y of  Europe/USA 495 116 461 000 -940 160 391 000 -596 171 551 000
Physical Active
activity Moderately
active - - - - - - - - - - -
Alcohol Abstainer .305 113 136 .007 .- - -—- - 720 156 2.06 000
Smoking Never smoker - - - - -719 179 .487 .000 - -- --- -
status Smoked <25 - - — — -529 190 589 005 — - - —
years
Social High social . . . . . . i . -799 277 450 004
support support
Diabetes Not diabetic - -- .- - - - - - - - -
Chronic Less stress than
stress usual -.385 173 .680 .026 - - - - - - - -
Same stress as . o . . . . . . . . .
usual -
Depression  Likely not -684 242 505 005 -1.09 390 336 005
depressed
BMI BMI <27 -950 105 387 .000 -.793 .150 452 .000 -1.26 158 284 .000
Constant -5.72 576 .003 .000 -4.74 .852 ._.009 .000 -6.25 766 .002 .000
p 0.160 0.150 0.204
Correctly classified (cut point 0.15) 72.2% 72.2% 73.4%
Correctly classified (cut point 0.5) 86.9% 87.0% 88.4%
Likelihood ratio statistic 503.07 241.09 314.18

Note: H.S., high school; N/A, not applicable; OR, odds ratio; SE, standard error



5.3 Collinearity Diagnostics

Tests were conducted to measure the relationship between the independent
variables (multicollinearity) included in the regression analyses. This thesis uses
tolerance as a measure of collinearity. Tolerance was calculated using the following
formula: 1 - R?%, where R% is the coefficient of determination for the prediction of
variable k by the other predictor variables. Thus, as the value for tolerance decreases, the
independent variable is more similar to other variables. According to Menard (1995), a
tolerance value less than 0.1 indicates a serious collinearity concern. Table 5.13 outlines
the tolerance values for the whole sample of respondents and immigrants ‘alone, reported
for the final step of each regression analyses. From the table it is evident that

multicollinearity is not a problem for this data set, as all values are greater than 0.8.
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Table 5.13. Collinearity diagnostics for the independent variables included in the
regression analyses

Heart . Tolerance
condition Sample Independent variable (final step of each model)*

Any heart All Age .845
condition respondents Chronic stress 963
Alcohol consumption 943

Depression 957

Physical activity 978

Marital status 952

Education 877

Region of residence 971

CHD Immigrants Age .883
Depression 962

Alcohol consumption 929

Smoking status .926

Region of residence 974

Chronic stress 957

Education .897

Social support .988

HBP All Age 942
respondents Gender 923

Chronic stress 955

Physical activity 977

Depression 958

Smoking status 921

Alcohol consumption 930

Region of residence 958

Immigrant status .948

? The tolerance values are based on linear regression models, thus the final step of the
models presented in this table may not be exact to the models presented of the logistic
regression analyses earlier in this chapter.
5.4 The Risk of Heart Disease: Survival Analysis

Prior to running the survival analysis for any heart condition, crosstabulations
were run for each of the four NPHS cycles (1994/1995, 1996/97, 1998/99 and 2000/01)

in order to gain a general sense of the data for each cycle, including to determine how

heart health changes over time as a particular cohort of individuals age. Table 5.14
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outlines the incidence of heart conditions across the four NPHS cycles. In all cycles, the
native-born Canadians had a higher incidence of heart conditions than immigrants.
However, the incidence for both native-born Canadians and immigrants seemed to be
increasing over time. The incidence of heart conditions in the 1994/95 cycle for native-
born Canadians was 14.9% compared to 4.5% in the immigrant population, and the
incidence of heart conditions in the 2000/01 cycle was 24.0% for native-born Canadians

and 7.5% for immigrants.

Table 5.14. Incidence of heart conditions according to NPHS cycle, native- and
foreign-born aged 40+ in 1994/95.

NPHS % of Native-born Canadians with % of Immigrants with
Cycle Heart Condition Heart Condition
1994/95 14.9% 4.5%

1996/97 18.4% 5.9%

1998/99 21.4% 6.1%

2000/01 24.0% 7.5%

When the incidence of heart conditions was compared across arrival cohorts (i.e.
decade in which the immigrants migrated to Canada), those who immigrated the longest
time ago (pre-1970) had the highest incidence of heart conditions (Table 5.15). This is
not surprising because this cohort also represents the oldest cohort of immigrants.
Consistent with the results of the incidence of heart conditions according to NPHS cycle
presented in Table 5.13, the incidence of heart conditions increases over time, regardless
of arrival cohort. That is, in the 1994/95 cycle, 13.1% of the immigrants who reported
arriving in Canada before 1970 had a heart condition, compared to 21.2% of immigrants

who reported arriving in Canada before 1970 in the 2000/01 cycle. The most dramatic
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increase in the incidence of heart conditions according to arrival cohort occurred in the
immigrants arriving before 1970 across the four cycles, with the incidence riéing from
13.1 percent in 1994/95 to 21.2% by 2000/01. In contrast, the difference in the incidence
of heart conditions between the 1994/95 cycle and the 2000/01 cycle for those
immigrants who arrived between 1990 and 1994 was less than 1%. Similarly, the
difference in the incidence of heart conditions between the 1994/95 cycle and 2000/01
cycle was 1.5% for the immigrants arriving between 1980 and 1989, and 2% for

immigrants arriving between 1970 and 1979.

Table 5.15. Incidence of heart conditions among immigrants according to arrival

cohort and NPHS cycle.
NPHS Arrived 1990- Arrived 1980- Arrived 1970- Arrived Before
Cycle 1994 1989 1979 1970
1994/95 <1% 1.4% 3.9% 13.1%
1996/97 2.2% 1.8% 4.1% 17.0%
1998/99 1.6% 1.9% 4.8% 17.6%
2000/01 1.8% 2.9% 5.9% 21.2%

A survival analysis was run over four cycles of the NPHS. For the analysis, all
respondents who were over 40 years in 1994/95 and reported that they did not suffer from
a heart condition in 1994/95 were included. The analysis was also run for immigrants
separately. By including all respondents who did not have a heart condition in 1994/95,
the analysis can measure the risk of developing a heart condition over the next three
cycles of the survey. The same variables were used in the logistic regression as were

used in the survival analysis.
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The hazard ratio (HR) is a form of relative risk that provides the summary of the
difference between two curves, representing the risk of developing a heart condition for
various risk factors (age, gender, region of residence, lifestyle factors, etc.). For instance,
in the survival analysis for all respondents, the HR for marital status was 1.6, which
means that those who were married had 1.6 times the risk of developing a heart condition
compared to those who were not married. This trend was not observed among the
immigrant respondents.

The survival analysis indicated that there were several similarities between
immigrants and all respondents in terms of the risk of heart conditions. When the
analysis was run for all respondents the significant predictors of any heart condition were
age, income, region of residence, race, immigration status, smoking status and diabetes
(Table 5.15). The survival analysis indicated that native-born Canadians were at
significantly greafer risk for developing a heart condition relative to immigrants
(HR=1.83), consistent with results noted in the logistic regressions presented earlier.
Older age, low income (compared to middle income), smoking for more than 25 years
(compared to never smoking) and having diabetes also increased the risk of developing
heart disease in both the pooled (immigrants and native-born) and immigrants only
model. Among the sample of all respondents, being married, living in the Atlantic
provinces, Quebec or Ontario, being depressed and being a race other than white are
significant predictors of having a heart condition. However, these were not found to be

significant predictors of heart conditions among the sample of immigrants alone.
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Among the whole sample of respondents, those who were classified as ‘white’ for
race were significantly less likely to have a heart condition, although race was not
statistically significant in the immigrant only model. Amongst immigrants, country of
origin did have an effect on the risk of heart disease, with Non-Europeans significantly
more likely to have a heart condition than immigrants from European countries. This is
puzzling because logic would suggest that since significantly more immigrants from
Non-European countries reported having developed a heart condition than European
immigrants, being ‘white’ would significantly lower the chances of developing a heart
condition. When a crosstabulation was run comparing race and heart condition for
immigrants only in the 1996/97 NPHS survey, 24.6% of ‘white’ immigrants had a heart
condition compared to 24.1% of ‘non-white’ immigrants. Thus, a similar proportion of
‘white’ immigrants and ‘non-white’ immigrants have a heart condition, however, the
‘white’ immigrants may have been diagnosed prior to 1994. It is important to recall that
the respondents with a heart condition in 1994 were excluded from the analysis. Perhaps
the increased incidence of Non-European immigrants who developed heart conditions
since 1994 can be explained by the fact that more Non-European immigrants have
immigrated in recent years than European immigrants. According to the results of the
1996/97 NPHS survey, 4.6% of the immigrants from European countries immigrated
since 1986 compared to 23.4% of the immigrants from Non-European countries.

Another significant predictor of developing a heart condition was arrival cohort.
Immigrants who arrived in Canada between 1980 and 1989 were significantly less likely

than immigrants who arrived in Canada prior to 1970 to develop a heart condition. This
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can most likely be explained by the likely difference in age of the respondents. It is more
likely that the immigrants will generally be older in the sample of immigrants who have
lived in Canada the longest.

Diabetes was a significant predictor of heart conditions in the whole sample of
respondents and immigrants alone. The importance of diabetes as a significant predictor
of heart conditions needs to be interpreted cautiously because there were very few
incidences of diabetes reported, thus making statistical calculations more difficult, and
more likely to be biased. For instance, the survival analysis for the immigrant sample
indicated that the hazard ratio for the diabetes variable was 30.0, with a 95% confidence
interval of 1.8 to 487.9. This suggests that an immigrant with diabetes has 1.8 to 487.9
times the risk of developing a heart condition compared to an immigrant without

diabetes.
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Table 5.15. Survival analysis of any heart condition. Data from 1994, 1996 and 1998 NPHS.

Variable All Respondents (N=2815) All Immigrants (N=421)
B SE (B) HR 95% CI p-value B SE (B) HR 95% CI p-value
Gender Male - - - — . - - — — -
Age Age 0.06 0.01 1.06 1.05-1.07 <.0001 0.06 0.02 1.06 1.03-1.10 .0003
Marital status Married 0.46 0.17 1.60 1.14-2.24 .006 - —- —- .- e
Education Less than H.S. - - - - - - - -—
H.S. graduate - - - - - — .- -— - -
Household High income - - - --- - -— - - .- .-
income Middle income -0.36 0.14 0.70 0.53-0.91 .008 -2.47 0.78 0.09 0.02-0.39 0015
Region of Atlantic 1.49 0.60 4.47 1.37-14.6 013 a—- - - - -
residence Quebec 0.43 0.17 1.54 1.09-2.16 013 - - .- - -
Ontario 0.61 0.17 1.85 1.33-2.56 0002 - - — - -
Prairies - . - — . - - — - —
Arrival cohort 1970-1979 N/A N/A N/A N/A N/A - - - - -
1980-1989 N/A N/A N/A N/A N/A -2.25 1.05 0.11 0.01-0.83 .0323
1990-1994 N/A N/A N/A N/A N/A -—- —— .- - -
ocr‘i’;i':]“y of Asia/other N/A N/A N/A N/A N/A 1.50 0.37 4.49 217929 <0001
Race White -1.01 0.25 0.36 0.22-0.60 <.0001 - - - — -
Immigration  Native-born 0.61 0.19 1.83 1.27-2.65 001 N/A N/A N/A N/A N/A
status Canadian
Physical Active
activity Moderately
active - - - - - - o - - -
Alcohol Abstainer - - - - -— - - - - -
Smoking status ~ Smoked less . . - - o~ o . . . .
than 25 years
Smoked more 0.56 0.12 175 139222 <0001 1.00 0.39 272 1.28-5.79 009
than 25 years
Social support High social - -
support o - - - - - o -
Diabetes Diabetic 0.65 0.27 1.91 1.12-3.26 017 3.40 1.42 30.0 1.85-487.8 0.017
Chronic stress Same stress as ) -
usual - - - - - - - - -
More stress . . . n ; . . = . -
than usual - )
Depression Likely not -0.50 022 0.61 0.39-0.93 022 — . — — o
depressed i } i i i
e 0.0771 0.243

Note: CI, confidence interval; HR, hazard ratio; H.S., high school; N/A, not applicable; SE, standard error



5.5 Summary

There were several consistencies across the regression analyses for any heart
condition, CHD and HBP. As expected, increasing age was a consistent and significant
predictor in all three sets of analyses. Another consistency across all analyses was
diabetes, although it was never a significant predictor of heart health in any of the
analyses, a somewhat contradictory finding given the literature linking it to heart disease
(Aronow and Ahn 1999; Gillum et al 2000; Arteagoitia et al 2003). However, there were
very few incidences of diabetes reported in the sample, thus, this analysis most likely did
not achieve an accurate picture of the role of diabetes on heart health. Among the cohort
of immigrants there were only four cases of diabetes reported which makes establishing
trends difficult. Marital status was also not a predictor for heart health in any of the
analyses, while social support was a predictor of any heart condition and HBP. This
would suggest that the social support that one gets from having a spouse is not
necessarily the most important source of social support in terms of heart health. It is
important to note, that a test for multicollinearity indicated that the independent variables
included in the analyses were not affected by collinearity. The fourth variable which was
consistent across all the analyses was depression. Respondents who were likely
depressed were also more likely to report poor heart health. This is consistent among the
literature as well, which also offers strength and credibility to the rest of the analyses
(Thomas et al 2003).

The regression analysis was run for all respondents over 40 years, and then it was

run again for respondents between the ages of 40 and 65 years so that the BMI variable
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could be captured in the regression models. BMI greater than 27 was a significant
predictor of any heart condition, CHD and HBP. This second set of analyses also served
an additional function: it allowed for the affects of many risk factors on a younger
population to be identified. That is, as people age, their health inevitably deteriorates.
Once people are over 65 years they are much more likely to suffer from a chronic
condition than respondents less than 65 years, regardless of how many healthy lifestyle
habits one has.

There were some notable differences between the models for all rgspondents and
immigrants alone. For instance, in the models for any heart condition, low income and
physical inactivity were significant predictors of any heart condition among all
respondents, however, neither income and nor activity level were significant predictors of
heart conditions among immigrants alone. In the immigrant model, the immigration
variables, country of origin and length of time in Canada, were both significant predictors
of heart conditions. That is, immigrants were more likely to report a heart condition if
they had lived in Canada for more than 10 years and if they were from a Non-European
country.

There are a few interesting differences between the models for all respondents and
immigrants alone for CHD. Firstly, the overall sample of males seems to be at a higher
risk of developing CHD, however, immigrant males do not seem to be at an increased
risk of CHD compared to immigrant females. Also, income is a significant predictor of

CHD among all respondents, but not immigrants alone. Finally, the immigration
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variables, country of origin and length of time in Canada, are not significant predictors of
CHD among immigrants.

Comparing the model for all respondents to the immigrant model for HBP,
physical activity was a significant predictor of HBP among all respondents, but not
among immigrants alone. Similar to the results of the models for any heart condition, the
immigration variables, country of origin and length of time in Canada, were both
significant predictors of HBP among immigrants.

In the sample of respondents it is important to acknowledge a few differences
between the immigrant sample and the whole sample of respondents. Since there are
fewer immigrants than respondents in the whole sample, the results may be slightly less
accurate because there are fewer incidences in the smaller sample. For instance, there
were only four cases of diabetes reported in the sample of immigrants. Also, the results
for immigrant females smoking may not be entirely accurate because 70% of immigrant
females never smoked, which skews the distribution of smoking status for immigrant

females.
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CHAPTER SIX

CONCLUSIONS

6.1 Introduction

This thesis presents the results of the analysis of the NPHS data comparing the
heart health of immigrants to that of native-born Canadians. The thesis set out to achieve
the following objectives:

o To establish whether immigrants to Canada have lower rates of heart related
diseases (coronary heart disease, stroke, high blood pressure) than native-born
Canadians.

e To provide an explanation for the difference in heart related conditions if
differences exist between immigrants and native-born Canadians, by analyzing
lifestyle factors (smoking, alcohol use, physical activity) and psychosocial factors
(social support, stress, depression).

e To determine if the incidence of heart related diseases among immigrants
increases the longer they live in Canada, regardless of age.

The objectives were met by conducting descriptive analyses and regression
analyses of the public data of the 1996/97 NPHS, and survival analyses of the 1994/95,
1996/97, 1998/99 and 2000/01 NPHS private data. This final chapter provides a
summary of the results and describes the contributions of this research, and offers

suggestions for future research stemming from the conclusions of this research.
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6.2 Summary of Findings

Approximately 20% of the respondents of the 1996/97 NPHS were immigrants.
Immigrants reported a lower incidence of CHD than the overall group of respondents,
even though the immigrants were somewhat older than the overall group. Alternately,
the incidence of HBP was higher among the sample of immigrants than the overall group
(20.5% versus 18.7%), with immigrant females reporting the highest incidence of HBP
(22.5%). Demographic risk factors for heart conditions, such as age and income, affect
both immigrants and native-born Canadians, and lifestyle and psychosocial risk factors,
such as smoking status, BMI, alcohol consumption and depression, also affect
immigrants and native-born Canadians similarly.

When the incidence of heart conditions was compared to the length of time
immigrants had lived in Canada, the only significant difference was among HBP in
females. The Non-European immigrants between the ages of 40 and 49 were
significantly more likely to have HBP than European immigrants in the same age
category. Interestingly, European immigrants between the ages of 50 and 59 were
significantly more likely to have CHD than Non-European immigrants in the same age
category. This suggests that despite the Non-European immigrants’ higher incidence of
HBP, they are at less risk of CHD compared to European immigrants. HBP is a risk
factor for CHD, however, it does not seem to be the predominant risk factor among Non-
European immigrants, or else there would be a higher incidence of CHD among the Non-

European immigrants.
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Native-born Canadians between the ages of 40 and 49 were significantly more
likely to have reported having heart conditions than immigrants in the same age group.
This significant difference was not observed in the older age categories. Thus, perhaps
the effects of age overpower the effect of immigration status in the older respondents.
That is, immigration status may be a risk factor for heart conditions in younger
respondents. For instance, immigration may be a risk factor for respondents less than 55
years, but it may not be a factor in respondents over 55 years. The specific point at which
immigration is no longer a risk factor is unknown. Nonetheless, at some pqint, the effects
of age on the deterioration of the body balance out the difference in immigration status
and eventually all respondents have an equal risk of developing heart conditions,
regardless of immigration status.

The results of the regression analyses indicated that immigration status was a
predictor of heart disease. In other words, native-born Canadians were significantly more
likely to suffer from CHD than immigrants. This trend was not observed in the
regression model of any heart condition, nor was it observed among the regression model
for HBP. Another trend unique to the heart disease regression analysis was that males
were significantly more likely to have heart disease than females. Unlike the results for
males in the regression analysis of CHD for all respondents, immigrant males were not
significantly more likely than immigrant females to develop CHD. All respondents and
immigrants alone from the Atlantic provinces and Ontario were significantly more likely

than immigrants from B.C. to report CHD.

112



Similar to the results of the regression analyses for CHD, individuals living in the
Atlantic provinces were significantly more likely to report HBP than residents in B.C.
Possible explanations for the difference in the incidence of HBP between regions could
be due to income disparities. Generally, residents of the Atlantic provinces have lower
incomes than residents of B.C. The regression analyses indicated that immigrants who
had lived in Canada longer were more likely to have HBP. Opposite to the results of the
regression analyses for CHD, females had a significantly higher incidence of HBP than
males. Females and immigrant females alone were significantly more Iikely to report
HBP than males and immigrant males, respectively. Immigrants who had lived in
Canada for less than 10 years were significantly less likely to report HBP than
immigrants who had lived in Canada more than 10 years.

The survival analysis indicated that there were several similarities between
immigrants and all respondents in terms of the risk of heart conditions. As would be
expected, increasing age, low income and smoking for more than 25 years were
significant predictors of heart conditions in both populations. Among the whole sample
of respondents, ‘whites’ were significantly less likely to have a heart condition, although
this was not the case amongst ‘white’ immigrants. In the survival analysis of immigrants,
those from Non-European countries were significantly more likely to have a heart
condition than immigrants from European countries. Another significant predictor of
developing a heart condition was arrival cohort. Immigrants who arrived in Canada
between 1980 and 1989 were significantly less likely than immigrants who arrived in

Canada prior to 1970 to have developed a heart condition.
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Chapter one of this thesis describes the ‘healthy immigrant effect’ which refers to
the phenomenon in which immigrants are healthier upon arrival in their host country than
the average person in either the host or origin country. The results of the logistic
regression analyses for CHD do not support this phenomenon because the results have
not indicated a convergence in the incidence of CHD among the immigrants to the
incidence of CHD among the native-born Canadians. The results of this research indicate
that immigrants have a significantly lower incidence of CHD than native-born Canadians,
and that length of time in Canada is not a significant risk factor for CHD. The results for
HBP do indicate that length of time in Canada is a significant predictor of HBP among
immigrants. This result needs to be interpreted cautiously because more immigrants may
be diagnosed with HBP the longer they live in Canada because the longer immigrants live
in Canada the more likely they are to visit a physician who will diagnose them with HBP.
It is important to recall that the NPHS question for HBP was “[h]ave you been diagnosed
with high blood pressure by a physician?”. High blood pressure is usually asymptomatic,
and people are often diagnosed with high blood pressure when they are having a regular
blood pressure check by their health provider (Chobanian et al 2003), thus without
visiting a healthcare provider many people are unaware whether or not they have HBP.
Therefore, these results comparing the incidence of heart conditions between immigrants
and native-born Canadians do not support the “healthy immigrant effect”.

Even though almost 20 variables were analyzed and included in the regression
model as possible risk factors for CHD and HBP, there are still many variables that are

not accounted for. There are unexplainable differences between immigrants and native-
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born Canadians, and between respondents from one region of Canada compared to
another. Due to the complexity and high incidence of heart disease in Canada, it may
never be possible to ascertain all of the risk factors for heart disease, however, this study
has identified several key risk factors and has excluded other variables as possible risk
factors. The risk factors identified in this study can form the basis for the development of

heart health programs to target all Canadians—both native and foreign born.

6.3 Limitations of the Research

The NPHS was used as the data set for this research because it is a large Canadian
survey of a variety of health and demographic variables. However, there are some
limitations of the NPHS which need to be acknowledged. One limitation of the NPHS
public data is the inability to determine specifically the country of origin of immigrants.
The NPHS public data groups immigrants into three categories:
European/Australian/American; Asian; or Other. The NPHS does not include any
questions regarding diet and eating habits, which undoubtedly affects one’s health.
However, it is very difficult to ask accurate questions regarding diet, because studies
have shown that self-reported eating habits are frequently reported inaccurately
(Heitmann 1996).

Approximately 89% of the immigrants who responded to the survey had lived in
Canada for 10 or more years. This high proportion of immigrants needs to be taken into

consideration when looking at the regression analysis and crosstabulation results. Since
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there is not an even distribution of immigrants who arrived in Canada less than 10 years
ago and more than 10 years ago, the results may be skewed.

In the survival analysis, diabetes was a significant predictor of heart conditions in
the whole sample of respondents and immigrants alone. The importance of diabetes as a
significant predictor of heart conditions needs to be interpreted cautiously because there
were very few incidences of diabetes reported, thus making statistical calculations more
difficult, and more likely to be biased. For instance, the survival analysis for the
immigrant sample indicated that the hazard ratio for the diabetes variable was 30.0, with
a 95% confidence interval of 1.8 to 487.9. This suggests that an immigrant with diabetes
has 1.8 to 487.9 times the risk of developing a heart condition compared to an immigrant
without diabetes.

Therefore, there are some limitations of the NPHS data, however, this data set
provides more information regarding immigrants to Canada than any other survey
currently available. The ideal dataset for this type of analysis investigating the
relationship between heart health and immigration would include an accurate variable to
assess diet, also a better variable to measure stress or the ability to manage stress would
be useful in this analysis. In terms of immigration variables, the country of origin
variable would be better if it was more delinated (i.e. including more specific countries of
origin, rather than grouping all immigrants into very broad categories). Finally, the ideal
dataset would include a variable to measure why the immigrant has chosen to immigrate.

In other words, a survey question establishing whether the immigrant whether moved to
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Canada voluntarily through a work visa or family sponsorship, or has the immigrant
moved to Canada involuntarily (i.e. refugee status).
6.4 Research Contributions

This research is the first of its kind to specifically address the heart health of
immigrants in comparison to native-born Canadians using the data from the NPHS. This
thesis identified over 20 variables that were possible risk factors for developing heart
conditions and incorporated them into a regression analysis. All heart conditions (heart
disease, stroke, high blood pressure) combined were analyzed, and then heart disease and
high blood pressure were analyzed separately. Separate risk factors for heart disease and
high blood pressure were also identified. For instance, native-born Canadians were at a
higher risk of developing CHD than immigrants, however, immigrants were at a higher
risk of developing HBP. This research also compared heart health for men and women
separately, and reported separate results for men and women. Women were more likely
to have HBP than men, however, men were more likely to report CHD. Physical activity
was a predictor of CHD among women, however, it was not a significant predictor of

CHD among men.

6.5 Policy Implications and future Research Directions

This research will help policy makers and program developers create heart health
programs for immigrants and native-born Canadians. Heart health promotion programs
need to provide education regarding healthy lifestyle choices, such as physical activity,

healthy body weight, and smoking.
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Overall, this analysis is consistent with other literature that suggests that income
is a strong predictor of heart conditions. The results of this research indicate that there
were more immigrant females in the low income category than any other cohort of
respondents, therefore, heart health promotion programs should specifically target
immigrant women.

For heart health programs specifically targeting immigrants, it is very important to
engage all immigrants. However, it is the Non-European immigrants and the immigrants
who have lived in Canada more than 10 years that are at greatest risk of haying HBP. For
this reason, heart health programs need to be tailored to meet the needs of communities.
In other words, in a community with a large proportion of Non-European immigrants,
heart health programs should address the risk factors of high blood pressure. These heart
health initiatives must be able to engage Non-European immigrants in order to be
effective. One way to engage Non-European immigrants might be to offer programs in a
variety of languages.

As mentioned previously, this research has made a variety of contributions. One
area that this research has identified as important is the difference between men and
women in terms of the incidence of heart disease and high blood pressure. Women are
more likely to suffer from HBP, while men are more likely to suffer from CHD. It would
be interesting to investigate why this difference exists, and develop policies and programs
to address these differences between men and women.

Also, future research should specifically focus on the differences in heart health

across regions in Canada—investigating both immigrants and native-born Canadians.
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Respondents from the Atlantic provinces had high incidences of CHD and HBP, as
hypothesized earlier in this thesis, this could be due to income differences across the
country, however, there could be other variables interacting affecting the incidences of
heart conditions in the Atlantic provinces. Another area of potential research is to
identify what type of alcoholic beverage is consumed by respondents to see if that has an
impact of heart health. It would be worthwhile to investigate if any type of alcohol
decreases the risk of heart conditions and whether there are differences across Canada
and among immigrants in terms of type of beverage chosen. This data is pot available in
the current NPHS questionnaire; however, it would be useful to incorporate this data into
future administrations of the survey.

This thesis has, therefore, provided a basis for a wide variety of other possible
research initiatives, which would allow researchers to learn more about the heart health of

immigrants and native-born Canadians.
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