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"All mankind is of one author, and is one volume; when one man dies,

one chapter is not torn out of the book, but translated into a better

language; and every chapter must be so translated. ...No man is an

island, entire of itself; every man is a piece of the continent, a part of

the main.... and any man's death diminishes me, because I am

involved in mankind; and therefore never send to know for whom the

bell tolls; it tolls for thee.

"

John Donne, 1623

Devotions Upon Emergent Occasions, Meditation 17

111





Abstract

New immigrants to Canada typically have a more favourable health profile than

the non-immigrant population. This phenomenon, known as the 'healthy immigrant

effect', has been attributed to both the socioeconomic advantage (ie. educational

attainment, occupational opportunity) of non-refugee immigrants and existing screening

protocols that admit only the healthiest of persons to Canada. It has been suggested that

this health advantage diminishes as the time of residence in Canada increases, due in part

to the adoption of health-risk behaviours such as alcohol and cigarette use, an increase in

excess body weight, and declining rates of physical activity. However, the majority of

health research concerning immigrants to Canada has been limited to cross-sectional

studies (Dunn & Dyck, 2000; Newbold & Danforth, 2003), which may mask an

immigrant-specific cohort effect. Furthermore, the practice of aggregating foreign-bom

persons by geographical regions or treating all immigrants as a homogeneous group may

also obfuscate intra-immigrant differences in health. Accordingly, this study uses the

Canadian National Population Health Surveys (NPHS) and data from the United Nations

Development Program (UNDP) to prospectively evaluate factors that predict health status

among immigrants to Canada. Each immigrant in the NPHS was linked to the UNDP

Human Development Index of their country of birth, which uses a combined measure of

health, education, and per capita income of the populace. The six-year change in health

function, psychological distress, and self-rated health were considered from a population

health perspective (Evans, 1994), using generalized-estimating equations (GEE) to

examine the compounding effect of past and recent predictors of health. Demographic
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variables specific to the immigration experience (time prior to and since immigration, the

level of human development in the country of origin) were included to model the

heterogeneity of health within the immigrant population. When the immigrant status of

the individual was examined in the multivariate analyses, foreign-bom persons did not

report their health status differently from Canadian-bom persons after controlling for

demographic characteristics and the adoption of high-risk behaviours. However, when

inmiigrant persons were categorized by the level of human development in their country

of birth, significant variations in health status were observed. Persons from medium- and

low-develop nations were more likely to report worse health status than native-bom

Canadians. In addition, immigrant persons from high-developed countries demonstrated

similar trajectories of health-risk behaviours and health status measures as Canadian-bom

persons. These findings support the level of human development as an important

indicator of intra-immigrant differences in health status, and challenge the past practice

of examining immigrant persons as an aggregate, homogeneous group or based on

geographic region. This thesis concludes with implications for these findings on social

policy towards foreign-bom persons in Canada, and provides recommendations for future

research in immigrant health.
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Migrations and Gradations: Reappraising the Health Profile

OF Immigrants to Canada

Chapter 1 - Introduction

Introduction

The international migration of persons has reached a zenith in human

history. It has been estimated that more than 185 milHon people worldwide

currently reside in areas outside their native countries, an amount which has

increased three-fold since 1970 (United Nations Population Division, 2002). More

than one million people migrate annually for reasons of travel, business, economic

opportunity, family reunification, natural disasters, or a fear of persecution

(Castles & Miller, 1998). As further detailed in this chapter, nearly one in five

persons in Canada was bom in another country. Owing to the sheer number of

immigrant persons in this country, an understanding of their health status will

contribute to the production of knowledge of the overall health of Canadians.

The current project seeks to understand the processes of health among

immigrant persons in Canada in comparison to native-bom Canadians.

Accordingly, this study is organized into 6 sections, including: 1) an introduction

to the study; 2) a review of literature and the development of a theoretical model;

3) a description of the survey used in this thesis; 4) the methodology and

analytical strategy; 5) the results of the analysis; and 6) a discussion of the

findings and recommendations for future research.

Following this introductory section, an exploration into the relationship

between migration and health is undertaken in the second chapter. The historical
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context of Canadian immigration is described along with a review of current

immigration policy in this country. Next, the pre-migration factors that impact on

the health of immigrants is discussed, as well as a review of important studies on

the topic. The concept of human development as a useful tool for examining

variations in health among immigrant persons is then described, followed by a

depiction of the United Nations Human Development Index. The phenomenon of

the 'healthy immigrant effect' is portrayed in the following section along with a

critique of existing studies that attempts to explain this effect. A novel theoretical

framework for examining migration and health is then presented, in addition to

current research literature that supports the inclusion of specific variables for this

study.

In the third chapter, the specific research questions of interest are

described, prior to introducing the Canadian National Population Health Survey.

The complex sampling frame of the survey, an analysis of sample attrition, and the

inclusion and exclusion criteria for the current study is then outlined. This is

followed by a description of the independent and dependent variables that are used

in this study. Descriptive estimates of each variable for each of the four survey

cycles are provided, in addition to the strategies for bivariate and multivariate

analyses. A review of panel regression strategies is given, along with the model

building strategy for the current analyses. The chapter closes with an itemization

of the analytical strategy in relation to the specific research questions.

The fourth chapter of this report is devoted to a presentation of the results.

It includes the bivariate analyses as well as results from the pooled and panel
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regression analyses. Particular attention is given to the elucidation of the 'healthy

immigrant effect' and the extent to which human development models explain

some of this phenomenon. This chapter concludes with an assessment of the

evidence for serial correlation in the panel survey design, along with the results

from the multivariate analysis.

The fifth chapter is dedicated to the discussion of the results from the

descriptive, bivariate, and regression analyses. Here, significant trends in the

independent and dependent variables among immigrant and non-immigrant

persons will be illustrated. The results from the panel regressions of immigrant

status and human development are compared and contrasted, and the predictive

utility of health-risk and demographic variables is explained.

In the last chapter, a discussion of the results is presented in the context of

current literature on immigrant health. Notable inconsistencies in the results are

examined, along with inherent limitations in the present research design.

Recommendations for future research in Canada are provided, along with a brief

description of opportunities in international collaborative projects.





MIGRATIONS AND GRADATIONS: REAPPRAISING THE HEALTH PROFILE OF

IMMIGRANTS TO CANADA

Chapter 2 - Theoretical Context
Introduction

The current chapter explores migration in terms of both geographical

movement and migrant status. A historical review of migration to Canada is

provided along with an overview of Canadian legislation that is relevant to the

immigrant experience. The increasingly diverse nature of migrant-sending

countries is then discussed and an illustration of migrant flows to similar highly-

developed countries is described.

Theories ofMigration

Generally, the process of migration may be delineated into two broad

categories of movement, described herein as internal and international migration.

Internal migration consists of movements within the borders of a country, which

may be due to relatively common factors such as improved occupational

possibilities. In other instances of internal migration, a state is either unable or

unwilling to assure the security of its population. On these malevolent occasions,

persons may become internally displaced within the borders of their country, often

with little protection and at high risk of mortality and disease (United Nations

High Commissioner for Refugees, 2000).

In contrast, international migration is characterized by movement across

national borders. Included in this category are economic migrants who relocate for

improved financial gain or quality of life, and refugees who are relocated to





second- and third-country 'safe' zones. By nature of their trans-border

movements, international migrants are more likely to confront issues of

acculturation, language barriers, behaviour modification, and social exclusion than

persons who migrate within the borders of their country (UNHCR, 2000) .

In some instances, international migration may also be provoked by

thenegative environmental outcomes of industrialization. Gellert (1993) has

described the emergence of this new class of "ecological migrant" in developing

nations. As usable land is reduced through processes of deforestation, topsoil

erosion, rising sea levels, desertification and the depletion of natural resources,

intra- and inter-state migration occurs as people venture to claim resources. The

environmental impact these transitions have on migrant persons is not yet well

understood.

Migration has also become an economic necessity for countries that are in

the midst of a demographic transition from a young populace to old. It is now

recognized that states with a high proportion of persons entering older adulthood

will require a significant number of immigrants to sustain many social welfare

systems. These programs are likely to become overburdened in the next twenty

years as proportionately fewer young people enter the workforce, and less revenue

is generated through taxation. By supplementing their workforce with younger

immigrants, countries may offset some of the negative impact to social programs

from this overburden (Sitthi-amom, 2000).

On occasion, ethnic minorities are forced to migrate within the state, and may encounter persecution and
social exclusion by members of the ethnic majority. Recent intra-state conflicts in Rwanda, western Sudan,
the former Yugoslavia, and northern Indonesia are notable examples.





As noted by Lurie and colleagues (2003), the complex nature of modem

patterns of migration means that a person's migrancy status may change a number

of times over the life course. In part, this is due to country-specific differences in

the definition of migrancy. These definitions may be based on, for example, legal

status or ethnicity, the motivation for relocating, the duration of residence in the

host country, or the geographic distance from the location of previous residence.

These examples attest to the fluidity of the 'migrant' moniker, and the inherent

difficulties in the operationalization of such a term.

Canada and Immigration

Canada is one of the few countries that endorse multiculturalism as a primary

tenet in their constitutional Charter of Rights (1982), an ideology that is reinforced in its

immigration policy. Since 1982, the country has repeatedly adopted strategies to facilitate

the arrival and integration of persons from varied ethnic and cultural backgrounds.

Canada has received in excess of 200,000 immigrants each year since 1990 (Figure 2-1),

an amount greater than any other country when scaled to the size of the host population

(Van Kessel, 2001). The 5.4 million immigrants currently residing in Canada comprise

18.4% of the total population, which is more than the United States (11%), and second

only to Australia (22%). Additionally, more than 20% of all children in Canada are either

foreign-bom, or have a parent who is an immigrant (Kinnon, 1999). Among persons who

successfully migrate to Canada, there exists an overwhelming desire to gain Canadian

citizenship. In fact, 72.3% of immigrants achieve citizenship via naturalization and

12.6% of the total Canadian population is comprised of naturalized citizens (Statistics

Canada, 2003). With such a considerable percentage of the population who are foreign-
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bom, the patterning of morbidity among immigrants will be increasingly central to the

understanding of the population health of Canadians.
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Figure 2-1. Immigration to Canada, 1860-2002 (Data available online from Statistics

Canada, accessed at www.statcan.ca on Thursday, February 10*, 2005).

Origin ofImmigrants to Canada

Prior to 1980, immigrants to Canada were typically from the United Kingdom, the

United States, and Western Europe. However, changes to recent immigration policy (see

the Immigration Act, 1976) combined with the effects of globalization (Castles, 1998)

have dramatically altered the inclination for traditional 'source' countries of immigrants.

In 2001, less than one-fifth of all immigrants to Canada were from the United

Kingdom and Europe (17.3%) and the United States (2.4%). In that same year, more than

half of all new migrants to Canada were from Asian and Pacific countries, primarily

China (16.1%), India (11.1%) and Pakistan (6.1%). Approximately 19% of immigrants

arrived from Africa and the Middle East with an additional 8.0% from South and Central
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America (Statistics Canada, 2003). It is important to note that this recent trend of

immigrants arriving from developing nations is not unique to Canada. The United States,

Australia, and the Netherlands are three countries whose proportion of immigrants from

developing countries doubled between 1960 and 1996 (International Organization for

Migration, 1999) (Figure 2-2). Belgium and Sweden have more than tripled their

acceptance of immigrants from developing nations, and now claim 40% and 38% of their

respective net migration from persons from developing countries.

Immigration Policy in Canada

Typically, immigrants to Canada are admitted under one of four categories:

independent class, family class, refugee class, or 'other'. The majority of immigrants

arrive in Canada as independent class migrants (56%), a designation typically afforded to

skilled workers or business-persons that are usually selected for their suitability for the

Canadian workforce. Persons admitted under the independent class are more likely to be

male and have attained a higher education than persons in other immigrant classes. Those

who arrive under the 'family class' designation (29%) are typically sponsored by

relatives already residing in Canada. Another significant portion of immigrants to Canada

arrive under the 'refugee' class (13%) (Statistics Canada, 2003), owing to Canada's

ascension to the United Nations Convention on Refugees (1951) and the Charter of

Rights and Freedoms (1982). The remaining class of immigrants is designated as 'other'

(3%) and consists of persons such as caregivers (e.g. live-in health care workers),

retirees, provincial and territorial nominees, and cases admitted on humanitarian or

compassionate grounds.
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Between 1980 and 2003, the annual number of immigrants admitted to Canada

increased from 150,000 to over 200,000 (Figure 2-3). Much of this growth in net

migration was fueled by a three-fold increase in the number of inmiigrants admitted

under the independent class, in keeping with the new proposals in Canadian immigrant

legislation described below.

As Canada positions itself in the global economy, the desire to attract skilled

personnel is clear. To accomplish this end, the government of Canada recently introduced

a new policy concerning the selection process for new immigrants. The Immigration and

Refugee Protection Act (2002) describes a novel algorithm for evaluating the education

level, language ability, and potential for skill transference of each candidate, in addition

to their current occupational status. The implementation of these new decision criteria

encourages applications from younger, more mobile persons at earlier stages of their

careers. While this new protocol adheres to recommendations for maintaining Canada's

role in the 'new economy' (Iredale, 2001), the negative influence these "brain gain"

criteria have on developing and medium-development countries has also been realized

(Castles, 1998). As described by Sitthi-amom (2000), the flow of skilled labour from

developing to developed countries has served to weaken the return on investment in

education and the capacity for research in mid- to low-developed nations, most notably in

the fields of health care, engineering, and computer sciences. Of greater concern to the

migrant-sending countries, the emigration of the skilled population serves to reduce the

wages of the unskilled populace, and increase the earnings of those skilled workers who

remain in their native country (Lowell, 2001). Economic models based on these

assumptions consistently predict an increase in poverty and income inequality, and
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slower economic growth (Mountford, 1997), in stark contrast to the mandate of the

Canadian International Development Agency (CIDA).

Pre-Migration Factors: Health and Human Development

Current Research in Migration and Health.

There has been much research concerning the economic, social, and cultural

impacts of migration on a host country. Most often, studies of immigrants examine the

migratory experience as the independent variable of a 'natural experiment', one that

compares known rates of disease in the country of origin to rates of the disease in a

migrant population (Kasl & Berkman, 1983; Reid, 1966). Any observed difference in the

prevalence of a given condition is attributed to either environmental exposure in the host

country (Haenszel et al., 1972), or the uptake of high-risk health behaviours through

processes of acculturation (Lindstrom & Sundquist, 2001). The rationale for such designs

is predicated on the assumption that migrant populations are directly analogous to the

population of origin. For example, in his seminal treatise on Japanese migrants. Marmot

(1976) identified an increasing gradient of coronary heart disease from Japan to Hawaii

to California, and postulated that the adaptation of a "western" lifestyle was associated

with greater morbidity among Japanese males from California. What was unique about

Marmot's study was the inclusion of a third locale (Hawaii) as an intermediary between

California and Japan, which strengthened the argument for geographical as well as

cultural influences. In this instance. Marmot's identification of geography as a principal

component of migrant health is based on sound reasoning: Hawaii is intermediary and

approximately equidistant to Japan and California, and possesses cultural similarities to
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both. The dietary patterns and Hfestyle behaviours of both Japanese and American

societies would dually influence the health of persons in Hawaii, thus creating an ideal

referent group for cross-national comparisons. There may be a limited number of

circumstances where the replication of Marmot's methodology is possible, due to socio-

geographical limitations and the accruement of a reasonable study sample. One may

consider a population bom in mainland Southeast Asia, a portion of which migrate to

Indonesia and another set who relocate to Australia or New Zealand. Another instance

may be identified among persons bom in the former Soviet regimes, where some move

eastward towards Germany and Austria, and others gain residency in the United

Kingdom.

A distinct drawback to these comparison studies is the absence of pre-migratory

information regarding the population under study. This lack of information calls into

question the assumption of equality between the non-migrant residents in the country of

birth and immigrant persons in the migrant-receiving country. Simply stated, it is likely a

flawed postulation that persons who are able to migrate are identical to the population

who remain in the country of origin. It has been shown that persons who emigrate from a

country tend to be younger, healthier, and of higher socioeconomic status than the

population from which they originate (Hyman, 2001; Kliewer & Jones, 1997). These

factors alone would likely make immigrants appear healthier than average upon their

arrival in the host country.

Human Development

A particularly salient feature that may underlie the patterning of health among

immigrants is the distinct heterogeneity in human development of the migrant-sending
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countries. The concept of human development has implications for migrant populations,

since it is known that the early environmental effects on physical and psychological

health contribute much to the health profile of an individual later on in life (Elder, 1995).

Depending on the age at which an immigrant leaves their country of birth, he or she has

been exposed to numerous stressors that may be found in varying degrees in the migrant-

sending country. Such stressors may include food and water insecurity, endemic patterns

of disease, economic deprivation, political instability, military conflict, or a lack of public

health services. Collectively, these components of welfare are considered fundamental to

human development. For the purpose of this study, human development is defined as "the

improvement of the human condition so that people live longer, healthier and fuller lives"

(Ranis & Stewart, 2000, pg. 49).

Nobel laureate Amartya Sen first articulated this concept as a function of macro-

level poverty measures and welfare economics (1973, 1976), and later expanded the

definition to include normative values such as personal capabilities and freedoms (1987,

1999). In this vein. Sen inspired the shift from economic and nation-centred theories of

development, to a holistic use of development that focuses on the individual. It was not

long before this individual notion of development was enshrined as a human right. As

clearly affirmed in Article 2 of the United Nations Declaration on the Right to

Development (1986), human development "implies the full realization of the right of

peoples to self-determination", where the individual "is the central subject of the

development process (UNHCR, 2002, pg. 2)." This is in contrast to earlier theories of

development that focused exclusively on macroeconomic policies and responsible

governance as the key to alleviating poverty. It is now recognized that these macro or
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'trickle-down' theories of development were not realized among individuals of the target

populace (Bloom & Canning, 2003).

Despite the vision of human development proposed by Sen, data for cross-

national comparisons prior to 1990 were dominated by measures of economic strength

such as the gross domestic product (GDP) and contributions from foreign aid. These

measures, while generally easy to compute and interpret, are often heavily skewed or in

the case of bilateral donations, may assume a negative value. It is also readily observable

that a country's income is not necessarily linked to the health of its population (Table 2-

1) (UNDP, 2004). As illustrated below, Mexico has nearly three times the per capita

GDP of Armenia, yet realizes only one extra year of life expectancy at birth. Moreover,

the burden of HIV/AIDS is apparent in the country of Botswana, which has 8.3 times the

GDP per capita but only 60% of the life expectancy of Tajikistan.

Table 2-1

Comparison ofGDP Versus Life Expectancyfor Selected Countries (UNDP, 2004)

Country $ GDP per capita (PPP) Life expectancy (years)

Tajikistan 980 68.6

Armenia 3,120 72.3

Botswana 8,170 41.4

Mexico 8,970 73.3

Saudi Arabia 12,650 72.1
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The Human Development Index

While it is evident that a primarily economic definition of human progress such as

GDP does not adequately describe the human experience, a more robust measure was not

available in the 1980's. A broader definition of development was required to fully

understand the complex relationship between income, development and health. This

notion was perhaps best described by economist Mahbub ul Haq when he lamented that:

".
. .we needed a measure of the same level of vulgarity as GDP - just one number - but a

measure that was not blind to social aspects as GDP"(1999, pg.85). In response to this

dearth of available information for cross-national comparisons, ul Haq and Sen proposed

the development of a composite indicator of human development - the Human

Development Index (HDI)(Sen, 2000). This pluralist conception of human progress was

bom out of the recognition that the basic needs required by humans were not sufficiently

captured in a single measure of national income. Since its introduction in the 1990

Human Development Report, the HDI has emerged as the statistical touchstone to gauge

human progress at the national level. Most notably, it is now the preeminent measure of

comparative development at the global level (Jolly, 2002). Although the methodology

used to calculate the HDI has undergone some revision since the initial report, the core

constructs used to calculate this measure of development have remained constant. The

calculation of the HDI is described in detail in Chapter 3. Briefly, the life expectancy at

birth, gross domestic product per capita, and the level of adult literacy and child

enrollment in school all contribute equally in the derivation of the HDI, which is

expressed as a continuous measure bounded by and 1. Since the HDI is comparable

across countries, it is common to express their relative positioning as an HDI rank, with
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highly developed countries ranked closer to 1, and poorly developed countries ranked

closer to 191, the total number of HDI-contributing countries in 1994.

Two advantages are gained in using the HDI as a tool for cross-national

comparison as opposed to a simpler construct such as GDP. First, the HDI is able to

capture a more robust measure of human inputs than the per capita income of a country,

which may not be invested in health services or distributed justly across the population.

In this regard, equitable investments into health and education may be better captured by

using relevant outcomes such as life expectancy and literacy.

Second, one is able to better understand variations in human development

between countries that are commonly treated as similar due to geographical congruence

(see Figure 2-4). For instance, it is common for research on immigrant populations to

control for the developmentally disparate and economically diverse regions of migrant-

sending countries by examining immigrant subgroups based on geographic regions that

incorporate several different countries of birth (Ali, 2002; Chen et al., 1996; Dunn &

Dyck, 2000; McDonald & Kennedy, 2004; Perez, 2002). These delineations are

commonly expressed as five or six geographically compiled areas such as Europe, North

America, South and Central America, Asia and Oceania, and Africa. Within these

geographic regions however, considerable heterogeneity exists between countries in their

level of human development, cultural and ethnic harmony, economic and industrial

resources, social welfare programming and availability of health care (United Nations

Development Program, 2004).

As an example, the United Kingdom, Romania and Moldova are all categorized as

European countries, despite significant gradations in their level of human progress (see
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Figure 2-5). Where the United Kingdom is considered to be a highly developed nation

(HDI 2004 = .936; HDI Rank= 12) with good life expectancy (78.1 years) and an

equitable health distribution across gender, Romania remains a medium developed nation

th

(HDI 2004 = .778; HDI Rank = 69 ) with seven years less of life expectancy at birth

(70.5 years) and greater gender inequality. Moldova, the European country with the

lowest ranked human development (HDI = .681; HDI Rank =113) has a life expectancy

of only 68.8 years and suffers significant gender inequalities in health. In considering

these variations, it becomes apparent that simple geographical aggregation is a

theoretically weak construct for examining differences in migrant-sending countries.

Accordingly, the approximation of an individual's exposure to varying levels of human

progress may be better estimated through the country-specific HDI instead of the pooled

geographic region or GDP.

In summary, pre-migration factors such as the class of immigrant and social

policies of the migrant-sending and migrant-receiving countries almost certainly have a

role in the health of immigrant populations. Although health may not be properly

quantified in terms of national income or broadly defined geographical regions, the

concept of human development provides a more realistic tool for international

comparisons. Whereas this section focused on pre-migration determinants of health, the

next portion will explore the contribution of post-migration factors in the health of

immigrant populations.
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Post-Migration Factors: The Healthy Immigrant Effect

The Healthy Immigrant Effect

Specific characteristics of the host country are likely to impact the immediate

post-migration experience of new immigrants. Specifically, Kasl and Berkman (1983)

identify cultural heterogeneity, pressure towards assimilation, acceptance of the host

population to new migrants, and barriers towards entry into social networks as indicative

of post-migratory outcomes. Some of these factors may account for a phenomenon

described as the 'healthy immigrant effect' whereby immigrants report a more favourable

physical and mental health profile upon arrival compared to the host population. The

apparent health advantage then decreases with increasing length of residence in the host

country. This effect is compounded by the fact that federal legislation screens out the

sickest and most vulnerable of persons who wish to immigrate to Canada (Kinnon, 1999).

Eventually, their health converges with that of the host population, and in some instances

begins to worsen for immigrant subgroups such as refugees (Hymen, 2001). This effect

has been observed in Canada (Beiser, 1988; Chen et al., 1996), the United States

(Stephen, Foote, Hendershot, & Schoenbom, 1994), and Australia (Bennett, 1993).

However, there are two important limitations in these studies that may obscure the true

nature of the healthy immigrant effect: 1) a reliance on cross-sectional research designs,

and 2) a lack of pre-migration information among immigrant persons. These points are

discussed in turn below.
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Cross-sectional Versus Longitudinal Research

Few studies have examined the healthy immigrant effect in a longitudinal design,

and none have utilized a representative sample of immigrants who have relocated to the

host country. Instead, the existence of the effect is supported by cross-sectional studies

that use self-report measures of health status and time since immigration within a

retrospective design. These types of designs cannot discount the potential of a cohort

effect, a spurious relationship often observed in cross-sectional designs. In these

instances, an effect that is observed across ages in cross-sectional designs may not be

identified when a cohort is followed longitudinally, owing to period-specific differences

that affect persons in certain age cohorts but not persons in other age groups. As an

example, it has been observed in cross-sectional designs that immigrants to Canada report

lower self-rated health with increasing time since immigration (Dunn & Dyck, 2000). It

is quite possible that persons who immigrated to Canada in 1955 were exposed to entirely

different environmental stressors, technological advances, and social and behavioural

norms than more recent immigrants. These differences may distort the apparent effect of

time since immigration on the relationship of interest (see Figure 2-6).
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Self- Selection and the 'Healthy Immigrant Effect'

However, given the possible existence of a true healthy immigrant effect, a

number of questions must be asked: Why do immigrants appear to be healthier upon

arrival in cross-sectional designs? What is the process by which immigrants might suffer

a reduction in health over time? Is there an actual convergence in health between

immigrants and non-immigrants and, if so, at what rate does this occur? Which

behavioural or social factors may expedite or impede a decline in health? Surely, a model

that can address such a complex effect will include a range of potential inputs.

First, it is generally assumed that the process of migration begins with a sort of

self-selection, whereby only the healthiest and most economically advantaged persons are

capable of migrating. Therefore, non-refugee immigrants who apply for landed

immigrant status are likely to possess greater social and economic resources that in turn

translate into a more privileged health state than the average nonimmigrant. Next, the

selection procedure for immigrants to Canada is based on a summative point system, with

an emphasis placed on persons who are educated, wealthy, and command a working

knowledge of either official language. Finally, immigrants must pass a health inspection

that screens out persons with terminal chronic illnesses and some infectious diseases such

as tuberculosis. By accepting only the healthiest and most economically advantaged

persons to Canada, immigrants would naturally arrive healthier than the average health

status of the host population.

It is interesting to note, however, that immigrants do not experience an

advantageous health profile across all types of disease and injury. Migrants tend to report

higher rates of infectious disease such as tuberculosis (Kinnon, 1999) and road traffic
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accidents (Marmot, Adelstein, & Bulusu, 1984). However, the methodological limitations

of adequately describing variations by disease are numerous. For instance, it is

reasonable to assume that discrepancies in the recording and / or interpretation of a

disease or cause of death between the migrant-sending and migrant-receiving countries

may cloud the exact nature of the relationship (Yu & Liu, 1992). These discrepancies

may be even more pronounced when persons from poorly-developed nations (with a

presumably worse quality of health data) arrives in a higher-developed nation (with a

presumably better quality of health data). The differences in health that are observed may

in fact be an artifact of better surveillance, diagnostic equipment, and therapeutic options

in the receiving country Also, as indicated by Perez (2002), self-reported descriptions of

chronic disease are often limited to conditions diagnosed by a physician, which may

reflect differences in health resource utilization more than actual variations in morbidity.

Central to this tenet of dissimilar health resource use are the culturally-specific

proclivities for health care that may or may not emphasize the 'Western' criteria for

diagnosis (Cooper, Smaje & Arber, 1998). Lastly, the proportion of migrants admitted

under various classes in the receiving country (e.g. business class versus refugee) may

affect the burden of disease in a population, since it has been shown that immigrant status

is itself an independent predictor of both mental (Pemice, 1994) and physical health

(Gavagan & Brodyaga, 1998).
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Time Since Immigration and the Adoption of Health-Risk Behaviours

Acculturation and Behavioural Adaptations

If a healthy immigrant effect is indeed borne out in a longitudinal design, why

might immigrants lose their health advantage? One theory involves a process of

acculturation, best defined as "a multi-dimensional process, resulting from inter-group

contact, in which individuals whose primary learning has been in one culture adopt

characteristic ways of living (attitudes, values and behaviours) from another culture"

(Hazuda et al., 1988, pg. 692). While the benefits of societal multiculturalism have been

explored (Spector, 1990), these exchanges often have deleterious health consequences for

one or more groups involved. Wirsing (1985) has described two persistent themes in the

medical anthropology literature. First, cultures with little contact with modem societies

tend to fare well in their environments and enjoy good health. Second, rising levels of

contact with modem societies results in a dismption of the adaptive behaviours and an

eventual decline in health status.

A framework recently proposed by Berry (2001) defines five immigrant-specific

domains of acculturation including contact-participation, cultural maintenance,

acculturation attitudes, cultural identity, and behavioural shifts. Of these five domains, it

is likely that behavioural shifts, specifically, the adoption of health-risk behaviours such

as alcohol consumption, poor diet and smoking are most proximal to the disease process.

It has been noted that the degree to which immigrants adopt the behaviours of their host

country is moderated by certain contextual factors such as social roles (Liebkind, 1996),

marital status (Ataca & Berry, 2002) and education (Gupta et al., 2002).
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For example, in a study by Satia-Abouta and colleagues (2002), Chinese women

living in Canada and the United States who reported high levels of acculturation were

more likely to assume a Western diet and less likely to consume fruits and vegetables

than their less acculturated counterparts. The carcinogenic ramifications of limiting the

intake of fruit and vegetables and adopting the high-fat, low fibre diet of Western

societies is clear (Willett, Stampfer, Colditz, Rosner, & Speizer, 1990).

The adoption of sedentary leisure time activities is also a risky behaviour among

migrant populations. It is known that low levels of physical activity correspond with an

increase in all-cause mortality, and decreases in life expectancy, and quality of life

(Ferrucci, Izmirlian & Leveille, 1999; Paffenbarger et al., 1986), and that a significant

proportion of the Canadian population remains inactive. Bruce & Katzmarzyk (2002)

report that 73.9% of men and 76.6% of women participated in levels of physical activity

that were insufficient to produce any type of health benefit (<12.6 kJ/kg/day). There

exists no shortage of scientific evidence that links declining rates of occupational

physical activity (Lahti-Koski, Pietinen, Heliovaara, & Vartiainen, 2002) and leisure time

physical activity (Mokdad, Ford, Bowman, Dietz, Vinicor, Bales & Marks, 2003) to the

current epidemic of obesity in developed and developing nations (Flegal, Carroll, Ogden,

& Johnson, 2002; Katzmarzyk, 2002; Popkin, Paeratakul, Zhai & Ge, 1995). Perhaps

even more remarkable is the finding that the weekly number of hours of television

viewing was a stronger predictor of overweight and obesity than physical activity

(Cameron, Welbom, Zimmet, Dunstan, Owen, Salmon et al., 2003) in a national survey

of Australian adults.
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However, conflicting evidence exists in regards to physical activity patterns and

obesity among immigrants. Whereas Lindstrom and Sundquist (2001) report significantly

lower levels of physical activity among immigrants compared to native-bom persons in

Sweden, a greater proportion of immigrants to Canada report participating in physical

activity (83%) than non-immigrants (75.2%) (Johnson & Garcia, 2003). For immigrant

persons, the relationship between excess body weight and health is yet even more

complex. Beiser, Devins, Dion, Hyman and Lin (1997) report that immigrants to Canada

are, on average, less likely to report rates of overweight and obesity than native-bom

Canadians. With increasing length of residence in the host country, however,

significantly higher rates of obesity (Caimey & Ostbye, 1999) and waist-to-hip ratios

(Lahmann et al., 2000) are detected. This relationship still remains after accounting for

differences in age, socio-economic status, and region of birth. Although these cross-

sectional studies are useful in identifying certain relationships, a longitudinal study that

examines these processes among Canadian immigrants is needed to further develop these

findings.

In conclusion, immigrants appear to arrive in a host country with better average

health than that of the host population. This may be attributable to the type of research

design that was commissioned for the study, or to differences in health sui-veillance

initiatives such as diagnostic and screening equipment. Certainly, the aging process itself

is associated with an increase in the number of chronic physical conditions (Wigle, 1995),

disabilities (Moore, Rosenberg & Fitzgibbon, 1999) and certain mental health conditions

(Singer, Hopman & MacKenzie, 1999) that may or may not be experienced uniformly

among immigrants and non-immigrants. As described above, processes of acculturation
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and the adoption of high-risk health behaviours may explain some of the decline in health

among immigrant persons with increasing length of time spent in the host society. In

particular, high-risk health behaviours such as decreased physical activity, increased

excess body weight, smoking and alcohol abuse warrant further research. Given the

temporally dependent nature of the "healthy immigrant effect', it is worthwhile to

examine how exactly these effects manifest themselves with increasing time spent in the

host country. In the next section, the relationship between various demographic factors

and health outcomes is discussed.

Demographic Characteristics

It is known that certain demographic variables play an important role in many

components of health. What follows is an examination of some of the variables that will

be considered in the present study, along with their rationale for inclusion in the analysis.

Gender

Gender is typically considered to be the sum of roles, societal influences, attitudes

and behaviours that affect members of each sex. As a function of health status, gender

may differentially predispose an individual to higher rates of morbidity and mortality

across a variety of exposures and outcomes. For instance, women suffer higher rates of

depression (Ali & Avison, 1997) and sexual-based or spousal violence (Heise, Pitanguy,

& Germain, 1994), and are more representative in the low income-single parent strata in

Canada (Gucciardi, Celasun & Stewart, 2004). Women also utilize health services

differently than males (Raphael, 2004; Redman, Webb, Hennrikus, Gordon, & Sanson-

Fisher, 1991), which may preclude the efficient use of diagnostic and health prevention
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resources. Conversely, females may also be offered different therapeutic modalities than

men, depending on their report of comparable symptoms (McKinlay, Potter & Feldman,

1996), or the gender of the attending physician (Lurie, Slater, McGovem, Ekstrum, Quam

& Margolis, 1993). In terms of preventable deaths, males suffer higher rates of injury and

accidental deaths (Messing, Tissot, Saurel-CubizoUes, Kaminski, & Bourgine, 1998),

possibly due to their overrepresentation in hazardous and physical labour occupations

(Smith & Mustard, 2004).

The importance of gender in the health-related experience of immigrant women in

Canada is underscored by the work of Meadows, Thurston and Melton (2001), who note

that foreign-bom women are more likely to conceptualize good health in relation to the

overall health of their family. This finding was not realized in their definition of health

for males. Immigrant women may also be particularly susceptible to mental health

concerns that arise from loneliness (Kim, 1999) and cultural isolation (Miller, &

Chandler, 2002; Noh, Wu, Speechley & Kaspar, 1992). In light of the evidence that

gender plays in the characterization of health, the examination of gender-specific findings

will be an important component of this study.

Socioeconomic Status (SES)

In considering the concept of socioeconomic status as a latent construct, it must

be acknowledged that the three components most often measured (income, education and

occupation) are not distinct entities and are likely to be causally oriented (Singh-Manoux,

Clarke, & Marmot, 2002). For instance, the attainment of a specific level of education is

typically a prerequisite for entry into a certain occupation; it is a rare case in which the

converse would hold true. Likewise, the occupational status of an individual will
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determine to a great extent their level of income.

Often, it is considered that SES influences the morbidity and mortality of a

population via differential rates of pathogenic lifestyle decisions, health-depriving

behaviours, and socio-environmental exposures more proximate to biological processes

(Antonovsky, 1967; Wilkinson, 1997). In this vein, SES has been considered to be

"causally related to few if any diseases but is a correlate of many causes of disease"

(Rothman, 1986, pg. 90). However, Link and Phelan (1995) contend that

socioeconomic disadvantage is a 'fundamental cause' of increased mortality in a

population, one not easily explained by medical or epidemiological theories of disparity.

In this model, SES relates to the social linkages, knowledge of resources, and money

that preserves health status regardless of the chronological period, specific condition

and treatment options available. To further clarify, greater SES conferred a protective

effect during the Industrial Revolution by limiting exposure to noxious work

environments to persons of lower socioeconomic standing. Likewise, the burden of

disease from infectious agents such as tuberculosis was greater in persons with poorer

housing, fewer nutritional opportunities, and less access to health services. When

th

chronic diseases emerged as a leading cause of death in the middle of the 20 century,

persons of high educational attainment and income were better prepared to adjust their

lifestyle behaviours in order to reflect the new information on causes of morbidity.

Although the mechanisms of pathogenicity have changed, SES has remained a primary

determinant in the health of the population.
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Marital Status

The presence of a spouse or common-law partner is indicative of increased social

support, self-rated health, and fewer chronic conditions (Joung, van der Meer &

Mackenbach, 1995). It is likely that the protective effects of marital status are due to both

the self-selection of healthy persons into marriage/common-law, in addition to specific

and causative benefits of partnering. Further evidence of the health advantages of

marriage are witnessed among divorced persons, who tend to report worse health status

and higher health resource utilization than married or single persons (Wyke & Ford,

1992).

Urbanization

At the end of the 19th century, migrants to Canada tended to settle in rural or

agricultural areas, where occupation and land were available for the immigrant family.

Farming and skilled trades were urgently required in the Western provinces, and

immigrant labour from Eastern Europe and the former Soviet Union was used to

encourage growth along the frontier (Green & Green, 1993). Recently however, the

predilection for urban residence among immigrants is clear. More than 55% of

immigrants locate to the three major urban centres of Vancouver, Toronto, and Montreal

(Statistics Canada, 2003). Persons who reside in urban centres tend to report poorer

health status and greater rates of chronic disease than their rural counterparts (Shields &

Tremblay, 2002), although this notion has been recently challenged for diseases such as

obesity and metabolic disorders (Mitura & Bollman, 2003). It is apparent that gender,

socioeconomic factors, marital status, and urbanization are important determinants of
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population health. These variables will be considered in the theoretical framework

described below.

Theoretical Framework and Objectives

The methodology for this study will be guided by the conceptual framework that

outlines the hypothesized relationship among the variables of interest (see Figure 2-7).

For this study, Canadian-bom persons will be compared to individuals who report

themselves as foreign-bom. First, it is hypothesized that the relationship between

immigration and health has blurred the aggregation of immigrant persons from vastly

heterogeneous nations. The separation of immigrants across the level of human

development of the country of birth, as in the first component of this model, will have an

important effect on health outcomes. Quite reasonably, immigrant persons from countries

more or less similar to their adopted nation may have vastly different health outcomes

over time.

Second, as the model indicates, the length of time both prior to and after

immigration to Canada will influence the direct relationship between varying levels of

HDI and health. It is proposed that immigrant-specific factors such as the amount of time

since immigration will have a direct relationship on three health outcomes, specifically

psychological distress, health function, and overall self-rated health.

Finally, the relationship between human development and both length of previous

exposure in the country of origin and length of time in the host nation on health status

will also be explained, in part, by both demographic factors and the adoption of risky

health behaviours. Income, marital status, and other demographic factors have been

identified as strong predictors for health. Moreover, participation in risky health
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behaviours such as smoking, alcohol consumption and diet is also linked to health. Since

there is the expectation that many immigrants will adopt risky health behaviours of the

host country, this may account for some of the effect of human development and time

since immigration on health status. How the adoption (or reduction) of these behaviours

over time shape the health of immigrants and Canadian-bom persons will be of particular

interest.

To summarize, this chapter has explored the theoretical underpinnings of

migration and health. The historical context of migration in Canada and other developing

nations was considered and current immigration policy was defined. The heterogeneous

profile of immigrants to Canada was discussed in terms of geographical region of origin

and the context of human development. The phenomenon of the 'healthy immigrant

effect' which has been identified among migrant persons to Canada was explored, and

possible scenarios that may explain this experience were described. It is likely that some

of this effect is an artifact of cross-sectional designs often used in population health

research. Accordingly, longitudinal research designs should be employed to further

understand the complexities of migration and health. In examining the health of

immigrant persons over time, key relationships are better identified. Included among

these relationships is the adoption of certain high-risk health behaviours that immigrant

persons are exposed to in western society. With increasing time spent in the host country,

immigrants may be more or less likely to suffer the deleterious effects of such

behaviours. A theoretical model that guides this study was presented, and a description of

the hypotheses of this project was provided. The succeeding chapter will further detail the

methodology used in exploring the theoretical model of migration and health.
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Migrations and Gradations: REAPPRAIS^^JG the Health Profile

OF Immigrants to Canada

Chapter 3 - Methods
Introduction

In the previous chapter, a review of current literature on migration and health was

provided, and the theoretical context of the current project was illustrated. The research

objectives for this study were then outlined, and a model of immigrant health was

depicted in order to guide the methodology of the project. In this chapter, the

development of a research framework is presented, along with a description of the

databases used in this study. The chapter concludes with a presentation of the scientific

evidence for the selection of specific variables to be used in this study.

Objectives

As stated in the previous chapter, in this thesis I examine three core objectives to

better elucidate the health pattern of immigrants in Canada over time.

First, I present an exploratory examination of whether the longitudinal trajectory

of health among immigrants follows that which has been observed in cross-sectional

designs.

Second, I examine the factors that may account for any change in the health

of immigrants compared to non-immigrants, with a particular focus on the time

since immigration and the adoption of high-risk health behaviours.

Third, I examine the extent to which the level of human development in the

country of birth affects changes in health status among immigrants to Canada.

To these ends, the current chapter is composed of three sections. The first section
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describes the design and rationale of the National Population Health Survey which is

used for the analysis. The second section describes the selection, design, and statistical

considerations of the independent and dependent variables used in this project. Lastly, the

univariate, bivariate, and multivariate methodologies are described, and the rationale for

using panel regression modeling is provided. Ethical approval for this project was granted

by the Brock Research Ethics Board as #04-367

Methods

Introduction

Longitudinal studies serve many purposes in health research. For example, they

are used to describe trends in antihypertensive drug prescriptions among elderly

Canadians (Campbell, McAlister, Brant, Levine, Drouin, Feldman et al., 2003) and rates

of cholera among Bhutanese refugees in Nepal (Marfin, Moore, Collins, Biellik, Kattel,

Toole et al., 1994). They assess a range of interventions, from a controlled clinical trial of

asthma steroids (Merkus, van Pelt, van Houwelingen, van Essen-Zandvliet, Duiverman,

Kerrebijn & Quanjer, 2004), to a ban on smoking in restaurants and bars (Repace, 2004)

The common denominator, of course, is the inclusion of time as an integral determinant

of the outcome. This permits an in-depth examination of intra- and inter-individual

change in the predictor and outcome variables of interest. Fuelled by advancements in

statistical methodologies, computer processing and software development, the overall

utility of conducting these analyses of trajectories has grown considerably. As such,

longitudinal designs have been heralded as the model for a new era in health research.
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Between 1960 and 1995, the major national health surveys have utilized mostly

cross-sectional data to make inferences about the health of the Canadian population.

Cross-sectional designs, which simultaneously collect data on the predictor and outcome

variables of interest, are typically less costly and less complex than longitudinal designs.

In addition, some of the concerns that plague longitudinal designs such as sample attrition

and tester biases are not found in cross-sectional research. Although cross-sectional

designs are useful for obtaining prevalence estimates and measures of bivariate

association, they are limited by their inadequacy in defining a temporal sequence, since

the predictor and outcome variables are measured at the same point in time. This greatly

reduces the support for any evidence of causality, since it may be argued that the outcome

variable preceded the exposure of interest.

Health Surveys in Canada

The objective of both cross-sectional and longitudinal survey designs is to

identify patterns within a sample and infer the same phenomenon to the population from

which the probability sample was drawn. Recent studies concerning the health of

Canadians have effectively utilized modem sampling methodologies to improve the

external validity at the national level. Among these, the Canadian Health and Disabilities

Survey in 1983, the Health and Activity Limitation Survey in 1986/1991 and the

Aboriginal People's Survey used nationally representative samples in excess of 100,000

persons. Only one major survey, the 1981/1987 Campbell's Study on Well-Being

included repeated measures on a nationally representative sample, but was limited by

sample attrition of nearly 75% (Kendall, Lipskie & MacEachem, 1998). In 1994,

Statistics Canada undertook the National Population Health Survey (NPHS), the
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country's first national longitudinal survey designed to collect information regarding the

mental and physical health, demographic and socioeconomic indicators, and health

service utilization of Canadians. Collected biennially in every province, the survey now

includes four waves (or 'cycles') of data current to the 2000-2001 release. The NPHS

uses a stratified two-stage design based largely on the Canadian Labour Force Survey,

which samples individuals nested within households, in turn nested in regional clusters

(Statistics Canada, 1999). Persons who reside on Aboriginal Crown land, Canadian

Forces bases, health care institutions, and remote areas of Quebec and Ontario were

excluded from the sampling frame. Participants completed the survey via computer-

assisted interview over the telephone (95%) or through in-person interviews (5%), in one

of seven languages: English, French, Spanish, Portuguese, Chinese, Punjabi, or Italian.

To account for this complex survey design which results in biased estimates of

significance due to inflated standard errors, bootstrap estimates of variance and post-

stratification weighting based on province of residence, age, and gender from the 1991

Canadian Census were used. For inclusion in the longitudinal sample one respondent

from each household was randomly selected, provided they were 12 years of age or older

in 1994, and had given their date of birth, gender, postal code, and country of birth. All

respondents were informed that they could withdraw from the study at any time, and

could refuse to answer any questions from the survey. Individuals who participated in the

initial survey but were lost to follow up at one or more subsequent waves were removed

from the four-wave longitudinal panel. Participants in the survey whose death was

confirmed by a member of the household remain in the longitudinal file.
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The longitudinal design of the NPHS requires that participants are effectively

tracked over 20 years to avoid the loss of power, and the inclusion of bias from non-

random dynamics of attrition. Although attrition between cycle 1 (1994) and cycle 2

(1996) was limited to 1.7%, dropouts were significantly more likely to be male (53.3%),

and adolescents or young adults (Statistics Canada, 2002). Table 3-1 presents rates of

attrition during the first four cycles of the NPHS. Among the 17,276 persons who were

part of the initial longitudinal cohort, 13,582 were retained by the fourth cycle,

accounting for a retention rate of 79.6%. Of these persons, the present study includes

10,949 persons who were age 20 years or older as of the date of their first interview in

1994-1995. This remaining weighted sample represents 28,318,308 persons in Canada

who are 20 years of age or older. The sample weights are recalculated in every cycle

based on the most recent census to account for non-respondents and are post-stratified to

represent the 1994-1995 population in Canada.

The current analytical strategy follows that of a 'population health' perspective

endorsed by Health Canada and used in research concerning the health of immigrant

persons (Dunn & Dyck, 2000). This perspective supports the notion that health is a

multidimensional construct influenced by a range of factors from individual lifestyle and

behavioural factors to environmental and socio-structural determinants. Broadly defined,

this study examines predictor variables as blocks of similar constructs, totaling four:

immigration, human development, the adoption of high-risk health behaviours, and socio-

demographic information.
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Health Outcome Variables

In order to capture a broad representation of health among immigrant and non-

immigrant persons, three outcome measures were considered in the present study. First,

the general self-rating of health was used to determine the perceived state of overall

health. Second, the Health Utilities Index-3 was used to define specific components of

physical health and health function. Lastly, the mental health of each respondent was

evaluated using a six-item measure of psychological distress.

General Self-rating ofHealth

This health description index is a self-report measure of health status based on the

response to the question "In general, how would you rate your health?". Subjective

measures of health are often used in population surveys, due to their ease of application

and good reliability (Miilunpalo, Vuori, Oja, Pasanen, & Urponen, 1997). Using a self-

report measure of health also provides information regarding the health and individual

that is not easily ascertained by health resource utilization or counts of chronic

conditions. This measure is collected as a five-point ordinal level variable, with possible

responses of 'poor', 'fair', 'good', 'very good', and 'excellent'. Martikainen, Aromaa &

Heliovaara (1999) describe good stability (r = 0.70) and substantial agreement (k > 0.50)

using this form of self-report in a varied sample of Finnish adults. For this analysis, a

dichotomous variable was created for responses of poor/fair versus good/very

good/excellent. This categorization has been used previously in research with immigrant

populations (Chen et al, 1996). In this sample of respondents 20 years of age or older,
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89.2% of respondents rated their health as good, very good, or excellent (N = 10,949;

weighted N = 21,017,433).

Health Utilities Index 3 (HUB)

The Health Utilities Index 3 (HIJI3) was developed by the Centre for Health

Economics and Policy Analysis at McMaster University, and uses eight self-reported

health attributes to construct a measure of overall health function. The attributes are

based on 29 items relating to vision, hearing, speech, mobility, dexterity, cognition,

emotion, and pain and discomfort. On this scale, the most perfect state of health is rated

as '1', and death is rated as '0'. For states of health that are considered worse than death,

scores on the HUI3 may assume negative values to -0.360. This measure of health status

is used in clinical, economic and population studies, and measures a broad range of

functional attributes. The responsiveness and sensitivity of the HUI3 has been previously

demonstrated (Feeny, Blanchard, Mahon, Bourne, Rorabeck, Stitt & Webster-Bogaert,

2004; Furlong, Feeny, Torrance & Barr, 2001). In the longitudinal NPHS file, tIUI3

scores range from -0.324 to 1.000 (N = 10,864; weighted N = 20,846,824). This measure

was retained as a continuous variable in all analyses.

Psychological Distress

The Generalized Distress Scale is derived from a subset of six items, which were

initially selected from a general distress scale developed at the University of Michigan.

Age-specific prevalence rates using the Generalized Distress Scale with the NPHS have

been previously reported (Wade & Caimey, 1997). Five of the items on the scale queried

the frequency of times the respondent felt nervous, restless, sad, hopeless, and worthless
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in the previous month. The final item evaluated whether the respondent felt that

everything in life was an effort. Values on this index range from to 24, with higher

scores indicative of greater distress. An estimate of internal consistency of the six-item

scale has been previously reported as a= 0.7935, which indicates acceptable

intercorrelation among the distress items (Statistics Canada, 2003). Test-retest reliability

estimates of these items range approach 0.74, which is indicative of moderate reliability.

This measure was retained as a continuous variable in all analyses. The average score on

the distress index was 3.35 for respondents 20 years of age or older (N = 10,460;

weighted N = 19,826,723).

Health-Related Characteristics

Immigration Status

A dichotomous variable is included in the NPHS to indicate if the respondent self-

reports as an immigrant or not. Persons who affirm their status as an immigrant are then

questioned for their year of immigration to Canada, their age at the time of immigration,

and their country of birth. In the 1994 NPHS, 1,455 persons reported themselves as

immigrants to Canada (13.3%; weighted N = 4,349,530)(Table 3-2).

Year ofBirth

The year of birth for each respondent in the NPHS is used to derive the

immigrant-specific variables used in the present study. In the longitudinal NPHS file, the

year of birth ranged from 1897 to 1984.
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Year ofImmigration

For participants who report themselves as immigrants to Canada, the year of

immigration is obtained. The reported year of immigration in the longitudinal sample of

the NPHS ranges from 1902 to 1995.

Time Prior to Immigration

The estimated amount of time that each immigrant spent in their country of birth

prior to immigrating to Canada was calculated by subtracting the year of birth from the

year of immigration. During the initial cycle of the NPHS, the average pre-migration

amount of time spent in the country of origin was 24.0 years (SD = 14.7). This variable

was then entered in to the multivariate analysis as a conditionally-relevant variable

(conditional to being an immigrant) using the methodology described in the next chapter.

Time Since Immigration

The amount of time that each immigrant has spent in Canada was derived by

subtracting the year of immigration from 1994. The average amount of time since

migrating to Canada was 23.8 years (SD = 17.0). For the multivariate analysis, the

number of years since immigration was included as a continuous measure and recoded as

a conditionally-relevant variable as per the methodology described below.
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Table 3-2

Univariate Analysis ofImmigration-related Variables

Variable ^^^ Weight Mean Std. Dev.

Immigrant status 1455 4,349,530

Time prior to

immigration (years)

Time since

immigration (years)

1455 4,349,530 23.99 14.66

1455 4,349,530 23.81 16.96

Country ofBirth

The typical countries of birth for immigrants to Canada have changed markedly

over the past 50 years. Whereas immigrants prior to 1980 were predominantly from

Western Europe and the United Kingdom, migrant flows from Latin America, Africa, and

Southeast Asia now account for the majority of new arrivals in Canada. In the NPHS, the

country of birth codes match the values assigned in 1991 Canadian Census, and are

grouped by region according to the methodology used in the Survey of Labour and

Income Dynamics (1995). Table 3-3 describes the relative contribution of each region of

birth to the longitudinal NPHS cohort. The majority of immigrants were bom in Europe

(61.4%), followed by Asia (18.7%), Other North America (1 1.2%), and South or Central

America and the Caribbean (8.2%). Africa (3.4%) and Oceania (0.8%) contributed few

immigrants to the sample.
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Table 3-3

Country of Birth ofNPHS Respondents

Region





and life expectancy in years. The formula for calculating the HDI is shown in Figure 3-1.

The HDI sets both a minimum and a maximum boundary of the HDI to assist in between-

country comparisons, and to generate a more intuitive unit of analysis. Each of the three

domains of the HDI is expressed as a value between and 1. Since the domains for adult

literacy and child enrollment have a maximum of 100% and a minimum of 0%, a country

with an overall literacy rate of 75% would score 0.75 on the education component. The

domain for life expectancy was anchored to minimum and maximum values of 25 and 85

years, respectively. Using this format, a country where life expectancy is 55 years would

have a domain score of 0.5. Lastly, the domain for income uses a minimum of $100 and a

maximum of $40,000, expressed as the per capita Gross Domestic Product (GDP) in

1999 Purchasing Power Parity (PPP) dollars. This theoretical unit is the rate at which the

currency of one nation must be converted in order to purchase a similar basket of goods

and services in another country. This transformation accounts for the potentially large

differences in prices across countries, and is generally robust to sizeable fluctuations in

the value of a particular currency (World Bank, 1999). In addition, the logarithm of GDP

(PPP) is used to account for the diminishing returns on health as income approaches the

maximum. For a thorough review of the UNDP methodology for constructing the HDI,

see the inaugural United Nations Human Development Report (1990).
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Human Development Index (HDI) = (Education + Income + Life Expectancy) /3

Where,

Education = 0.67*LIT + 0.33*ENROLL

Income = (log GDP(PPP)- log 100) / (log 40,000 - log 100)

Life Expectancy = (LE - 25) / (85-25)

And,

LIT = Adult literacy rate (%)

ENROL = Enrollment in primary, secondary, and tertiary education (%)

GDP(PPP) = Gross Domestic Product per person in Purcliasing Power Parity

Dollars (1999)

LE = Life expectancy at birth (years)

Figure 3-1. Formula for calculating the Human Development Index.

Database Linkage

To obtain individual-level exposure to varying levels of human development, the

country of birth codes used in the NPHS was first linked to a similar index of country

codes used by the United Nations (Accessed February 9*, 2005 from

http://unstats.un.org/unsd/methods/m49alpha.htm) . A total of 191 countries were

identified in the initial linkage. This facilitated a second linkage with data from the

Human Development Report 2004, which includes HDI values in five-year groups using

historical data from the United Nations. As shown in Table 3-4 below, a total of 162

countries have HDI values that date to the period 1971-1975. The average HDI in 1971-

1975 was .597, and demonstrated a 12% increase to .671 by 1991-1995.
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Table 3-4.

Human Development Index Valuesfrom 1971-1995

Year Number of Countries Mean HDI Std. Dev.

1971-1975 162 .597 .199

1976-1980 165 .618 .194

1981-1985 167 .637 .193

1986-1990 170 .656 .194

1991-1995 173 .671 .192

In cases where countries have been created or renamed since 1960 (e.g. Croatia,

The Democratic Republic of the Congo) the recommendations from the United Nations

Development Program Human Development Report (2004) were followed to provide for

the most complete linkage of data. In practice, the most complete indicators of human

development in a country that has gained independence are typically those of the state

from which it seceded (e.g. Eritrea from Ethiopia, or East Timor from Indonesia). For

countries that completely dissolved into separate states (ie. Soviet Union,

Czechoslovakia), values from the original aggregate nation were used until the

publication of state-specific data. For special administrative regions such as Macao

(China), Saint Pierre and Miquelon (France) and the Netherlands Antilles (Netherlands),

the country code was recoded to that of its superintending state. The final record linkage

entailed merging each country-specific HDI time series with the country of birth of each

respondent of the NPHS. This merge resulted in a total of 1 14 unique countries of birth

identified among the longitudinal sample of the NPHS.
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For this study, a conservative estimate of human development in each country of

birth was selected. The HDI for each immigrant in the NPHS was derived as the level of

human development of their country of birth in the year they immigrated to Canada. For

persons who immigrated to Canada prior to 1971, the most recent measure of the HDI for

their country of birth was used (see Figure 3-2). In 2.2% of the cases the HDI was

missing between 1971 and 1995, and a country-specific linear interpolation was used to

impute the missing values.

This estimate of individual exposure has distinct advantages over anchoring the

level of human development to the year of birth, or calculating a pre-migration average

level of development. Notably, the paucity of data concerning education and income prior

to 1971 precludes the computation of an HDI for persons bom in much earlier time

periods. In addition, quality data prior to 1970 is limited to highly developed nations, and

using a broader range of data for a subset of countries would introduce a measure of bias

into the study. By estimating the level of human development based on the year of

immigration, a more recent measure of development is obtained.

Level ofHuman Development

To ease in the interpretation of human development, the HDI is commonly

expressed as a categorical variable to indicate high, medium, or low levels of human

development. It was hypothesized that some of the variation in health status among

immigrants to Canada might be explained by the level of human development in their

country of origin. The HDI for each immigrant as described above was collapsed into

three levels of development, as defined by the United Nations Development Program

(2004). HDI values less than or equal to 0.499 are indicative of 'low human
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development' and were coded as '3'. HDI values from 0.5 to 0.799 are considered

'medium human development' and were coded as a '2'. Values of the HDI greater than or

equal to 0.8 are regarded as 'high human development' and were coded as a T (see

Table 3-5). Participants in the NPHS who report themselves as having been bom in

Canada formed the referent group, and were coded as '0'. Ordinarily, Canada would be

considered as 'high human development', since the HDI of the country was 0.93 in 1994.

Note that the total number of countries reported by the level of human

development (N=127) is greater than the than the number of unique countries matched to

individual respondents in the NPHS (1 14). This is due to the transitioning of nations from

one level of development to another (e.g. from 'low developed' to 'medium developed'),

with one or more immigrants reporting their year of birth in each of the levels of

development. As an example, the country of Ireland is included in the analysis as both a

medium-developed country (for persons who emigrated from Ireland prior to 1970) and

as a high-developed country (for persons who emigrated from Ireland since 1970). In the

present study, 13 out of 1 14 countries (1 1.4%) contributed two separate levels of

development. No country contributed to all three levels of human development.
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Adoption Of Health-Risk Behaviours

The following section describes the methodology for examining changes in

health-risk behaviours among immigrant and Canadian-bom persons. Four types of

behaviours were considered: patterns of physical activity during leisure time, excess

weight for height as defined by body mass index, cigarette use, and the number of

alcoholic drinks consumed in a given week.

Physical Activity

A decrease in the amount of physical activity during leisure time may predispose

an individual to an increased risk of heart disease (Sundquist, 2005), certain cancers

(Friedenreich & Orenstein, 2002; Mao, Pan, Wen & Johnson, 2003), diabetes (Haapanen,

1997) depression (Goodwin, 2003), mortality (Ferrucci et al., 1999; Paffenbarger et al.,

1986) and a reduced quality of life (Lustyk, Widman, Paschane, & Olson, 2004).

Participants in the NPHS were asked if they had ever engaged in a list of physical

activities in the three months preceding the interview. Included in these activities were

team sports (e.g. ice hockey, tennis), individual sports (e.g. swimming, weight training),

chores and hobbies (e.g. gardening, yard work) and leisure time activities (e.g. dancing).

For activities that the respondent engaged in, they estimated the number of times they had

participated in the activity in the three months prior to the interview. Lastly, persons were

asked to provide the average duration for each session of activity. Persons who engaged

in activities that were not represented on the formal list were free to provide additional

activities for the calculation of energy expenditure.
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The metabolic cost of activity was then calculated as the frequency, time per

session, and metabolic expenditure expressed as the units of energy (kcal) utilized per

kilogram of body weight per hour. For each activity completed by the respondent over a

three month period, the average duration of the activity was recorded and assigned a

metabolic rate, obtained from a table produced by Statistics Canada. The product of these

inputs was then divided by 365 to obtain a daily energy equivalent for each activity. The

quotient of all energy-expending activities of the respondent are then summed to obtain

an overall measure of energy expenditure. This unit of metabolic activity is interpretable

as the amount by which energy expenditure at rest is multiplied for each individual per

day, accounting for body weight. This measure has been validated against maximal

oxygen testing ( r> OJl) (Craig, Russell & Cameron, 2002) and is used often in

population health research (Statistics Canada, 2003). It should be noted that the

participants were not asked to estimate the intensity of their activities, since it has been

shown that persons typically overestimate the intensity, frequency, and duration of their

activities (Stephens & Craig, 1990). Therefore, the estimated metabolic expenditure for

each activity corresponds to the 'low intensity' estimate used by the Canadian Fitness and

Lifestyle Research Institute (Fitness Canada, 1983).

Body Mass Index

The body mass index (BMI) is commonly used in self-reported and clinical measures

of excess weight for height. In the NPHS, it was derived by dividing the self-reported

weight in kilograms of the individual by the square of self-reported height in meters. For

these analyses, BMI was retained as a continuous variable, and was not calculated for

individuals who report themselves as less than 3 feet or greater than 7 feet in height.
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Additionally, females who report themselves as pregnant did not have a BMI calculated

(N = 131 females; weighted N: 243,471). For persons 20 years of age or older, the

average BMI was 25.4 (N = 9,942; weighted N = 19,617,494) in the longitudinal panel.

Smoking

The smoking status of each respondent was collected as a continuous variable that

indicates the number of cigarettes the respondent smokes each day. This variable was

collected only for those persons who report themselves as 'daily smokers'. Persons who

do not report themselves as 'daily smokers' were assigned a value of zero cigarettes

smoked each day. In the first wave of the NPHS, respondents who were 20 years of age

or older smoked an average of 5.3 cigarettes per day (N = 9488; weighted N =

16,640,891).

Alcohol Use

Increased alcohol consumption is associated with an increased risk of

cardiovascular, neurologic, oncologic and gastrointestinal disorders, in addition to

trauma-related mortality (Reid, Boutros, O'Connor, Cadariu & Concato, 2002). From a

public health perspective, the risk of social harm from violence and vehicular injuries is

considerable (Voas, Fell, McKnight & Sweedler, 2004). The pattern of alcohol

consumption for each respondent is based on their self-reported number of alcoholic

drinks consumed in the week prior to the interview. In the 1994 NPHS, respondents

reported a range of to 82 drinks (N = 8,799; 64.8%; weighted N = 17,831).
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Demographic Characteristics

For both immigrant and Canadian-bom persons, demographic information

regarding their age, gender, rural or urban location of residence, and marital status was

collected at each wave of the NPHS.

Age

It is reasonable to assume that immigrants who arrive in Canada at distinct ages of

the life cycle will have varying rates of 'exposure' to the established level of

development of their previous country of residence. Additionally, immigrants to Canada

tend to be younger than the non-immigrant population (Kinnon, 1999). The age of each

participant in the NPHS was derived by subtracting the date of birth from the date of the

interview in 1994-1995. To make the results of this study easier to interpret, the age of

the respondent at the first wave is set as a constant across all waves of the study.

Gender

In the NPHS, the gender of each respondent must be provided for inclusion in the

sample, and is collected as a dichotomous variable for either male or female. In the full

longitudinal sample there are 4,838 males (44.2%; weighted N = 9,289,705) and 6,1 1

1

females (55.8%; weighted N = 1 1,727,727).

Geography

The NPHS collects the postal code of each respondent and uses information from

the 1996 Canadian Census to derive a variable that indicates if the participant resides in

an urban or rural dwelling. In the initial cycle of the NPHS, 8,825 persons (80.6%;
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weighted N = 16,940,051) were considered 'urban', and 2,124 persons (19.4%; weighted

N = 4,077,382) as 'rural'.

Marital Status

A six-category variable of marital status is used in the NPHS, which includes

responses for married, living common-law, living with a partner, widowed, separated,

divorced, and single. This variable was then collapsed to represent two categories of

'now married / common-law/ living with a partner' (N = 6,507; 59.4%; weighted N =

12,490,660), and 'single/widowed/separated/divorced' (N = 4,442; 40.57%; weighted N

= 8,526,772).

Income Adequacy

As a measure of economic strength of the household, income adequacy is often

used in population health research (Chen, Ng & Wilkins, 1996; Perez, 2002). This

variable considers all household income in the 12 months preceding the data of the

survey, divided by the number of persons who live in the residence of the respondent.

This variable was derived by Statistics Canada as a categorical variable, with five unique

levels of income adequacy. As an illustration, the lowest level of income adequacy is for

households with one to four residents and a combined annual income of less than

$10,000, or $15,000 or less if the household has five or more members. The highest

category of income adequacy is for households with 1 or 2 persons and a combined

annual income of $60,000 or more, or $80,000 or more if the household has three or more

members.
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In summary, the current project will examine variables related to immigration,

human development, health-risk behaviours, and demographic characteristics to elucidate

the existence of any 'healthy immigrant effect' among foreign-bom persons in Canada.

The following chapter describes the analytical strategy that will be employed to consider

these variables in descriptive analyses and a multivariate framework. The evidence for

using a statistically conservative panel regression model will also be presented.
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Migrations and Gradations: Reappraising the Health Profile

OF Immigrants to Canada

Chapter 4 - Analytic Strategy
Introduction

The previous chapter described the methodology to be used in examining the

health profile of immigrant persons to Canada. The Canadian National Population Health

Survey (NPHS) and the United Nations Development Program Human Development

database were explained, and scientific evidence was presented that supports the

inclusion of certain variables in this study. The current chapter begins with an

explanation of the structure of the NPHS database, and then reviews the protocol for

accessing the data through Statistics Canada. Next, the strategies to be used in the

descriptive and time-series analyses are introduced, with particular emphasis on the

nature of serial correlation in repeated measures data. The utility of generalized

estimating equations for panel studies is then described, along with the approach to be

used in the construction of the regression equations. The chapter concludes with a review

of the analytic strategy set in the context of the research objectives.

Structure of Database

To effectively utilize the longitudinal design of the NPHS, the database was

restructured to form a 'vertical' file, wherein each respondent occupies multiple rows of

data equal to the total number of cycles of data collection (see Table 4-1). In this format,

one is able to enter the wave of data collection into the analysis as a predictor variable to

facilitate tests of cohort and / or design effects. This type of database has been used
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effectively in other studies that employ longitudinal designs (e.g.. Wade & Pevalin,

2004).

The longitudinal NPHS data file was accessed through remote submission to

Statistics Canada, a free service provided to researchers at Canadian universities that do

not have access to a designated Research Data Centre (RDC). Researchers are required to

construct syntax files at their home institution using synthetic data files that replicate the

structure of the NPHS, including variable names, analytical weights and missing values.

The actual data points included in these files are created by simulation, and are useful

only in the preparation of the syntax file to be submitted. Once the syntax is submitted to

Statistics Canada via email, it is run against the master data file and the output is

reviewed by trained personnel to prevent any possible identity disclosure of respondents

of the NPHS. The final output is then sent to the researcher via email assuming it does

not breach the confidentiality of any respondent. Approval for remote submission for this

project was granted on April 25'^, 2005.

Table 4-1

Example ofa Vertical Filefor Longitudinal Analysis

Id





Descriptive Analysis

All analyses were performed using Stata/SE 8.2 for Windows, developed by

StataCorp. This software is able to accommodate the stratified cluster sampling design of

the NPHS and can also execute advanced panel regression analyses, including

generalized-estimating equations and bootstrap estimation. To account for the complex

survey design, all estimates of variance were adjusted using the bootstrap procedure as

specified by Statistics Canada to provide unbiased estimates for the calculation of tests of

significance.

Since each respondent in the NPHS was sampled to represent a varying

proportion of Canadians of the same gender, age, and province of residence, all analyses

were weighted using estimates from post-stratification procedures based on the 1991

Canadian Census. The preliminary set of analyses used pooled estimates that include all

respondents at all four waves, which were then weighted using the longitudinal analytical

weight provided by Statistics Canada. All analyses assumed a significance level of a =

0.95, using the robust estimator where applicable to account for the non-independence of

the complex sample design (Williams, 2000). A univariate analysis of all variables was

then used to examine dichotomous or categorical variables of interest for the entire

sample of 10,949 longitudinal respondents who were 20 years of age or older in 1994.

The dependent variables were examined using the mean, standard deviation, and

measures of skewness to detect any significant deviations from assumptions of normality,

and to guide the selection of multivariate analyses.
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BrvARiATE Analyses

A descriptive analysis of frequencies, means and variance was undertaken to

compare the non-immigrant Canadian population to those who report themselves as

foreign-bom. Chi-square tests of significance were employed for dichotomous and

categorical variables to examine patterns of health and morbidity in the immigrant sub-

sample. One-way analysis of variance was used to examine continuous or interval

measures at each wave.

Central to these analyses was the elucidation of any "healthy immigrant effect"

among immigrants to Canada. The number of years since immigration were examined in

relation to other continuous variables using Pearson correlation matrices, first in

aggregate and then divided by 10-year age groups to determine the presence of an age-

cohort effect.

Multivariate Analyses

Conditionally Relevant Variables

Respondents in the NPHS who report themselves as Canadian-bom are not asked

any of the immigrant-specific questions, such as country of birth or the number of years

since immigration. These condition-dependent variables are set to 'not applicable' for the

non-immigrant group, and would be dropped from all analyses that compare native-bom

persons to immigrants through listwise deletion. In order to effectively model the

immigrant-specific variables in a multivariate framework, a series of conditionally

relevant variables were constructed to be conditional on immigrant status. To create these

variables, a dichotomous indicator variable of immigrant status (IMM) was multiplied by
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the individual deviation from the mean of the variable of interest. To illustrate, if the

predictor variables 'gender' (G) and 'time since immigration' (TSI) are regressed on the

HUI-3 score, the equation would be reduced to:

HUI-3 = bo + bi(G) + b2(IMM) + b3[(TSI - XfSI) * IMM]

where XTSI is the average amount of time since immigration for all foreign-bom

persons, and (TSI - XTSI) is the mean deviate score for the foreign-bom individual. It

can be shown that the equation for Canadian-bom person is reduced to:

HUI-3 = bo + bi(G)

since the parameters for b2 and hj are not estimated where the value of IMM is 0. The

health utility index of immigrant persons is reduced to:

HUI-3 = [bo + b2] + bi(G) + bsCTSI - XTSI)

where hi represents the difference in the intercept between immigrant and native-bom

persons. There are two distinct advantages to using conditionally relevant variables in

this form. First, it allows for an estimation of the dependent variable using the entire

sample, without a listwise deletion of native-bom persons. Second, the immigrant-

specific variables can be modeled in parallel or interaction with variables not conditional

upon immigrant status (e.g. Body Mass Index, gender). This facilitates a more in-depth

examination of the explained variance of the dependent variable. Conditionally relevant

variables were created for the number of years prior to immigration, the number of years

since immigration, and the level of human development in the country of birth during the

year of immigration to Canada.
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Panel Regression Models

The longitudinal design of the NPHS permits intricate explorations into the

sequence of events that impacts on the changing health of Canadians. It is possible that

relatively stable constructs such as education and urban/rural status may account for

greater variation in health status between individuals than within a single respondent over

time. In contrast, variables that are considered both malleable and proximal to the disease

process may be highly predictive of a change in health state within the individual and

across six years of study. To facilitate these investigations, panel regression models were

used to determine the temporal ordering of the risk factors in relation to the outcomes of

interest. Panel models have been used extensively in economics and sociological research

(Singer & Willett, 2003) to describe the relationships among groups that exist in both a

spatial and temporal domain. In terms of the spatial distribution, the units of analysis

represent specific observations within the broader population, and may for example be

represented as countries, institutions, groups of people, or individuals. The temporal

component of panel analysis refers to the cyclic examination of the individual or group,

in order to better understand an effect over time. As noted by Raudenbush & Bryck

(2002), a vast improvement in the quality and number of analytic options may be gained

by including both the spatial and temporal domains in the research design. However,

there are a number of analytic concerns that are particular to panel analysis that are

discussed in turn below.
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Correctingfor Autocorrelation

In panel surveys, measurements are taken repeatedly from the same individual for

a set number of times. The nature of this design invariably violates a number of

assumptions that are required for least squares regressions. Most notably, the error term et

is likely to be highly correlated within person / from time t to t...k- In ordinary least

squares regressions, the presence of autocorrelation among the residuals will not change

the parameter estimates, but may substantially underestimate the standard error. This

serial correlation structure assumes the form:

Y = bo + biXt + Et

where,

Et = pEt-i

and pis the first-order autocorrelation across cycles. When /3=0, then autocorrelation is

nonexistent and the error terms from one data cycle do not predict the error in later

cycles. However, as p approaches 1 the autocorrelation among the residuals of the model

will exert a greater influence on the standard errors of the parameter estimates. It is

possible, however, to model this type of design in a panel framework that effectively

captures the within-person correlation. To account for autocorrelation, a first-order

autoregressive disturbance model (AR-1) was tested using the Baltagi-Wu (1999)

Generalized Least Squares estimator. This estimator best accommodates cross-sectional

time-series designs where covariates are constant over time (StataCorp, 2003). In

practice, this technique incorporates the within-person autocorrelation among the

variables across the four cycles of the NPHS. This procedure allows for a conservative
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estimate of the standard errors for each parameter in the regression model of interest,

thereby decreasing the likelihood of a Type I error.

A Review Of Generalized Estimating Equations

As described above, the assumptions of ordinary least-squares and logistic

regression are often violated when using longitudinal data. The following section

provides a description of a certain class of regression analysis that is able to

accommodate these design concerns.

Generalized Estimating Equations (GEE) were first described by Liang and Zeger

(1986) and further developed in a later text by Diggle, Liang and Zeger (1994). Their

combined work extended the functionality of the Generalized Linear Model (GLM) to

include correlated data. Briefly, the GLMs exploit a certain commonality among several

families of regression models (e.g. logit, Poisson), in order to estimate the dependent

variable. This commonality involves the conversion of the dependent variables to a linear

model by way of a pre-specified link function. Initially, the linear predictor of a GLM

(denoted as r|) assumes the form:

n/ = PXi

where P represents the fixed effect regression coefficient, and X is a covariate of interest

for subject /. A link function is then specified to transform the expected value of the

outcome variable to a linear form:

g(|J/) = Hi

where g(^,) is the specified link function (e.g. linear, logit, log) that relates the expected

value of the outcome to the linear predictor variable.
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It is the nature of the variance component that precludes the utiHty of GLM-class

models in longitudinal research. Since GLM models assume the independence of all

observations, repeated measure designs are rarely suitable candidates for this form of

analysis. However, the correlation structure of longitudinal designs can be successfully

estimated by using GEE-class models. The extension of GLM to GEE involves the

addition of a correlation matrix R\(a) of the size n, x n, for each dependent variable, where

a is average dependence among the repeated observations for each individual. It is

important to note that the correlation matrix R is defined for each individual in the panel,

based on a vector of observations at n waves of data. Since each individual defines their

own correlation matrix, unbalanced designs are accommodated by using GEE-class

models. This property is particularly useful with the longitudinal NPHS file, since some

participants refrained from answering certain questions, or died after the initial wave.

It is important to specify the correlation structure of the GEE, to avoid artificially

inflating the estimate of variance. Fortunately, the correlation structure a specified in

GEE-class models is robust to mis-specification, especially as the number of subjects in

the sample increases (StataCorp, 2003). For this project, it was determined that a simple

autocorrelation structure was likely to be the most efficient estimator of the working

correlation. This sort of structure is commonly known as a single autoregressive (AR-1)

structure, and allows the within-person correlation to decrease with each successive

wave. In this form, the dependent variable for subject / is likely to be correlated more

strongly between wave k and ^ -i-l than between k and k+2, or k and k-f-3. Frees (2004)

defines this structure as:

Ri(a) = p ^-^'1
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where /O is the within subject correlation and [j-j'| is the absolute value of the exponential

function of the lagged dependent variables.

Each GEE model used in this study was fit using the XTgee command in Stata,

with the ARl correlation structure. These models were also specified using the 'robust'

option to invoke the HuberAVhite/sandwich estimator of variance. In addition to the pre-

specified assumption of autocorrelation, this option produces valid standard errors using

intra-individual estimates of variance. As described in Frees (2004), the use of robust

standard errors is justified when there are a large number of respondents and few time

points, as in the case of the longitudinal NPHS.

Each of the dependent variables was initially regressed onto a naive model

containing only the dichotomous variable for immigrant status (IMM), using an identity

link (for interval-level outcomes) or logit link (for binary-level outcomes) as appropriate.

In addition, the HuberAVhite/sandwich estimator for standard errors was specified using

Stata' s 'robust' option to account for the non-independence of the sample. Next, the

conditionally relevant immigrant variables for time prior to immigration (TPI) and time

since immigration (TSI) were examined individually, and then entered together as an

immigrant 'block'. The time prior to and since immigration variables were then removed,

and the age and gender of the respondent was tested in the model containing the indicator

variable for immigrant status. Subsequent blocks of variables including high risk

behaviours (AHRB) and demographic information (DEMOG) were then tested in a

similar method of entry, with the dichotomous variable for immigrant status retained in

all models. The flowchart for model selection is provided in Table 4-2. A four-level

categorical variable for the level of human development in the country of birth, at the
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time of immigration to Canada (DEV) was then entered in place of the dichotomous

variable for immigrant status. For this variable, immigrants were classified into either

high, medium, or low levels of human development, and Canadian-bom persons served

as the referent group. The regression models were then fit in the same manner as

described above, and displayed in Table 4-3. For these models, the categorical variable

for human development was forced into each equation.

For the normally distributed dependent variables, each coefficient (P) reflects the

unit change in the continuous dependent variable for each unit increase of the predictor

variable, averaged across the four waves of study. Similarly, for the binary logistic

regressions, the coefficient corresponds to the log-odds of a one-category increase in the

dichotomous or categorical dependent variable for each additional unit of the predictor

variable of interest, averaged over the four waves of the study. Significant improvements

in the nested regressions were evaluated using likelihood-ratio tests, whereby the

difference in the models approximates a chi-square distribution.
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Research Questions Revisited

A summary of how the analytic techniques relate to the specific research

questions is described below (see Figure 4-1). Firstly, the cross-sectional assumptions

regarding absolute differences in health between immigrant and non-immigrant persons

will be tested using pooled ANOVA models for continuous variables, and chi-square test

for categorical-level variables. The trajectories of the predictor and health outcome

variables will be plotted by immigrant status to further clarify this relationship (1). Next,

each of the three health outcomes will then be modeled in a panel regression framework,

using a linear or logistic transformation as appropriate (2). Lastly, the Human

Development Index (HDI) in the country of birth for each immigrant will be identified

using a historical database from the United Nations Development Program. A categorical

variable for the level of human development (Canadian-bom, high development, medium

development, low development) will then be employed in the panel regression models to

test the relationship with each of three health outcomes (3).

The next chapter presents the results from the analysis. The descriptive estimates

and graphs of the independent and dependent variables are provided, along with the one-

way ANOVA and chi-square estimates. The evidence for autocorrelation within the

dependent variables is described, along with the results from the panel regression

analyses. Comparisons between the immigrant and human development models are then

discussed.
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1. Does the longitudinal trajectory of health among immigrants follow that which

is observed in cross-sectional designs?

a. Oneway anova, chi-square for differences

b. Line plot of changes in heath across time

2. What factors account for change in the health of immigrant persons in Canada,

compared to non-immigrants?

a. Linear Panel Regression Models

i. Psychological Distress Scale

ii. Health Utility Index 3 (HUI3)

b. Logistic Panel Regression Models

i. General Self-Rating of Health

3. To what extent does the level of human development in the country of birth

affect changes in health status among immigrants to Canada?
a. Derivation and inclusion of United Nations Development Program

Human Development Index for each immigrant

b. Linear Panel Regression Models

i. Psychological Distress Scale

ii. Health Utility Index 3 (HUI3)

c. Logistic Panel Regression Models

i. General Self-Rating of Health

Figure 4-1. Research questions and outline of the analytical strategy.
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migrations and gradations: reappraising the health

profile of immigrants to canada

Chapter 5 - Results
Introduction

The current chapter describes the results from the analyses outlined in the

previous chapter. Firstly, an examination of the univariate statistics is undertaken

for each of the independent, dependent and demographic variables used in the

study. Of particular note is the account of the health of immigrant persons over

time across four cycles of the NPHS. These variables will also be explored based

on the level of human development in the migrant-sending country of each

immigrant, at their particular time of arrival in Canada. The serial correlation

matrices of the variables will then be described, preceding the evidence that

supports the use of an autoregressive correlation structure in the multivariate

analyses. Lastly, a time-series analysis using generalized-estimating equations is

presented, followed by a comparison of the immigrant versus human development

regression models.

Descriptive Analysis of Variables by Immigrant Status

Tables A-1 to A-16 in Appendix A present the descriptive analyses and analysis

of variance tests of the health outcomes, health-risk behaviours, and demographic

characteristics for each of the four waves of study.
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Health Outcomes

First, the measure of psychological distress ranges from to 24 with increasing

numbers indicating greater distress. Immigrant persons do not report significantly greater

psychological distress than Canadian-bom persons in any of the four waves of the NPHS

(3.40, 2.73, 2.76, 2.48 versus 3.34, 2.67, 2.82, 2.34 respectively)(Figure 5-1). Overall,

there was a significant decline in psychological distress over the course of the four waves

of study experienced by both immigrant and Canadian-bom persons (p<0.001).
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Figure 5-1. Average level of psychological distress of Canadian-bom versus

immigrant persons in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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Second, health function is measured by the Health Utility Index in which scores

closer to 1 indicate higher levels of health function. In terms of health function, both

immigrants and Canadian-bom person report gains over the four waves of study (0.86,

0.88, 0.86, 0.87 versus 0.86, 0.90, 0.88, 0.89)(Figure 5-2). Although these scores were

not significantly different at baseline, by the fourth wave of the study Canadian-bom

persons reported significantly higher scores on health functioning as measured by the

HUI-3 (p<0.001).
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Finally, the overall health rating of immigrant persons as measured by

dichotomizing poor and fair health compared to good, very good and excellent health was

not significantly lower at the first wave of the survey compared to Canadian-bom

persons, but was at the second (p<0.01), third (p<0.05) and fourth waves (p<0.001). The

proportion of respondents who reported good, very good, or excellent health was 0.88,

0.88, 0.88 and 0.84 for immigrant persons and 0.90, 0.90, 0.90 and 0.88 for Canadian-

bom persons at each wave of the NPHS, respectively (Figure 5-3).

8
o

o
o

i*s
E X

I
a
5

o
o.

I

0.95

0.9

0.85

0.8

0.75

0.7

**

ir





Health-Risk Behaviours and Characteristics

Figures 5-4 to 5-8 present the immigrant-specific and high-risk behaviour

information for immigrant and Canadian-bom persons across the four waves of the NPHS

(this information is also presented in Tables A-5 to A-8 in Appendix A). For persons who

report themselves as immigrants, the number of years they lived prior to immigrating to

Canada is derived based on their reported date of birth and date of immigration to this

country. In the full longitudinal file of the NPHS, this value is treated as a constant at all

waves since the individual is assumed to have only immigrated once to Canada. The

average immigrant was 24.0 (SD=14.7) years old prior to their arrival in Canada. Persons

who report themselves as immigrants also have a derived value for the number of years

since their immigration to Canada. The average immigrant in the NPHS resided in

Canada for 23.8 years (SD=17.0) by the time they completed their first interview (Figure

5-4).
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Figure 5-4. Average time prior to and since immigration for immigrant persons at the

first wave (1994) of the NPHS.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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With respect to health-risk behaviours, immigrant persons consumed significantly

fewer alcoholic drinks than Canadian-bom persons (p<0.001) at each cycle of the NPHS

(3.12, 3.09, 3.51, 3.12 versus 4.18, 4.18, 4.26, 3.82 drinks weekly). While consumption

of alcoholic drinks among Canadian-bom persons significantly decreased between 1994

and 2000, this finding that was not observed for the immigrant sample (p<0.05) (Figure

5-5). Despite the initial difference in alcohol use between immigrant person and native-

bom Canadians at the first wave, both groups demonstrated a similar stability in the

amount of alcohol consumed over the course of the survey.
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Figure 5-5. Average number of alcoholic drinks consumed weekly by Canadian-bom

versus immigrant persons in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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Immigrant persons also reported significantly lower overall body mass as

measured by the BMI than Canadian-bom persons (p<0.001) at all four waves of the

NPHS (24.95, 24.96, 25.23, 25.58 versus 25.53, 25.59, 25.89, 26.20 kg/m^)(Figure 5-6).

In within-group comparisons to assess change over time, both immigrant and Canadian-

bom samples reported a significant increase in BMI between 1994 and 2000 (p<0.05).
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During all cycles of the NPHS, immigrant persons reported significantly less

physical activity (p<0.01) than Canadian-bom persons (1.49, 1.53, 1.68, 1.45 versus 1.62,

1.68, 1.82, 1.64 METS). Moreover, this difference between immigrants and Canadian-

bom persons increased at the fourth wave (p<0.001)(Figure 5-7). However, neither

group experienced a significant change in activity over time from their baseline values in

1994 (p>0.05). Once again, a consistent trend in the health-risk behaviours among

immigrant and native-bom persons was identified.
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Figure 5-7. Average amount of daily physical activity by Canadian-bom versus

immigrant persons in the NPHS, 1994-2000

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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Finally, foreign-bom respondents reported smoking significantly fewer cigarettes

each day than Canadian-bom persons (p<0.001) at each wave of the NPHS (16.27, 15.36,

15.77, 14.09 versus 19.19, 18.29, 17.69, 17.23)(Figure 5-8). Moreover, both groups

demonstrated a similar trend of significantly decreasing their average daily consumption

of cigarettes from 1994-2000 (p<0.05).
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Demographic Characteristics

The following four figures present the demographic information for immigrant

and Canadian-bom persons over time for each of the four waves of the NPHS (also see

Tables A-9 to A12 in Appendix A). First, immigrant persons were significantly older

than Canadian-bom persons (p<0.001) in the NPHS by an average of 3.75 years (47.31

versus 43.56 years) at the first wave of the survey (Figure 5-9). In subsequent analyses,

the age of the respondent was fixed to their reported age at the first wave of data

collection.
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Figure 5-9. Average age in years of Canadian-bom versus immigrant persons at the

first wave (1994) of the NPHS.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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Within levels of immigrant status, there were no significant differences in the

distribution of gender. Canadian-bom respondents were as likely to be male (49%) as

foreign-bom (48%)(Figure 5-10).
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Figure 5-10. Average proportion of male respondents among Canadian-bom versus

immigrant persons at the first wave (1994) of the NPHS.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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On average, in the initial two waves of the study, immigrant persons reported

significantly lower average income adequacy than their Canadian-bom counterparts

(p<0.001), but this difference was no longer significant in the remaining two waves

(p<0.05) (3.37, 3.43, 3.67, 3.84 versus 3.51, 3.52, 3.70, 3.85 level of income

adequacy)(Figure 5-11). Overall, there was a significant increase in income adequacy for

both groups between waves 1 and 4 (p<0.05)
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Figure 5-11. Average income adequacy of Canadian-bom versus immigrant persons

in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Error bars represent standard errors
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Next, the proportion of non-married Canadian-bom persons respondents (0.34,

0.34, 0.34, 0.33) in the NPHS was consistently higher than foreign-bom persons (0.29,

0.29, 0.29, 0.28; p<0.001)(Figure 5-12). Over the four waves of the NPHS, there was no

significant change in the proportion of married versus non-married for either Canadian-

bom or immigrant persons.
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Finally, immigrant persons were much less likely to report living in a rural area

than Canadian-bom persons (p<0.001) at all waves of the survey (6.3%, 7.9%, 8.6%,

9.1% versus 19.7%, 19.4%, 21.6%, 22.2%)(Figure 5-13). However, over the four waves

of the NPHS, there was a statistically significant increase in the proportion of residents

living in rural areas for both Canadian-bom and foreign-bom populations (p<0.001).
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Summary

In summary, immigrants to Canada reported poorer self-rated liealth and health

function than Canadian-bom persons across the final three waves of the study. There was

no evidence of statistically significant differences in psychological distress between

immigrant and Canadian-bom persons at any wave. Among health-related behaviours,

immigrants consumed fewer alcoholic drinks each week, smoked fewer cigarettes each

day, and reported less excess weight for height than Canadian-bom persons. However,

immigrants did report consistently lower energy expenditure in physical activity during

leisure time than native-bom persons, thus indicating a more sedentary lifestyle.

Finally, with respect to demographic characteristics, immigrants were older than

the Canadian-bom respondents by an average of 3.75 years at the first wave of the NPHS.

Immigrant persons also reported poorer socioeconomic standing during the first two

waves of the study, but this gap closed during the final two waves and was no longer

significant. Immigrant persons were also significantly more likely to report being married

but significantly less likely to be living in a designated mral area than Canadian-bom

members of the study. However, there were no significant differences in the distribution

of gender between immigrant and Canadian-bom persons.

In the next section of this chapter, these variables are examined across the level of

human development based on the country of origin. In the following analyses, Canadian-

bom persons represent the referent group for all comparisons, except where noted.
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Descriptive Analysis of Variables by Level of Human Development

Tables B-1 to B-16 in Appendix B present the descriptive analyses and analysis of

variance tests for all health outcomes, health-risk behaviours, and demographic

characteristics for each of the four waves of study.

Health Outcome Variables

Figures 5-14 to 5-16 present the univariate analyses of the three health outcome

variables across level of human development in the immigrant country of birth (the

corresponding table is presented in Appendix B). For psychological distress, there was no

significant difference between Canadian-bom persons (3.34, 2.67, 2.82, 2.34 PDS) and

immigrants from high-developed (3.17, 2.47, 2.71, 2.23 PDS) or medium-developed

(3.75, 2.99, 2.68, 2.40 PDS) countries. Immigrants from low-developed countries (3.17,

3.00, 3.28, 3.72 PDS) reported no significant difference in distress from Canadian-bom

persons from the first to third wave, but reported significantly higher distress in the fourth

wave of the study (p<0.001)(Figure 5-14).
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Compared to Canadian-bom participants (0.86, 0.90, 0.88, 0.89) immigrants from

high-developed (0.85, 0.89, 0.87, 0.87) and low-developed nations (0.89, 0.92, 0.88,

0.86) reported no significant difference in health utility. While immigrants from medium-

developed countries reported no difference in health function at baseline (0.85) compared

to Canadian-bom respondents, it was significantly lower at the second (p<0.01), third and

fourth waves (p<0.05)(Figure 5-15).
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Figure 5-15. Average Health Utility Index-3 score among Canadian-bom versus

immigrants from high, medium, and low developed countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development compared to the referent group
Note: Error bars represent standard errors
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Finally, immigrants from high-developed (0.88, 0.89, 0.90, 0.86) and low-

developed nations (0.88, 0.87, 0.92, 0.84) reported no statistically significant difference

in self-rated health from Canadian-bom persons at any point in the study. Immigrants

from medium-developed countries (0.89, 0.86, 0.84, 0.81) reported a similar rating of

health at the first wave of the study compared to Canadian-bom respondents, but

significantly poorer health at the second (p<0.05), third, and fourth waves (p<0.001)

(Figure 5-16).
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Health-Risk Behaviours and Characteristics

The subsequent series of figures (Figures 5-17 to 5-21) present the univariate

analyses of the immigration and high-risk health behaviour variables, based on the level

of human development in the immigrant country of birth (also see Tables B-5 to B-8 in

Appendix B). Overall, immigrants from medium- and low-developed countries were

significantly older upon arrival to Canada (27.6 and 27. 1 years) than immigrants from

high-developed countries (20.5 years; p<0.001). However, persons from high-developed

nations had spent significantly more time in Canada since immigration (30.3 years;

p<0.001) than person from medium (18.1 years) and low-developed (15.2 years) countries

(Figure 5-17).





Immigrants from high-developed countries consumed a similar number of

alcoholic drinks each week (4.02, 3.98, 4.66, 3.80 drinks) as Canadian-bom persons

(4.18, 4.18, 4.26, 3.82 drinks) across each wave of the study. Although persons from

medium-developed (1.87, 1.95, 2.07, 2.40 drinks) and low-developed (2.37, 1.80, 2.06,

1.72 drinks) countries consumed considerably fewer drinks each week than Canadian-

bom respondents, this relationship was significant only for persons from the medium-

developed countries (p<0.001)(Figure 5-18).
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Figure 5-18. Average number of alcoholic drinks consumed weekly among Canadian-

bom versus immigrants from high, medium, and low developed countries in the NPHS,

1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors
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Overall, Canadian-bom persons and immigrants at each level of human

development reported gains in BMI over the four waves from 1994 to 2000. Persons from

high-developed countries (25.29, 25.32, 25.57, 25.88 BMI) and low-developed countries

(24.93, 25.40, 25.19, 25.60 BMI) did not report significantly different BMI than

Canadian-bom persons (25.53, 25.59, 25.89, 26.20 BMI) at any wave. However, persons

from medium-developed countries reported significantly lower BMI at each of the four

waves of the study (24.55, 24.42, 24.85, 25.24; p<0.001) compared to Canadian-bom

persons (Figure 5-19).
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With respect to physical activity, persons from high-developed countries

expended similar amounts of energy during leisure time physical activity (1.69, 1.59,

1.78, 1.68 METS) as Canadian-bom persons (1.62, 1.68, 1.82, 1.64; p>0.05) at each

wave of the study. In an interesting finding, persons from medium-developed countries

(1.34, 1.50, 1.61, 1.24 METS) reported significantly lower physical activity energy

expenditure at the first wave (p<0.01) and fourth wave (p<0.001), but not at the second

and third wave of data collection (p>0.05). Although persons from low-developed

countries exhibited a similar trend to those from medium developed countries (1.12, 1.38,

1.47, 1.21 METS), this finding was not significantly different from the referent group

(Figure





The fewest number of cigarettes smoked daily were reported by immigrants from

medium-developed (1.48, 1.37, 1.35, 0.86) and low-developed nations (0.94, 0.89, 0.86,

1.05). This finding was only statistically different from Canadian-bom persons (5.31,

4.93, 4.44, 3.81) for the medium-developed group (p<0.001).Immigrants from high-

developed nations reported significantly fewer cigarettes daily than Canadian-bom

persons at the first wave of the study (p<0.05), but not at the remaining waves. Overall, a

reduction in the amount of cigarettes smoked daily was observed for Canadian-bom

persons, and immigrants from medium- and high-developed nations, but not for low-

developed nations (Figure 5-21).
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Figure 5-21. Average number of cigarettes smoked daily among Canadian-bom versus

immigrants from high, medium, and low developed countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors
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Demographic Characteristics

The following four figures (Figures 5-22 to 5-26) present the demographic

information Canadian-bom persons and immigrants from high-, medium-, and low-

developed countries for each of the four waves of the NPHS (also see Tables B-9 to B-12

in Appendix B). Immigrants from high-developed nations were significantly older (50.28,

51.63, 52.73, 54.33 years) than Canadian-bom persons (43.56, 45.13, 46.67, 48.18 years)

at each wave of the survey (p<0.001). Immigrants from medium-developed (45.18, 46.73,

48.15, 49.31 years) and low-developed nations (41.62, 43.73, 45.33, 47.21) did not differ

significantly in age from the Canadian-bom respondents (Figure 5-22).
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Figure 5-22. Average age in years among Canadian-bom versus immigrants from high,

medium, and low developed countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors
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Within levels of human development, there were no significant differences in the

distribution of gender. Canadian-bom respondents were as likely to be male (49%) as

persons from high- (47%), medium- (52%) and low-developed nations (48%)(Figure 5-

23).
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Figure 5-23. Average proportion of male respondents at the baseline interview among

Canadian-bom persons versus immigrants from high, medium, and low developed

countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors
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In general, income adequacy increased for all groups between the first and fourth

waves of the study. Canadian-bom persons (3.51, 3.52, 3.70, 3.85) reported marginally

greater levels of income adequacy compared to immigrants from high-developed nations

(3.53, 3.54, 3.76, 3.93) at all waves of the study, although these differences were not

statistically significant. Compared to Canadian-bom persons, immigrants from medium-

developed nations (3.18, 3.32, 3.61, 3.77) reported lower income adequacy at the first

wave of the study (p<0.001) but not at the second through fourth waves. Immigrants from

low-developed nations (3.30, 3.31, 3.56, 3.71) reported the lowest overall levels of

income adequacy in waves 2 through 4, although these values were not statistically

different from the referent group (Figure 5-24).
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Figure 5-24. Average income adequacy among Canadian-bom versus immigrants from

high, medium, and low developed countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors
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The proportion of non-married respondents in the NPHS was statistically

equivalent among Canadian-bom persons (34%, 34%, 34%, 33%) and immigrants from

medium-developed nations (32%, 32%, 32%, 30%). However, immigrants from high-

developed countries (26%, 26%, 26%, 28%) were significantly less likely to be

nonmarried at all waves of the study, when compared to Canadian-bom persons

(p<0.001). Although immigrants from low-developed nations (24%, 27%, 25%, 25%)

had similar or lower nonmarriage rates as immigrants from high-developed countries, this

group was not statistically different than that of Canadian-bom persons (Figure 5-25).
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There was a general stability in the proportion of rural residents among

immigrants over the four waves of the study; however, there were substantial between-

group variations. Canadian-bom persons (20%, 19%, 22%, 22%) had a significantly

higher proportion of rural residents than immigrants from high-developed (10%, 11%,

14%, 14%), medium-developed (3%, 5%, 4%, 6%) and low-developed (0%, 6%, 0%,

1%) countries at each wave of the study (p<0.001)(Figure 5-26). In turn, immigrants from

medium-developed countries reported a significantly lower proportion of rural residents

than immigrants from high-developed nations at each wave of the study (p<0.01).
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Figure 5-26. Proportion of rural residence among Canadian-bom versus immigrants from

high, medium, and low developed countries in the NPHS, 1994-2000.

* p<0.05; **p<0.01, *** p<0.001 from Canadian-bom group (referent)

Note: Subscript indicates the level of human development (L=Low, M=Med, H=High)
Note: Error bars represent standard errors

104





Summary

It is apparent from the descriptive analyses presented above that significant

variation exists among subgroups of immigrants to Canada. Canadian-bom persons and

immigrant persons from high- and medium-develoi>ed nations assumed a similar

decHning trajectory of psychological distress across the four waves of the study.

Although immigrants from low-developed nations had similar psychological distress as

other members of the sample during the first through third waves, by the fourth wave of

the study they reported considerably elevated distress. When health functioning among

the four groups was examined, immigrants from medium-developed nations reported

significantly lower health functioning at the second through fourth waves of the study

compared to Canadian-bom persons. This finding was similar to the general rating of

health, where a higher proportion of immigrants from medium-developed nations

reported poor or fair overall health at the second and fourth waves of the study.

Interestingly, immigrant persons from high-developed nations also reported poor or fair

overall health at the fourth wave.

Variation among immigrant groups was also observed in the examination of

health-risk behaviours. Persons from high-developed nations demonstrated similar

patterns of alcohol use, cigarette use, body mass index, and physical activity as those of

Canadian-bom persons. In contrast, immigrant persons who arrived from medium-

developed nations consistently reported lower levels of alcohol use, cigarette smoking

and body mass index compared to Canadian-bom respondents. Although persons from

low-developed nations reported similar pattems of behaviour as those from medium-

developed nations, the findings were not statistically different form the Canadian-bom.
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It is possible that some of the above results may be explained by variation in key

immigration and demographic variables. For instance, immigrants from medium- and

low-developed nations were 6.56 and 7 years younger respectively upon arrival in

Canada, compared to immigrants from high-developed countries. However, immigrants

from high-developed nations had spent 12.2 years and 15.1 years longer in Canada as of

the first wave of data collection (1994) than persons from medium- and low-developed

states, respectively. Overall, immigrants from high-developed nation were 6.72 years

older than members of the Canadian-bom group at the first wave of the survey. There

were, however, no differences in the distribution of gender across levels of human

development.

Overall, immigrants from high-, medium-, and low-developed nations were much

less likely than Canadian-bom persons to report having their primary residence in a

designated rural area. This trend was most pronounced for immigrants from medium-

and low-developed regions. Immigrant persons typically reported having similar income

adequacy as Canadian-bom persons, with only immigrants from medium-developed

nations reporting poorer income adequacy at the initial wave of the survey.

In the next section of the chapter, the time dependencies that are inherent to

longitudinal research designs are examined. The Wooldridge test for serial correlation is

explained and the results of the test are presented providing evidence for autocorrelation

among the predictor and outcome variables.
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Estimates of Autocorrelation

The nature of time series data entails repeated measuring of the same or similar

data on individuals over time. Because individuals are quite likely to respond similarly to

the same question on two (or more) occasions, the independence assumptions inherent to

a number of multivariate analyses are routinely violated resulting in biased estimates and

standard errors of the estimates. It is therefore necessary to test for potential within-

person, time-dependent correlation to understand its nature to properly specify the

multivariate regression model and remove potential estimation bias. This analysis

considered a single autoregressive structure (AR(1)) of the first-difference variables. This

decision was guided by theoretical and design considerations (Wooldridge, 2002), and by

previous literature that use panel data from large-scale surveys (Contoyannis, Jones, &

Rice, 2004).

Wooldridge's (2002) test for autocorrelation of panel data was conducted using

the XTSERIAL command in Stata. This test evaluates the serial correlation of first-

differenced variables using a null hypothesis of no first order autocorrelation:

Ho: A = Pt-k

where f\ is the correlation coefficient at the particular wave of interest, and Pt-k is the

first-differenced correlation coefficient between t and t +\. Logically, the test for serial

correlation excludes those variables that are considered to be time-invariant within each

respondent such as gender, time prior to immigration, time since immigration, age at

baseline, province of residence, immigrant status, and level of human development. The

results from the Wooldridge test of serial correlation are shown in Table 5-1.
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Table 5-1

Resultsfrom the Wooldridge Testfor Serial Correlation

Prob>F

Psychological distress score





Multivariate Time Series Regression Analysis

Analytic Method

Prior to describing the detailed results from the multivariate analyses, it is helpful

to briefly review the analytic methodology. The time-series structure of the data was first

identified using the tsset option in Stata. Each regression model was conducted using

XTgee for generalized estimating equations (GEE) with the AR(1) specification used to

model the first-order autocorrelation in the data. The HuberAVhite sandwich estimate of

variance was also specified using Stata's robust option to adjust for the cluster sampling

strategy used in the NPHS. This option accounts for the non-independence of the sample

clusters, as per the recommendation of Rogers (1993). The distribution family and the

associated link to the three health outcome variables were then identified using the

Gaussian/identity combination for interval-level outcome variables, and the

Binomial/logit model for dichotomous outcomes. Nested regression models were then

run in the sequence described in Table 4-2. Briefly, immigrant status or level of human

development was forced into each model. The time prior to and since immigration were

then added together to detect any possible evidence of the 'healthy immigrant effect'.

These two variables were then removed, and age and gender were added to the model,

and retained in all further regression models. Blocks of variables for health-risk

behaviours and additional demographic characteristics were then entered and removed in

succession, and tested along with the time prior to and since inrmiigration variables. The

final regression model for each health outcome tested a model containing all variables. In

the description of the regression models below, the numbers in parentheses refer to the
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regression model of each table as found in the header row. Only the variable for

immigrant status (0=Canadian-bom; l=foreign-bom) was included in each regression to

assess the bivariate effect. It is important to note that the coefficients from the regression

estimates are all interpretable as the average change (or odds, for logistic models) in the

dependent variable across the four waves of the NPHS, for each one-unit increase in the

independent variable. Lastly, the coefficients of the mean-centred variables in each model

are interpretable as the average change (or odds of change for dichotomous outcomes) in

the dependent variable, for every one-unit increase or decrease in the predictor variable

above or below that of the immigrant average.

Analysis of Immigrant Status Models

Psychological Distress

Table 5-2 displays the results from the generalized estimating equation

(GEE) regressions that examines psychological distress among Canadian-bom and

foreign-bom persons. In the bivariate model (Model 1), the average participant in

the NPHS reported a psychological distress score of 2.8 when adjusting for

immigrant status. As indicated previously in the bivariate analysis, the inclusion

of immigrant status is not significantly associated with psychological distress.

In examining the immigrant-specific variables in Model 2, each additional

year of life spent pre-migration above the immigrant average contributed a 0.02

decrease in distress (p<0.01). Also, each additional year of time since immigration

in excess of the average for all immigrant persons was predictive of a decrease in

distress of 0.02 units (p<0.01).
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When gender and age are added (Model 3), males report significantly less

psychological distress than females by an average of approximately 0.68 units

over the four waves of the study (p<0.01). Furthermore, for each additional year of

age at the time of the first interview, an average decrease in distress of 0.02 units

is realized (p<0.01).

Next, the health-risk behaviour variables were added to the model adjusted

for age and gender (Model 4). In this model, each additional alcoholic drink that is

consumed weekly is associated with an increase in distress of 0.02 units (p<0.05).

An increase of one cigarette smoked daily is also associated with an increase in

distress of 0.03 units (p<0.01). Conversely, each additional MET of energy

expenditure is associated with an average decrease in distress of 0.06 units over

the four years of the study (p<0.01). Average change in body mass index was not

significant in this model. Finally, age and gender were still significant in the

prediction of psychological distress (p<0.01).

To examine the effect of demographic variables, the rural/urban status,

marital status, and income adequacy of each respondent were added to the model

containing age and gender (Model 5). It is apparent that being single, separated,

divorced or widowed is associated with elevated psychological distress (0.52

units) over the four waves of the survey (p<0.01). Additionally, the level of

income adequacy is a significant contributor to the prediction of psychological

distress. Persons who were in the third, fourth, and fifth highest categories of

income adequacy experienced an average decrease in distress of 0.83, 1.23, and

1.38 units respectively (p<0.01) when compared to persons in the lowest category
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of income adequacy. In this model, there was no difference in psychological

distress based on rural or urban residence.

In the next model (Model 6), the immigration variables and health-risk

behaviours were considered simultaneously in a model containing gender and age.

While the variable for gender was mediated somewhat by the inclusion of these

variables (15.2%), the coefficient for age increased by 35%. Both of these

variables remained statistically significant (p<0.01). It is also interesting that the

time prior to immigration, time since immigration and the immigrant/gender

interaction variables were not statistically significant in the mode! containing age,

gender, and high-risk health behaviours. As in Model 4, the variables for alcohol

use, smoking, and physical activity remained statistically significant (p<0.01)

indicating their effect is generally independent of time prior to and since

immigration.

The next regression model (Model 7) considered the inclusion of

demographic and immigration variables in the model containing age and gender.

The estimates for marital status and income adequacy remain statistically

significant in the prediction of psychological distress (p<0.01), but demonstrate

less than a 2% change in the unstandardized regression coefficients. As in model

(6), the time prior to immigration and the time since immigration do not contribute

significantly in the prediction of psychological distress. Also consistent with the

previous model, the gender of the respondent and the age at baseline remain

statistically significant (p<0.01).

In the full model (Model 8), the time prior to and since immigration are not
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significant in the prediction of psychological distress. Each additional year of age

at baseline decreases psychological distress by an average of 0.02 units (p<0.01),

and the average male in the survey reports their distress 0.57 units less than

females (p<0.01). For every additional alcoholic drink consumed weekly,

psychological distress increases by 0.01 units (p<0.05). Although the Body Mass

Index of the respondent was not significant in the prediction of psychological

distress, each additional MET of energy expenditure daily decreased the level of

distress by 0.07 units (p<0.01). As in the previous models, the number of

cigarettes smoked each day was positively related to the level of distress (p<0.01).

In examining the demographic characteristics, non-married persons reported an

increase of 0.51 units in psychological distress when compared to persons who

were married or living in a common-law relationship (p<0.01). Individuals who

were in the third, fourth, and fifth highest categories of income adequacy reported

levels of distress that were respectively 1.52, 1.34 and 1.09 units less than persons

in the lowest category (p<0.01). Lastly, persons who reported living in a rural area

reported levels of psychological distress that were on average 0.21 units lower

than urban-dwelling individuals (p<0.01) over the four waves of the study.
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Health Utility Index-3

The results from the GEE regressions of health utility are presented in Table 5-3. In

the introductory model (Model 1), the average participant in the NPHS reports a score on

the Health Utility Index-3 (HUI-3) of 0.88 when the dichotomous indicator for immigrant

status is included in the model. Persons who report themselves as foreign-bom score an

average of 0.02 points lower on the HUI-3 over the duration of the survey, when

compared to Canadian-bom participants (p<0.01).

When immigration variables are entered into Model 2, it is evident that each

additional year above the immigrant average that a person lived prior to arriving in

Canada is related to a 0.01 point decrease on the HUI-3 (p<0.01). Similarly, each

additional year of life spent in Canada that is in excess of the mean for all immigrant

persons, is reflective of an average decline of 0.01 points on the HUI-3 (p<0.01).

In Model 3, the immigration variables are removed and the effects of age and

gender are considered. Over the four waves of the NPHS, males scored an average of

0.01 points higher on the HUI-3 than females (p<0.05). There also exists an inverse

association between health function and age, whereby each additional year of age at

baseline accounted for a decrease of 0.003 points on the HUI-3 (p<0.01).

The addition of health-risk behaviours to Model 4 affected the coefficients for age

and gender minutely, and both remained statistically significant in the model. The

number of alcoholic drinks consumed weekly did not explain any of the variance in

health function between the first and fourth wave of the study. Whereas a one unit

increase in Body Mass Index was associated with a decrease of 0.002 points on the HUI-

3; a one MET increase in physical activity was associated with an increase of 0.003 HUI-
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3 points. (p<0.01).Cigarette smoking negatively impacted the health status of the

individual, as each additional cigarette smoked per day accounted for an average

reduction of 0.001 points on the HUI-3 (p<0.01).

Demographic covariates were examined in Model 5 with age and gender already

fitted. Most noticeably, gender and immigrant status were not statistically significant in

the prediction of health function, when controlling for the effects of age, marital status,

income adequacy, and urban/rural status. The age of the respondent at baseline remained

statistically significant (p<0.01). Marital status significantly predicted overall health

function, as non-married persons experienced an average decrease of 0.03 points on the

HUI-3 compared to married and common-law persons (p<0.01). It is also readily

observable that higher levels of income adequacy result in improved health function.

Persons who reported levels of income adequacy in the third, fourth and fifth highest

categories experienced gains of 0.03, 0.05 and 0.06 points on the HUI-3, respectively.

The dichotomous variable for urban versus rural residence was statistically insignificant

in this model.

When age, gender, immigration and health-risk behaviours were evaluated

simultaneously in the prediction of health function (Model 6), a number of interesting

relationships are found. The amount of time prior to immigration, amount of time since

immigration, immigrant status and the gender of the individual were not statistically

significant in the prediction of health function. As in the preceding models, the age of the

respondent at the initial survey remained statistically significant (p<0.01). The amount of

alcohol consumed weekly does not significantly predict health function in this

population, though each additional cigarette smoked daily decreased HUI-3 values by
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0.001 (p<0.01). The coefficients for Body Mass Index and physical activity expenditure

remained statistically significant, and unchanged from Model 4.

Next, the combined effects of immigration and demographic variables are

considered in Model 7. Here, males once again report significantly higher health

function than females (p<0.01), as in Models 3 and 4. Immigrant persons also had 0.02

fewer points in the HUI-3 than Canadian-bom persons (p<0.05), and each additional year

since immigrating to Canada (above that of the immigrant average) was associated with a

decrease of 0.001 points on the HUI-3 (p<0.01). The amount of time spent prior to

immigration was statistically non-significant in this model. Non-married persons still

demonstrate a reduction of 0.03 points on the HUI-3 compared to married or common-

law individuals (p<0.01). The three highest categories of income adequacy remain

statistically significant in the prediction of health function; the coefficients for these

estimates are unchanged from Model 5.

In the full model (Model 8), the immigrant status of the individual, time prior to

immigration, time since immigration, gender of the respondent, and number of alcoholic

drinks consumed weekly were not statistically significant in the prediction of health

function. Similar to the previous models of health function, each additional year of age at

the first interview was associated with a decrease of 0.002 points on the HUI-3 over the

course of the study (p<0.01) . It is also apparent that each additional unit increase in BMI

relates to a 0.002 point decrease in the HUI-3 (p<0.01). Physical activity during leisure

time was positively associated with health function (p<0.01), indicating a statistical

independence from marital status, income adequacy, or urban/rural residence. Persons
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who smoke were also more likely to report a loss of health function during the years of

the survey (p<0.01).
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Poor Self-Rated Health

A logit model was used in the GEE framework to estimate the probabiUty of

reporting fair or poor overall health across the four waves of the NPHS. The results from

these regressions are presented as odds ratios in Table 5-4. In examining Model 1,

immigrant persons have 1.25 the odds of reporting fair or poor health when compared to

Canadian-bom persons (p<.01).

The inclusion of the variables for time prior to immigration and time since

immigration (Model 2) increase the effect of immigrant status by 12%, such that

immigrant persons are now 33% more likely to report fair or poor health than non-

immigrant persons. Additionally, there is a strong effect of both the amount of time spent

prior to immigration, and the amount of time since immigration to Canada. For each

additional year spent prior to arriving in Canada (above the immigrant average),

immigrant persons increased their odds of reporting fair or poor health by 4 percent

(p<0.01). Similarly, each additional year of time since immigrating to Canada that is in

excess of the average for all immigrants is related to a further 4% increase in the odds of

reporting fair or poor health (p<0.01). It appears that the 'healthy immigrant effect' may

be substantiated in these findings.

Model 3 explores the contributions of gender and age in the prediction of fair or

poor self-rated health. First, the odds of male respondents reporting fair or poor health is

15% lower than that of female respondents (p<0.01). Second, the odds of reporting fair or

poor health variable increase by 4%, with each additional year of age at the first wave of

the study (p<0.01). The inclusion of these variables also rendered the effect of

immigration status non-significant in the prediction of poor health.
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The next regression equation (Model 4) estimates the simultaneous contributions

of age, gender, and health-risk behaviours in the prediction of poor health. Similar to the

previous estimates of health function, the number of alcoholic drinks consumed by an

individual each week is not statistically significant in the prediction of poor health.

However, each additional unit increase in Body Mass Index and the number of cigarettes

smoked daily are consistent with a 6% and 3% increase in the odds of reporting poor

health, respectively (p<0.01). In addition, a one-MET increase in physical activity over

the four waves of the NPHS is associated with a 13% decrease in the odds of reporting

poor health (p<0.01). It is worth noting that the inclusion of health-risk behaviours

mediated the relationship between gender and poor health by 5%.

In Model 5, the inclusion of marital status, income adequacy, and rural or urban

residence mediates the effect of gender on self-rated health, such that gender is now

statistically non-significant. Also, the variables for marital status and rural residence are

not significant in the prediction of poor self-rated health when examined together in the

model. However, persons in the third, fourth, and fifth highest categories of income

adequacy demonstrate a 39%, 58% and 76% decrease in the respective odds of reporting

fair or poor health.

The effect of time prior to and since immigration is completely mediated by the

inclusion of age, gender and health-risk behaviours in Model 6. The odds ratios for age at

baseline, number of alcoholic drinks. Body Mass Index, physical activity expenditure and

the number of cigarettes smoked daily are unchanged from Model 4. This would suggest

that these variables (or a subset of them) completely explain the relationship between the

time prior to and since immigration, and poor self-rated health. Similar to Model 4, males
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in the study were 20% less likely to report fair or poor self-rated health when compared

with female respondents.

A similar relationship as seen in Model 6 was observed when the demographic

characteristics of the participants were included in Model 7. The inclusion of marital

status, income adequacy, and rural/urban residence completely mediate the relationship

between time prior to and since immigration, and poor self-rated health. Although the

effect of gender is once again negligible as in Model 5, persons who report an additional

year of age at baseline experience a 4% average increase in the odds of reporting poorer

health over the four waves of the survey.

The full model (Model 8) demonstrates that the effects of time prior to and since

immigration on poor self-rated health are fully mediated by high-risk behaviours and

demographic characteristics. The number of alcoholic drinks weekly, gender and marital

status of the respondent were also not statistically significant in this model. In examining

the health-risk behaviours that were statistically significant, a one-unit increase in the

Body Mass Index of an individual was associated with a 7% increase in the odds of

reporting fair or poor health over the duration of the survey (p<0.01). The odds of

reporting poorer health increased 2% further with each additional cigarette smoked by the

respondent daily (p<0.01). However, persons who increased their physical activity status

by one MET between 1994 and 2000 had a 14% decrease in the odds of reporting fair or

poor self-rated health (p<0.01). Lastly, higher income adequacy was again associated

with lower odds of reporting fair or poor health. Persons in the third, fourth, and fifth

highest categories of income adequacy benefited from a 48%, 57%, and 75% decrease in
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the odds of reporting poorer health, respectively compared to persons in the lowest

category (p<0.01).

125





un

X)

CO

4—

•

'4—

>

C
2
00

E

X)

Ci3

U
E
-4—

t

O
O
CI,

c
o

(U

w
w
o

U3

'Eh

eoi

1^1

(01

o p o) t- 10 :~
CO CM 00 1- O O

10 00 CO so Tf Oo o o> O O o

O) J~ O !r
O) o o o

,- O) o ^ *
o '^ 00 »- o o

»t 5 (D SP Tf ©
ifli p o oj o q O

1-^ >^ o ** »- **

*l

col

<MI

T-l

CO 'o o »- * SO '~; 00 '~; O O
T— ^ O *^ »— ^

T- op in JO * o
1-- <3 00 O O Q
T— ^ O ^ '—' *^

CO 00

o) r- o> j~
<3> O C7) O
o ^ o ^

o Jr o> ITO O O) o

« « «

<j)r:h-tr«>S3CMOoOoOoqopo

o)r:corr'~*£!3woojcsooooooo

c\iOin£oco*-'-r-c»2^ino
i-'-CMCMttCmioCVjoCMO)'-

rv. CO Ti- •* cvj

p O CM ^ *
^ »^ o ^ o

T— ^^ o "^ r^ (o
CO »- (35 »-; p O
O '^" O ^ ^ *"

Tt r- Tj- oo o o o

to 00
CM O

n
>





09

c/5 .2

E —

— -o

— o
1/1

o

-a

<n

T3 ^

c
oo

o
V „
CI, p
*

* CO

o

ca u ^ u
T3 O T3 >
C3 ^ U (U

•*3 CJ C3

o
(J _^,

Q „

o
11

E
o

1

C

§ O

o ^
-9 ^
(= ..

c3 W)T3 S

E 2 o —
£ E ^ 'S

D CJ "0
" k '^

- >
(U D «j ^
- - ^^
a: « 0) Ji
«3 1) ''^ ?3

T3

>

E

o

m

00'*-
« o

1)

C3
CJ

>^
CJ
CO
3
CT
(U
T3

O
c
flj

c
c«

X)

^ :^

OJ
9J JS

5S -C5

O ^ U3 flJ

•5 M g u E
<u c5 S "Hb ,9

< ?^ '^
C^ =!

>, II

k- dj
O CJ
W) c
dj aj

« :2
CJ Cfl

CJ _
c «
dJ !_
I- 3





Summary ofImmigrant Status Regressions

An examination of the health outcome variables reveals that demographic factors

and health-risk behaviours account for much of the variation in health between immigrant

and non-immigrant persons. This is apparent in the complete statistical mediation of the

immigrant status in the models examining health utility and self-rated health and time

prior to immigration and time since immigration variables in the full model across all

three outcome variables. Interestingly, both the number of cigarettes smoked daily and

the amount of energy expended during leisure time physical activity were statistically

significant in the prediction of health function, psychological distress, and self-rated

health. For the remaining two heath behaviours, the amount of alcohol consumed weekly

was positively related to psychological distress, and increasing Body Mass Index was

predictive of poorer health function and poorer self-rated health.

Other demographic factors of interest include income adequacy, marital status,

rural versus urban residence, gender, and the age of the respondent at the initial wave of

the survey. Of these, age and income adequacy of the respondent demonstrated the most

consistent relationships with the health outcomes of interest. With each additional year of

age, participants of the study reported lower psychological distress, poorer health

function, and poorer self-rated health. Equally, person who reported their level of income

adequacy in the third, fourth, and fifth highest categories had lower psychological

distress, greater health function, and a greater likelihood of a higher rating of general

health than persons from the lowest category of income adequacy. The marital status of

participants in the study was also significant in the prediction of two of the three

measures of health status. Married persons reported greater health function as measured
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by the HUI-3 and lower psychological distress than non-married persons, after

controlling for age, gender, health-risk behaviours, income adequacy, and urban versus

rural residence. However, the overall health rating of the individual was not significantly

predicted by marital status. Whether or not the individual resided in a rural setting was

not important for the determination of health function or self-rated health, but living in a

rural area was statistically significant in the prediction of lower psychological distress.

The next section of this chapter will examine the results from the regression

models that incorporate the level of human development in the prediction of

psychological distress, health function, and overall self-rated health.
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Analysis of Human Development Models

Psychological Distress

The results from the GEE regressions of psychological distress among Canadian-

bom persons, and immigrant persons from high-, medium-, and low-developed countries

are presented in Table 5-5. When the level of human development is considered in the

first model (Model 1), participants scored an overall average of 2.81 on the psychological

distress scale. It is interesting to note that the level of human development is not

statistically significant in the prediction of psychological distress in this model.

In Model 2, the variables related to time prior to and since immigration are added.

Each year of time spent prior to immigrating to Canada (in excess of the immigrant-

centred average) was related to an average decrease in distress of 0.02 units during the

four waves of the survey (p<0.01). Additionally, persons from high-developed countries

have significantly lower psychological distress than Canadian-bom persons (p<0.01)

when the immigration variables are considered simultaneously.

The level of human development is no longer statistically significant in the

prediction of psychological distress when age and gender are included (Model 3). Males

report their psychological distress as 0.68 units lower than females (p<0.01). Moreover,

each additional year of age at baseline is related to a 0.02 unit decrease in PDS (p<0.01).

The four health-risk behaviours were then considered in a model already adjusted

for age and gender (Model 4). Each alcoholic drink consumed weekly, and cigarette

smoked daily contributed to a 0.02 and 0.03 unit increase in distress respectively (p<001).

Though the Body Mass Index of the individual was statistically nonsignificant in this
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model, the level of psychological distress decreased by 0.06 units with each additional

MET of energy expended though physical activity (p<0.01). The relative contribution of

gender and age in the prediction of psychological distress changed only fractionally from

Model 3, and remained statistically significant (p<0.01).

Nonmarried persons reported significantly greater levels of psychological distress

compared to married and common-law individuals (p<0.01) adjusting for age, gender,

income adequacy, and rural/urban residence (Model 5). Furthermore, persons in the third,

fourth, and fifth highest categories of income adequacy reported distress scores that were

.84, 1.21, and 1.38 units lower than individuals in the lowest category of income

adequacy (p<0.01). Once more, the level of human development in the country of birth

did not account for a statistically significant amount of variation in psychological distress

when the aforementioned covariates were considered. In this model, the location of

residence was statistically nonsignificant.

The amount of time spent prior to and since immigration to Canada was

completely mediated by the inclusion of high-risk behaviour variables in Model 6. There

was no change from Model 4 in the regression estimates for the gender of the respondent,

age at baseline, the number of alcoholic drinks weekly. Body Mass Index, physical

activity energy expenditure and the number of cigarettes smoked daily.

Persons from medium- and low-developed countries report a 0.37 and 0.62

respective unit increase in distress compared to Canadian-bom persons, when the time

prior to immigration, time since immigration and demographic characteristics are

considered (Model 7; p<0.05). Persons from high-developed countries however, do not

differ from Canadian-bom persons in the amount of psychological distress. The gender of
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the respondent, age at baseline, marital status and level of income adequacy are still

strongly related to the level of psychological distress (p<0.01). Of particular note is that

each additional year since immigration to Canada is related to an increase in

psychological distress of 0.01 units (p<0.01).

The level of human development in the country of birth at the time of immigration

to Canada is not statistically significant in the evaluation of psychological distress in the

final model adjusting for demographic characteristics, health-risk behaviours, and

immigration factors (Model 8). In this full model, male respondents report their distress,

on average, 0.58 units lower than female participants (p<0.01). The level of

psychological distress also decreases by 0.02 units with each additional year of age at the

first interview (p<0.01). However, the contribution of the number of years prior to and

since immigration was negligible. As in Models 4 and 6, the number of alcoholic drinks

(p<0.5), number of cigarettes smoked daily (p<0.01), and physical activity expenditure

(p<0.01) were all statistically significant in the prediction of psychological distress.

Additionally, persons who were married or common-law, and resided in a rural setting

reported average decreases in distress of 0.51 and 0.20 units respectively (p<0.01).
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Health Utility Index-3

The results from the GEE regressions of health utility among Canadian-bom

persons, and immigrant persons from high-, medium-, and low-developed countries are

presented in Table 5-6. In the initial model (1), the average Health Utility Index-3 (HUI-

3) score was 0.88 when the categorical variable for the level of human development is

included in the model. Persons from high- and medium-developed countries score, on

average, 0.01 (p<0.05) and 0.03 (p<0.01) lower on the HUI-3 compared to Canadian-

bom persons, respectively. HUI-3 scores for persons from low-developed countries were

not statistically different from the Canadian-bom.

When the immigration-related variables are added in Model 2, the relationship

between the level of human development and health function is strengthened. Persons

from high-, medium- and low-developed countries report an average decrease of 0.03,

0.06 and 0.05 on the HUI-3 compared to Canadian-bom persons, respectively (p<0.01).

In addition, each additional year spent prior to immigrating to Canada was related to a

decrease of 0.01 HUI-3 score (p<0.01). Similarly, each additional year spent post-

migration in Canada was related to a further decline of 0.01 points on the HUI-3

(p<0.01).

Much of the effect of human development on health function is mediated by the

inclusion of gender and the number of years of age at baseline in Model 3. Whereas the

coefficients for high- and low-developed countries are no longer statistically significant

in the prediction of health function, persons from medium-developed countries score an

average of 0.02 points lower on the HUI-3 when compared to Canadian-bom persons

(p<0.05). Females also suffer a disadvantage in health function, reporting scores that are
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0.01 lower on the HUI-3 compared to males (p<0.001). Lastly, older persons report

poorer health functioning over the course of the survey, as each additional year of age at

baseline was predictive of a 0.003 point decrease on the HUI-3 (p<0.001).

When the health-risk variables are examined in Model 4, the coefficients

for human development change once again. Persons from medium-developed

countries do not report levels of health functioning that differ significantly from

the Canadian-bom. However, individuals from both high- (p<0.01) and low-

developed (p<0.001) countries report an average improvement of 0.02 points on

the HUI-3 over the four waves of the survey. For the health-risk measures, persons

who reported a one-MET increase in physical activity energy expenditure

experienced a 0.003 point increase in their HUI-3 score (p<0.001). Also, persons

with a one-unit increase in their Body Mass Index suffer a decrease of 0.002 HUI-

3 points over the course of the survey (p<0.001). While the coefficient for the

number of alcoholic drinks consumed weekly was statistically nonsignificant, each

cigarette smoked daily contributed to a 0.001 decrease in the HUI-3 score

(p<0.001). As in the previous model (3), the coefficients for gender (p<0.01) and

age (p<0.001) remained statistically significant in the prediction of the HUI-3

score.

The next regression equation (Model 5) included variables for marital

status, income adequacy, and urban versus rural residence. In the model, persons

from high- developed nations reported an increase of 0.01 HUI-3 points (p<0.05),

whereas those from medium-developed countries reported an average decrease of

0.01 points (p<0.05). Persons from low-developed countries did not report levels
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of health functioning significantly different from Canadian-bom persons, when

demographic factors were held constant. As in Model 3, increasing age (p<0.001)

and female gender (p<0.01) were statistically significant in the prediction of HUI-

3 scores. In terms of marital status, non-married persons reported an average

decrease of 0.03 points on the HUI-3 (p<0.001). Income adequacy was also

statistically significant in the prediction of health function, as persons from the

third, fourth and fifth highest categories reported improvements of 0.03, 0.05 and

0.06 HUI-3 points respectively (p<0.001). When these demographic factors were

considered simultaneously, the effect of urban versus rural residence was

nonsignificant in the prediction of HUI-3 scores.

The effect of the amount of time prior to and since immigration is

completely mediated by the inclusion of health-risk variables in Model 6. The

coefficients for health-risk variables remain statistically significant in the

prediction of health function, and unchanged from Model 4. Turning to the human

development variables, it is evident that persons from high- and low-developed

countries report an average increase of 0.02 and 0.03 HUI-3 points over Canadian-

bom persons, respectively (p<0.01). Males continue to report a statistically

significant advantage in health functioning over females participants (p<0.01), as

do persons of younger age at the initial wave of the survey (p<0.001).

In the full model (Model 8), the effects of human development in the

prediction of health function are only significant for persons from low-developed

nations. When immigration factors, health-risk behaviours and demographic

variables are considered simultaneously, persons from low-developed countries
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report an average improvement of 0.02 HUI-3 points compared to Canadian-bom

persons (p0.05). Neither the amount of time spent prior to immigration, nor the

amount of time since immigration were statistically significant in the prediction of

health function. Male participants in this study continue to report gains in health

function 0.01 HUI-3 points above that of females (p<0.05). Likewise, a trend

towards improved health function was seen among persons of younger age at the

initial wave of the survey (p<0.001). As in Models 4 and 6, the Body Mass Index,

amount of energy expended during physical activity, and number of cigarettes

smoked daily continue to demonstrate a statistically significant contribution in the

prediction of HUI-3 scores (p<0.001). Additionally, persons in the third, fourth,

and fifth highest categories of income adequacy report health function scores that

are 0.03, 0.04 and 0.05 HUI-3 points higher than persons in the lowest category of

income adequacy (p<0.001). Lastly, persons who are either married or living in

common-law relationships report an average improvement of 0.02 HUI-3 points

over non-married persons (p<0.001).
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Poor Self-rated Health

In review, a GEE model was specified with a logit link to predict the probability

of reporting fair or poor overall health across the four waves of the NPHS. The results

from these regressions are presented as odds ratios in Table 5-7. In examining Model 1,

persons from medium-developed countries have 1.42 the odds of reporting fair or poor

health when compared to Canadian-bom persons (p<0.01). Individuals from high- and

low-developed countries have an equal probability of reporting fair or poor health as

Canadian-bom persons.

In Model 2, each additional year of time spent prior to immigration is associated

with a 4% increase in the probability of reporting fair or poor health, compared to the

average immigrant (p<0.01). Likewise, each additional year of time spent in Canada

since immigration was associated with a 4% increase in the odds of reporting fair or poor

health among foreign-bom persons (p<0.01). Furthermore, the odds of reporting fair or

poor health are 69% and 67% greater for persons from medium- and low-developed

countries than Canadian-bom persons (p<0.01).

The gender of the respondent is not significantly significant in the prediction of

fair or poor health, in a model adjusted for age and the level of human development in the

country of birth (Model 3). Conversely, each additional year of age at the initial interview

is associated with a 4% increase in the probability of reporting fair or poor overall health

(p<0.01). While individuals from high- and medium-developed countries do not differ

significantly from the Canadian-bom, persons from medium-developed nations have 39%

greater odds of reporting fair or poor health in the model adjusted for age and gender.
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The addition of health-risk behaviours in Model 4 mediates the relationship

between medium levels of human development and poorer health by 33% (p<0.01).

Three of the four health risk behaviours were statistically significant in the prediction of

fair or poor overall health. Persons who reported a one-unit increase in Body Mass Index

over the duration of the survey were 7% more likely to report poorer health (p<0.01).

Also, each additional MET of energy expended during physical activity was associated

with a 13% decrease in the probability of reporting fair or poor health (p<0.01). Each

additional cigarette smoked daily contributed an additional 3% to the likelihood of

reporting fair or poor health (p<0.01); the number of alcoholic drinks consumed weekly

did not contribute significantly to the model. Interestingly, when the health-risk

behaviours are adjusted for, males are 21% less likely to report fair or poor health than

females (p<0.01).

When demographic variables such as marital status, income adequacy, and rural

versus urban residence are added to a model (Model 5) already adjusted for age and

gender, persons from medium-developed countries are 32% more likely to report fair or

poor health compared to Canadian-bom persons (p<0.05). In addition, individuals in the

third, fourth and fifth highest categories of income adequacy are 39%, 57%, and 76% less

likely to report fair or poor health than persons in the lowest categories of income

adequacy (p<0.01). The contribution of gender, marital status, and rural versus urban

residence did not contribute in a statistically significant manner in the prediction of

poorer health.

In Model 6, the variables related to the amount of time prior to and since

immigration are completely mediated by the addition of health-risk variables. In this
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model, females are 21% more likely to report fair or poor health compared to males

(p<0.05), and each additional year of age at the initial wave increases the probability of

poorer overall health by 4% (p<0.01). The odds ratios for three of the four health-risk

behaviours remain highly significant (p<0.01) and largely unchanged from Model 4. The

sole change among health-risk behaviours in these two models is to be found in the Body

Mass Index, where each one-unit increase in BMI is now related to a 6% increase in the

odds of poorer overall health (p<0.01).

When the inmiigration variables are considered with inclusion of demographic

covariates (Model 7), persons from medium-developed countries report a 37% increase in

the odds of fair or poor health above that of the Canadian-bom (p<0.01). Also, each

additional year of time spent prior to immigration was associated with a 1% reduction in

the probability of reporting fair or poor health, in the model adjusted for demographic

characteristics (p<0.05). While the odds ratios for gender, marital status and urban versus

rural residence remain statistically non-significant, the level of income adequacy remains

an important determinant of overall health. Persons in the third, fourth, and fifth

categories of income adequacy are 39%, 58%, and 76% less likely to report fair or poor

health than persons in the lowest category of income adequacy.

In the full model (Model 8), the gender and age of the respondent, time

prior to and since immigration, health-risk behaviour and demographic variables

are considered simultaneously with human development in the prediction of fair or

poor overall health. With these adjustments, persons from medium-developed

nations are 65% more likely to report poorer health than Canadian-bom persons

(p<0.05). In contrast, immigrants from high-and low-developed countries did not
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report statistically significant differences in overall health from non-immigrant

persons. Though the amount of time prior to and since immigration were not

significant in this model, each additional year of age at baseline contributed 5% to

the overall likelihood of reporting fair or poor health (p<0.01). The amount of

physical activity engaged in at leisure was statistically significant in the prediction

of overall health, as each additional MET expended afforded a 14% decrease in

the odds of reporting fair or poor health (p<0.01). Conversely, each additional

cigarette smoked and one-unit increase in BMI increased the likelihood of fair or

poor health by 2% and 7%, respectively (p<0.01). Compared to individuals in the

lowest level of income adequacy, persons in the third, fourth and fifth categories

were 49%, 57%, and 75% less likely to report fair or poor health, respectively

(p<0.01). The overall contributions of gender, consumption of alcohol, marital

status, and rural versus urban residence were statistically non-significant in this

model.
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Summary

The results from the regression analyses clearly demonstrate that considerable

variation in the patterning of health exists between immigrants from countries with

varying levels of human development. However, much of the variation in health among

immigrant persons may be accounted for in the uptake of health-risk behaviours and

demographic characteristics.

In the model adjusted for both health-risk behaviours and demographic

characteristics, neither the level of human development in the country of birth, nor the

immigration variables for time prior to and since immigration were significantly related

to psychological distress. Persons from high- and medium-developed countries reported

higher levels of health function than Canadian-bom persons, but not after adjusting for

demographic characteristics. The strongest relationship between human development and

overall self-rated health was identified among persons from medium-developed nations,

were 65% more likely to report poor or fair health than Canadian-bom persons.

The role of gender in the relationship between human development and health is

nebulous. While males clearly report lower levels of psychological distress, a much

weaker relationship was found between gender and health function. In terms of overall

health, the variable for gender was not significant in the model adjusted for demographic,

health-risk, and immigration factors.

The age of the respondent was an important covariate in the prediction of the

three dependent variables. Each additional year of age at the initial survey was

significantly related to poorer health function and overall health, but improved

psychological distress.
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The amount of time spent prior to immigration, and the amount of time spent

since immigration were both negatively related to psychological distress, health function,

and overall health in the regression models that omitted the health-risk behaviours. Once

these health-risk variables were included however, the effect of time prior to and since

immigration was completely mediated.

Among the health-risk variables, the number of alcoholic drinks consumed was

only significantly related the level of psychological distress reported by the participant. In

contrast, the Body Mass Index of the respondent was not significantly related to distress,

but was a significant predictor of health function and overall health in the model adjusted

for age, gender, and demographic covariates. The remaining two health behaviours,

physical activity and the number of cigarettes smoked daily, were significant in the

prediction of all three health outcome after adjusting for the aforementioned controls.

The level of household income adequacy was strongly related to the three health

outcomes. Notably, the third, fourth and fifth highest categories of income adequacy were

positively related to lower psychological distress, improved health function, and a

decreased probability of reporting poorer health. The marital status of the respondent was

also significantly related to health, as non-married persons reported poorer psychological

distress and health function than married or common-law couples. This relationship was

not found in the overall rating of health.

Lastly, persons with rural residence reported no significant difference in health

function or overall health than persons in urban residences. However, urban dwellers

were significantly more likely to report higher rates of psychological distress than their

rural counterparts.
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The final chapter of this thesis will discuss the results from the immigrant and

human development models of health. Some of the limitations inherent to the current

proposal will be discussed, and recommendations for future avenues of research will be

presented.
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Migrations and Gradations: Reappraising the Health Profile

OF Immigrants to Canada

Chapter 6 -Conclusions

Introduction

The previous chapter presented a detailed examination of the results of the

analysis of immigrant status, both as a dichotomous measure and as a nominal measure

by levels of human development, on various measures of health status. This chapter will

provide a presentation of these findings within the framework of the derived theoretical

model and research objectives. In the first section, the research objectives that guided

this study along with the theoretical model will be reviewed. Within this discussion, the

assumptions that guided these questions are also examined.

The second section of this chapter contains a discussion of the results from the

statistical analyses of the immigrant and human development models of health in relation

to the theoretical model. A comparison of the findings from the two models will follow,

and the comparative differences and similarities in health will be highlighted.

Third, the evidence for a 'healthy immigrant effect' among newcomers to Canada

is discussed. The intersection between time prior to immigration, time since immigration,

and the level of human development of the country of birth, as an area of particular

interest for this project, will frame this review and elaboration of the healthy immigrant

effect.

Next, the limitations of the current project are addressed. The shortcomings of

secondary data analysis in general and secondary data analysis specific to the NPHS are
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discussed. Other limitations such as the potential sources of systematic error and bias are

described along with the external validity of the results.

The final section of this chapter helps to position these findings within a social

policy framework and provides a guide for future research on inmiigrant health status in

light of these findings. This section also provides the concluding comment for this thesis

in relation to the tasks that were set out in the first chapter.
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Review of Research Objectives

The relationship between immigration, human development, and individual health

outcomes has not been previously described in the research literature. Immigrants are

generally treated as a homogeneous group when making comparisons to the indigenous

population. Immigrant persons, however, are a heterogeneous population who are

differentially exposed to varying levels of experiences and stressors unique to their

country of birth. In current research, any attempt to disaggregate immigrants on the basis

of exposure to these stressors is typically identified by the theoretically weak construct of

geographic aggregation of countries of birth. This is based on the implicit assumption that

persons from similar geographic regions such as Europe, Asia, or Africa are similarly

exposed based simply on proximity. In many cases, this is due to the lack of nation-

specific, pre-migration information among immigrant persons. For this project, a unique

opportunity to link the Canadian National Population Health Survey (NPHS) to the

United Nations Development Program Human Development database to incorporate

useful nation-specific ecological information in the prediction of immigrant health was

identified. It was postulated that the level of human development in the country of birth

as a proxy for exposure would significantly impact the health trajectory of immigrant

persons in their adopted country of residence. Furthermore, it was thought that this

relationship would be influenced by both the length of time an individual was exposed to

an estimable pre-migration level of development and the amount of time the individual

had spent post-migration in Canada. In addition to this exposure, it was proposed that the

health profile of immigrant persons was likely to be shaped to some degree by the
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adoption of certain health-risk behaviours of the host country and by demographic

characteristics previously identified to influence health status.

To this end, the current study focused on three core objectives to better

understand the health pattern of immigrants in Canada over time. First, an exploratory

examination of whether the longitudinal trajectory of health among immigrants follows

that which has been observed in cross-sectional designs was presented. Second, using

both bivariate and multivariate analyses, the factors that may account for change in the

health of immigrants compared to non-immigrants, with a particular focus on the time

since immigration and the adoption of high-risk health behaviours was examined. Third,

the extent to which the level of human development in the country of birth affected a

change in health status among immigrants to Canada was examined in a regression

framework. In the following section, the major findings from these three core objectives,

comparing between the "naive" immigrant status model and the human development

model of immigrant health are reviewed.

Summary ofresultsfrom immigrant status models

The first research question to be addressed involves the patterning of health

among immigrant persons versus the Canadian-bom. In the descriptive analyses,

immigrant persons reported significantly poorer health function and overall health when

compared to native-bom persons. Numerous other Canadian studies report similar

findings (Chen et al., 1996; Newbold & Danforth, 2003; Perez, 2002). Furthermore, an

increase in the amount of time spent prior to, and since immigrating to Canada were both

significantly related to poorer health function and poorer self-rated health. This finding

concurs with most of the North American literature regarding the 'healthy immigrant
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effect' (Ali, 2002; Health Canada 1999; Muenning & Fahs, 2002). However, these effects

were completely mediated by the inclusion of sociodemographic and health behaviour

covariates, a finding that supports the work by Newbold (2005) but contradicts the results

of Dunn and Dyck (2000). In a comparison of these previous studies, however, Newbold

used advanced regression analyses to maintain a full sample to model the effects of the

sociodemographic variables in tandem with immigrant status. These advanced techniques

ensure adequate statistical power to reduce the likelihood of a false-negative finding.

These techniques were not used by Dunn and Dyck (2000).

Interestingly, there was no difference observed between foreign-bom and

Canadian persons in the levels of self-reported psychological distress. Given that half of

the studies in a major review found no relationship between immigrant status and mental

disorder (Canadian Task Force, 1988), this finding is perhaps not surprising. What is

interesting however is the longitudinal pattern of distress exhibited by foreign- and

native-bom persons. It is clear that a consistent decline in the amount of psychological

distress occurs for both immigrant and Canadian-bom persons over the four waves of the

study, consistent with cross-sectional research that identifies a general reduction with age

(Wade & Caimey 1997, 2000). The evidence for a 'healthy immigrant effect' in mental

health was further explored in the multivariate analyses that included the length of time

since immigration to Canada. Here, the amount of time since immigration was

significantly and negatively related to the level of psychological distress in the unadjusted

model. When demographic characteristics were adjusted for however, the amount of time

since immigration was not significant in the prediction of psychological distress. This

indicates that the measure of time since immigration is likely confounded by age which is
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significantly associated with declines in distress. The findings from the adjusted model

contradict cross-sectional studies from Statistics Canada (Ali, 2002), which found a

worsening of mental health among immigrant persons with an increasing duration of

residence in Canada, after adjusting for similar demographic covariates. This

contradiction may be explained, in part, by the use of a diagnostic instrument to measure

the probability of DSM criteria for a self-reported clinical depressive episode in the study

by Ali and the use of a more general measure of psychological distress in the current

project.

Congruent with the findings of Beiser et al. (1997) and Caimey and 0stbye

(1999), immigrant persons in this study reported lower average Body Mass Index than

Canadian-bom persons across all four waves of the study. However, the average BMI

among foreign-bom participants significantly increased between the first and fourth wave

of the NPHS, suggesting that a temporal effect does indeed exist. But this increase was

evident for Canadian-bom persons as well, thus supporting recent research on the

increasing epidemic of obesity in Canada (Bar-Or and Malina 1995; Faith, Berman, Heo,

Pietrobelli, Gallagher, Epstein et al., 2001; Flegal, 1999; Katzmarzyk, 2002; Popkin,

Paeratakul, Zhai & Ge, 1995). Whether or not the rate of increase for immigrant persons

exceeded a similar rate of increase among the native-bom was not tested in this project;

additional research that models an interaction between immigrant status, Body Mass

Index, and time would help to clarify this finding.

The descriptive analyses also showed that the number of alcoholic drinks

consumed weekly, and the number of cigarettes smoked daily were substantially lower

among immigrant persons compared to the Canadian-bom. From this study, it appears
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that the sole disadvantage in health-risk behaviours reported by immigrant persons

compared to Canadian-bom persons was a significant reduction in the amount of energy

expended during physical activity during leisure. Given that immigrant persons also

reported lower levels of BMI than the Canadian-bom, it is conceivable that immigrant

persons are engaging in energy expending activities not fully accounted for during leisure

time. As an example, immigrant persons in this study may be employed in a

disproportionate number ofjobs that involve manual labour, and expend greater energy in

their daily occupation than non-immigrant respondents. It is also possible that immigrant

persons consume significantly fewer calories than Canadian-bom persons, a finding that

has been documented in other studies (Romero-Gwynn & Gwynn, 1997). Since the type

of occupation and dietary pattern were not analyzed in this study, it is difficult to evaluate

these suppositions but these provide impetus for further exploration.

The patterning of health behaviours demonstrated among both immigrant and

native-bom persons supports the earlier work by Lindstrom and Sundquist (2001) and

Perez (2002), yet conflicts with that of Johnson and Garcia (2003). In light of the small

sample used in the latter study (54 persons) and the limited spectmm of host countries

(Cambodia, Latin America, Poland), the contradicting results are not surprising. It is

interesting to note, however, that the differences in health behaviours among Canadian-

and foreign-bom persons remained fairly constant over the four waves of the study. It has

been noted that in order for health-risk behaviours to contribute meaningfully to the

'healthy immigrant effect', immigrant persons must not only adopt the poor behaviours

of the host country, they would need to exceed the harmful behavioural pattems of the

native-bom. Beiser (2004) designated this theoretical phenomenon as the 'immigrant
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overshoot'. The current results do not support such a finding among immigrants to

Canada, however, to adequately test for this, it would require additional analyses that

would test for the interaction between immigrant status, health-risk behaviours, and time.

In light of these differences observed between immigrant persons and the native-

bom, further investigation into intra-immigrant differences is warranted. The following

section of the discussion considers the role of human development in the country of birth

as a means to disaggregate immigrants in the elucidation of different health trajectories

among different immigrant persons.

Summary ofresultsfrom human development models

One of the three core research objectives of this analysis was to examine the

relationship between the level of human development in the country of birth and the

health profile of immigrant persons in Canada. This approach was based on the premise

that the heterogeneous health profile of immigrants is more cogently explained by

differences in human development than in simple geographic aggregations. In examining

the descriptive analyses, immigrants from high- and medium-developed countries

reported no significant difference in psychological distress when compared to native-bom

persons. Persons from low-developed countries, however, reported a significant increase

in psychological distress by the fourth wave of the study. This difference in psychological

distress was obscured when examined solely by inmiigrant status and has not previously

been described in the research literature. One possible explanation for this may be that

persons from low-developed nations have lower levels of social capital available to them

in the host country, compared to native-bom persons. With fewer social resources to

draw from, persons from low -developed countries may be less protected against

157





psychological stressors and as a result suffer an increase in distress with advancing age.

Additional research that examines the social resources available to immigrants from low-

developed countries would contribute meaningfully to the research literature. This

increase in psychological distress among those from low HDI countries of origin may

also be unique to the specific measure of distress, as opposed to a diagnostic clinical

interview. Further studies using other mental health measures would help to substantiate

this novel finding.

Other studies (Beiser, 1988; Carballo, Divino, & Zeric, 1998) have described

variations in depressive symptoms among immigrant subgroups such as refugees, but

found that these symptoms tend to peak one to two years post-migration and then return

to pre-migration norms. When the six-year change in psychological distress was

examined in the multivariate GEE analysis, immigrant persons from low-developed

nations reported statistically similar levels of distress to Canadian-bom persons. This

discrepancy between the bivariate and multivariate findings is attributable to the panel

regression model selected for this study. The conservative GEE regression that was used

to model change in psychological distress estimates the average contribution of

covariates across the four waves of study in the prediction of the dependent variable. As

such, statistically significant findings at one particular wave of the study may not remain

significant when examined in a panel regression framework. Panel designs that use more

than four waves of data may be able to better describe the longitudinal trajectory of

psychological distress in this population.

In terms of health function, immigrants from medium-developed countries

reported HUI-3 scores similar to Canadian-bom persons at the first wave of the study, but
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significantly lower scores at the second through fourth time points. A comparison of the

HUI-3 graphs for immigrant status (Figure 5-2) and human development (Figure 5-15)

demonstrates that much of the variation in health function among immigrant persons is

attributable to suppressed HUI-3 scores among immigrants from medium-developed

nations. The trajectory of health function among persons from high-developed countries

was similar to that of native-bom persons; immigrants from low-developed countries also

reported statistically equivalent HUI-3 scores.

In the multivariate models, immigrants from both medium and low-developed

nations have statistically lower HUI scores compared to Canadian-bom persons. The

inclusion of demographic characteristics such as marital status and income adequacy

fully mediated the difference in health function observed between persons from medium-

developed nations and the Canadian-bom. It is entirely plausible that what is being

identified in these models is a social-structural disadvantage among person from

medium-developed countries that supplants the effect of the health-risk behaviours.

However, immigrants from low-developed nations still reported lower health function

than Canadian-bom persons after controlling for health-risk behaviours and the full

model that contains both health-risk behaviours and demographic covariates. It appears

that once health-risk behaviours are adjusted for in the multivariate model, the role of

human development in the prediction of health function is important for persons from

low-developed nations. Once more, this intra-immigrant difference was clarified when

the level of human development was substituted for the dichotomous indicator of

immigrant status. Interestingly, this is counter-intuitive to Beiser's (2004) concept of

'immigrant overshoot' which suggests that immigrants need to exceed harmful
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behavioural patterns of Canadian-bom persons to increase their health deterioration to

achieve health status levels similar to the native-bom population. But in this analysis,

when the effects of health-risk behaviours are removed, immigrants from these low

developed countries manifest poorer health. When demographic indicators are considered

without heath-risk behaviours, the difference is mediated suggesting instead that factors

such as income adequacy, marital status and region may have a stronger effect on

improving health of this population. It is noteworthy that this finding was masked when

the dichotomous variable for immigrant status was considered in place of the level of

human development. This analysis has demonstrated that treating immigrants as a single,

homogeneous group is indefensible.

In describing their level of self-rated health, immigrants from high- and low-

developed countries report their overall health similarly to Canadian-bom persons. The

percentage of persons from medium-developed countries that rate their overall health as

low is similar to the native-bom at the first wave of the study, but this percentage

increases such that a significant number of immigrants for this category report poor

health at the remaining three time points. When compared to the descriptive estimates

from the immigrant status models, it appears as though much of the difference between

foreign- and native-bom persons may be attributed to the decrease in self-rated health

among persons from medium-developed countries. This is also a novel finding in the

research literature, with few studies available for direct comparison. Recent studies that

have examined self-rated health among immigrant subgroups typically use wide

geographical aggregations, such as European versus non-European (Dunn & Dyck,

2000), or North American and European versus Other (Newbold & Danforth, 2003). The
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evidence provided in this study suggests that environmental influences found in medium-

developed nations affect self-rated health in a manner that traverses convenient

geographical agglomerations.

In the multivariate analyses of self-rated health, immigrants from medium-

developed nation are 65% more likely to report poor or fair health compared to the

Canadian-bom, after controlling for health-risk behaviours and sociodemographic

characteristics. It is worth noting that when only the immigrant status of the individual is

considered (as in the first section of this analysis), foreign-bom persons are not likely to

rate their overall health any differently than Canadian-bom persons. A recent study by

Newbold (2005) describes such a finding, where immigrant persons report similar levels

of self-rated health compared to native-bom Canadians.

Significant differences in health-risk behaviours also exist across levels of human

development. When immigrants are considered as a whole, they tend to report less

alcohol consumption and fewer cigarettes smoked than Canadian-bom persons. However,

when immigrants are disaggregated based on the level of human development of their

country of origin, it is evident that persons from high-developed countries report the same

amount of alcohol consumed and number of cigarettes smoked as native-bom persons.

The difference in these two behaviours among immigrant versus Canadian-bom persons

is due to significantly lower levels of alcohol and cigarette use among persons from

medium-developed countries. This difference across immigrant groups was hidden in the

previous analysis leading one to falsely infer that all immigrants had lower levels of

health-risk behaviours. Although persons from low-developed countries reported similar

pattems of alcohol and cigarette use as persons from medium-developed nations, this
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finding was not statistically different from patterns of use among native-bom Canadians.

These particular findings may be due to a lack of statistical power to detect significant

differences among the few persons who reported being bom in low-developed countries.

It has been previously described that foreign-bom persons report lower levels of

BMI (Beiser et al., 1997) and physical activity (Lindstrom and Sundquist. 2001) than

native-bom individuals. What is apparent in the descriptive analysis however, is that

persons from high-developed countries do not report significantly less BMI or lower

daily physical activity than the native-bom. Among immigrants, significant within-group

variation in BMI and energy expenditure during physical activity is to be found between

persons from high- and medium-developed nations. A more thorough examination of

these findings should be addressed in a multivariate framework, in order to control for

specific covariates such as age and gender.

In summary, when the analysis of immigrant status based on a simple

dichotomous indicator is compared to one disaggregated across the level of human

development of the country of origin, it is clear that immigrants are not a homogeneous

group. While the social policy consequences of this will be discussed below, the HDI

appears to provide us with a useful tool in which to better understand the health and

behaviour trajectories of different groups of immigrants.
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LIMITATIONS

Before describing the relevance to current research on the health of

immigrants, the limitations of the current study in terms of the research design, the

measures used in the survey, and the limitations of the study sample are addressed.

Limitations of the Research Design

The strength of a prospective research design is the capacity to understand the

temporal ordering of the outcome in relation to the predictor and exposure variables of

interest. In these instances, a cause and effect relationship is established more

convincingly by addressing one of the basic requirements of causal inference. However, a

number of methodological considerations of this design must also be addressed. At the

start, there are inherent benefits and limitations in conducting a secondary data analysis.

While the analysis of existing data collected for other reasons provides a certain

advantage, both in time and money, to address additional secondary research questions,

one is limited to the questions contained in the survey which may not be ideal for one's

purpose. And in dealing with the existing questions to address the topic of interest, one

has to make various decisions such as combining measures, coding variables, and

computing new measures from multiple variables. Moreover, the sample of the primary

data may also not be appropriate for the intended analysis. While there will always be

some question as to the appropriateness of the primary data to address questions

secondary to the original purpose, a decision is ultimately made whether the specific

existing data are sufficient. In this case, the NPHS, in combination with the United

Nations Development Program Human Development database were deemed sufficient for
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this investigation of inunigrant health. Below, I address some specific limitations with

respect to the study design that require further elaboration.

With respect to limitations specific to the survey design, the NPHS is a

representative sample of Canadians, but not necessarily a representative sample of

inmiigrants to Canada. It is possible that the sample of immigrant persons who agreed to

participate in the NPHS represent a qualitatively different distribution of immigrant

persons than actually existed in Canada in 1994. It is also possible that a quantitative

difference exists between the true proportion of immigrant persons in the Canadian

population and the proportion of immigrant persons in the current study. There is some

evidence of an under-representation of foreign-bom persons in this project, since

immigrant persons represented 17.4% of the population in 1996 (Statistics Canada, 2003)

but only 13.3% of the current sample. It is not known how this underestimate may affect

the results of the study. It is also not known how this may influence the differential

distribution of immigrants across the categories of human development. Moreover, as the

average age of immigrants from highly developed countries is significantly older than the

Canadian-bom respondents in this survey, it is unclear whether this specific group is

representative of all immigrants from high developed countries.

Second, participants in the NPHS were asked their country of birth and the year

they immigrated to Canada. Since information was not collected on the country of

residence from birth until immigration to Canada, it is possible that individuals who lived

in more than two countries would have been exposed to more than one level of human

development; this was not accounted for in this study. This mobility would introduce a

measure of error, since this study inferred a pattern of continual residence in the country
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of birth to the time of immigration to Canada. These difficulties in defining the nature of

individual migration echo the comments of Lurie et al. (1998), who note that persons may

change their migration status numerous times in their life, and do so across a number of

nations. A more precise research design would query immigrant persons as to their

complete history of migration, to provide a clearer understanding of their exposure to

different levels of development. Naturally, this limitation applies to Canadian-bom

persons as well, since individuals who are bom in Canada may spend considerable

portions of their life in other countries with variable levels of human development.

Moreover, there is some question as to the homogeneity among Canadians in

different regions of the country. The analysis assumed that persons living in British

Columbia were similar to those living in the Prairies, Ontario, Quebec, the Maritimes and

Newfoundland. Urban and mral residence was included in the regression but the

inclusion of an indicator of province was too costly in terms of degrees of freedom.

While the NPHS did exclude persons living in the far north, those living on Indian

Reserves and those in the military, there still exists an implicit assumption of

homogeneity among groups of people across province.

Third, the NPHS does not collect information on the immigration category of

persons who report themselves as foreign-bom. The class of immigrant, whether

independent, family, refugee or other is known to be an important determinant of both

physical health (Gavagan & Brodyaga, 1998) and mental health (Pemice, 1994). It is also

likely that the immigration status of the individual may confound the relationship

between human development and health since the vast majority of independent class

immigrants arrive from high-developed nations and the majority of refugees arrive from
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medium- and low-developed nations (Statistics Canada, 2003). But even within countries,

immigrants arriving through different categories are likely to have different levels of

exposure to noxious environments and stressors of their country of origin. Future

research projects that collect this information would be able to better define the overall

immigrant experience.

In terms of the design of the NPHS, all persons are assigned a longitudinal weight

that reflects the distribution of the population according to the 1991 Census. Moreover,

the original sample selection of persons for the longitudinal panel sample was done for

the baseline interview in 1994. Therefore, all contrasts made with the Canadian

population must specify the appropriate comparison group, which in this project would

be all persons 20 years of age and older who were residing in Canada in 1994 and

remained in the country until the year 2000. As such, the results of this study would not

represent persons who have immigrated to or emigrated from Canada since 1994.

Finally, in terms of the timing of the study, it is possible that six years from the

beginning to end of the observation period does not allow sufficient time for examining

meaningful change in health outcomes and health-risk behaviours. Given the average age

of immigrant persons in the study (47.3 years) and the average amount of time since

immigration (23.8 years), it is possible that a significant number of respondents may have

already passed a 'critical window' of exposure post-migration. A more complete research

design would prospectively measure persons immediately upon arrival to Canada, and

repeatedly evaluate their health profile over a set period of time. In this fashion, the

amount of time since immigration would be a constant across all subgroups of immigrant

persons, and would be less likely to incorporate a cohort effect into the design.
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There are also limitations associated with the use of the United Nations

Human Development database. The classification of immigrant persons based on

the level of human development in their country of birth allows for an

investigation into the environmental stressors that impact the health of persons

post-migration. The Human Development Index, as described previously, is a

composite measure of three indicators of human experience: life expectancy,

literacy, and per capita income. These measures are captured at the ecological

level and this study inferred equal levels of exposure of the country of birth among

all immigrant persons from that country. Practically, this assumption may not be

entirely valid as it has been demonstrated that immigrant persons tend to be more

educated and have higher income than the average population from which they

emigrate. In turn, these factors have each been shown to be related to numerous

health outcomes (Raphael, 2004). It is possible that the same factors that

contribute to the self-selection of emigration also buffer the average migrant

against environmental stressors in their country of birth. The degree to which this

confounding would affect the exposure in the country of birth, followed by the

post-migration trajectory of health is difficult to surmise. However, it is likely that

by assuming a homogeneous exposure within each level of human development

when in fact the exposure is heterogeneous, the results of the study would likely

be biased towards the null condition.

Bias and Systematic Error

In large population health surveys, a number of biases may influence the

results of the study. Bias has been defined as the systematic error in a study that
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results in an incorrect estimate of the association between exposure and the risk of

disease (Rothman, 1986). These systematic differences may affect the external

validity of the study if they under- or over-estimate the relationship of interest.

Conversely, if bias affects one group of interest more or less than another group of

interest than the relationship under study may be heavily distorted and certainly

more difficult to interpret. For example, recall bias can occur when individuals

with a particular health outcome report their exposure status differently than

persons without the health outcome. In this situation, a person who has been

diagnosed with a condition such as brain cancer may have devoted substantially

more thought to their history of carcinogenic exposures and their overall health in

general than a person who has not been diagnoses with brain cancer. A case such

as this might discover a spurious association with the outcome when in fact no

such relationship actually exists. In terms of the current study, it is foreseeable that

a person who is concerned about their predisposition to obesity may weigh

themselves on a more regular basis and be more likely to identify health concerns

related to obesity than someone without such a concern.

Another sort of systematic error that is relevant to the current study is

interview bias whereby participants in a survey do not respond accurately due to

the intentional or unintentional persuasion of the interviewer (Wynder, 1994). In

the NPHS, the vast majority of interviews were conducted over the telephone

using a standardized computer-assisted format. This degree of anonymity would

likely encourage a respondent to answer truthfully, since he or she would not

receive any additional verbal or non-verbal indications from the interviewer.
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Lastly, while the cross-cultural validity of self-rated health (Chandola &

Jenkinson, 2000; Lundberg & Manderbacka, 1996) and the Health Utility Index-3

(Kopec, Williams, To & Austin, 2001) have been previously described, information on

the cross-cultural validity of the six-item measure of psychological distress has not been

published. Noh and colleagues (1992) have previously reported cultural differences in the

interpretation and reporting of mental health information; it is not known how these

differences might affect the self-reporting of psychological distress in this study.

Similarly, language barriers between the interviewer and the respondent may obscure any

real effect due to misinterpretations. This is more likely to occur in persons whose first

language is not French or English, a trait found more likely to be found among persons

not bom in Canada.

While these sources of potential systematic bias are potentially

problematic in any survey, great care was taken by Statistics Canada to validate

information through a variety of sources such as proxy reporting, linking with

official health records, instrument translation and back-translation, and checking

reliability of responses across waves (Statistics Canada, 2002). And while there

always remains some question regarding the truthfulness and validity of

responses, on a survey of over 10,000 persons, this is likely to be negligible given

the attention to detail by Statistics Canada.

In summary, while there are various factors that limit the results of this

analysis based on secondary data analysis, analysis of the NPHS specifically, the

use of the Human Development Index and systematic bias, this analysis benefits

from a large, nationally representative sample and valid measurement of
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constructs. The final section of this chapter is devoted to the recommendations to

social policy and future research directions, based on the results of this study.

Implications for Social Policy

Canada accepts over 200,000 immigrants each year from increasingly

disparate areas of the world. By 2015, it has been estimated that one of every four

persons in Canada will be foreign-bom. Whereas immigrants to Canada prior to

1980 were primarily from developed countries such as the United Kingdom and

United States, persons from developing countries now comprise over 75% of

recent migrant flows to Canada (Citizenship and Immigration Canada, 2002).

Accordingly, population health interventions must adequately reflect the changing

dynamic of migrant-sending countries to Canada. What is common throughout the

research literature however is a tendency for immigrant persons to be examined as

a single, homogenous entity and their health profile compared to the native-bom

population. This study demonstrates conclusively that significant intra-immigrant

variation exists in multiple health outcomes, based on the level of human

development in the country of birth. Immigrants from high-developed countries

such as the United Kingdom, Barbados, and Japan report their mental, physical

and overall health as similar to persons who are bom in Canada. To wit, the

majority of research on immigrant health would categorize these three nations into

European, Latin American/Caribbean, and Oceania/Pacific respectively. In

contrast, immigrants from medium- and low-developed countries such as Ukraine,

Honduras, and Indonesia report heath states that are considerably different from

native-bom Canadians. Typically, these three countries are also classified into the
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respective European, Latin American/Caribbean, and Oceania/Pacific geographic

areas as in the previous example. The level of human development traverses

continents and countries and exhorts a powerful and lasting impact on the health

of immigrant persons. Public health agencies that incorporate this knowledge into

practice would be well-suited to target segments of the immigrant population for

health interventions. Furthermore, epidemiologists and heath policy analysts

would be better able to forecast population health outcomes as the nature of

migrant-sending countries continues to evolve.

One area of particular interest in population health is the concept of the

'healthy immigrant effect', where foreign-bom persons upon arrival in the host

country report better overall health than the native-bom. This health advantage is

then lost with ever-increasing time spent in the host country (Ali, 2002; Dunn &

Dyck, 2001). Conflicting results about the 'healthy immigrant effect' have been

reported in the research literature, depending on the study sample, the measures of

health used, and the type of research design (Hymen, 2001; Newbold & Danforth,

2003; Perez, 2002). The results from this study demonstrate three important

findings in regard to this phenomenon: (1) the 'healthy immigrant effect' differs

across time depending on the outcome measure of interest; (2) the effect can

largely be explained by demographic factors and the adoption of health-risk

behaviours; and (3) the phenomenon is significantly attenuated by the level of

human development in the country of birth. It is clear that estimates of morbidity

among immigrant persons must carefully specify the outcome of interest and the

measures used to inform social policy; the health profile of foreign-bom persons is
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plainly not captured under broad demarcations of 'mental health' or 'physical

health'. Likewise, it is readily apparent that the income adequacy of immigrant

and non-immigrant persons is a decisive component of long-term health. Social

programs that support persons with lower income adequacy must be prepared to

work with persons from a broad spectrum of cultural and geographical regions.

Lastly, the 'healthy immigrant effect' is not evidenced among all subgroups of

immigrants, and is highly dependent on the level of human development in the

country of birth. Long-term health disadvantages are more apparent in immigrants

from medium- and low-developed nations than in immigrant persons from high-

developed countries. It may be more accurate to label this phenomenon the 'low

HDI effect' when examining the longitudinal health profile of immigrant persons.

Future Research Directions

This study has demonstrated the importance of health-risk behaviours,

demographic characteristics, human development and temporal factors in the

elucidation of health among immigrant persons in Canada. The results of this

study suggest several avenues for further research.

First, the level of human development in the country of birth is one

measure by which the profile of immigrant health may be more finely explored.

The method used in this study of linking immigrant persons to data from the

Untied Nations has not previously been accomplished and further refinements of

the methodology are certainly required. For example, significant variation in the

level of human development is also found within nations, often between provinces

or major urban centres. Recent efforts by the Untied Nations to encourage state-
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specific human development reports provide an opportunity for linking migrant

persons not just to the HDI of a nation, but to the level of human development in a

well-defined region of the country. This would more accurately capture the level

of individual exposure, as well as provide an opportunity to explore within-state

gradients of the HDI in a multilevel framework.

In addition to the HDI, there exist other measures of development that may

prove valuable in understanding the health of immigrant populations. One of

these, the Gender-Related Development Index (GDI) evaluates the equity of

human development indices between males and females in a given country. It is

conceivable that female immigrants from countries with a more equitable

distribution of development may fare better in the host country than females bom

in nations where women are disadvantaged in terms of attaining a suitable level of

human development. As such, by linking the GDI in the country of birth to each

immigrant in the NPHS, a more robust and gender-specific measure of immigrant

health may be ascertained. New opportunities for research may be found in using

the GDI, the World Bank Development Indicators, the Human Poverty Index or

the Conflict Data Project at the University of Uppsala, Sweden.

Second, for this study, immigrant persons from high-, medium-, and low-

developed countries were compared to persons who reported themselves as native-

bom Canadians. Given the diverse nature of migrant-receiving countries across

the globe, it would certainly be beneficial to also be able to compare immigrants

to a broader range of native-bom persons in a variety of countries. While

considerable variation in health was observed among foreign-bom respondents,
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the reliance on a single host country (i.e., Canada) precludes any opportunity to

test within-group variation in human development among native-bom persons. It

is of course plausible that variations in the social, cultural, political and

linguistical milieus of migrant-receiving nations will exert considerable influence

on the health of immigrant persons. As such, pooled studies that include similar

measures on immigrant populations in a spectrum of migrant-receiving countries

would facilitate comparisons with among comparative health of native-bom

respondents.

New research opportunities are now available to more precisely describe

the health impact of migration. Major longitudinal health surveys in Canada,

Australia, New Zealand and the United States are now tracking new immigrants to

those respective countries using nationally representative samples of immigrant

persons. In these similarly designed surveys, immigrant persons are interviewed

upon arrival, at six months, and at two years from their date of arrival in the

respective host country. These types of designs are able to assess the health of

immigrant persons prior to any significant exposure to their new environment. As

such, the temporal effect of immigration on health can be assessed prospectively

instead of retrospectively.

Third, the use of conditionally relevant variables in the multivariate

analysis is a statistical technique that allows for the simultaneous examination of

immigrant-specific variables in the comparisons of health between native-bom

and foreign-bom persons. Other studies have circumvented this methodological

impediment by conducting parallel analyses from immigrant versus native-bom
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persons (Newbold & Danforth, 2003). But this has the effect of reducing statistical

power because the analysis is based on smaller subsamples. Some of the

discrepancies between the results of this study and previous reports may be due to

the multivariate techniques used herein. Future studies should employ

conditionally relevant variables in the determination of the 'healthy immigrant

effect' to facilitate more sophisticated and accurate findings.

Lastly, the health of an individual is the product of an extensive number of

inputs including but not limited to demographic characteristics, health-risk

behaviours, genetic determination, availability of health care, social context, and

environmental stressors. While the inclusion of some of these inputs was beyond

the scope of this study, additional research may build upon the model presented in

this work to more completely elucidate the health profile of immigrant persons.

A Concluding Comment

In this dissertation, the longitudinal pattern of health among immigrant

persons to Canada was examined, and compared with the results of similar cross-

sectional studies. The impact of certain demographic characteristics and health-

risk behaviours in this process was also considered. It is apparent that immigrant

persons to Canada suffer poorer health outcomes than native-bom persons, a

finding that was not completely explained by the uptake of high-risk health

behaviours. When the role of human development was considered in the long-term

evaluation of health among immigrant persons to Canada, a startlingly consistent

trend was observed: immigrants who arrived from high-developed nations

exhibited remarkably similar health outcomes and health risk behaviours as
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Canadian-bom persons. In contrast, immigrants from medium- and low-developed

nations have poorer health outcomes, but also report lower-risk health behaviours.

Clearly, the level of human development in the country of birth contributes to

health in a manner that deserves further exploration.

The Nobel Laureate Amartya Sen (1999) described human development as

a freedom from basic human needs, such that individuals are free to "lead the kind

of lives they value" (pg 161). In his most influential papers. Sen advocates for

political freedom, social opportunity, progress in health, and an expansion of

individual capabilities. In this vein, it is understandable that human development

must occur within and between nations in order for enrichments in the human

condition to effectively reach the masses. This is also the reason why human

development must occur in a sphere of human security, free from conflict and

political oppression. These forces destabilize the equitable distributions of human

development.

But the expansion of personal capabilities may also be determined by the

individual and not just the state. Increasingly, humans choose migration as a

means to expand the opportunities available to them or to their family. The

decision to migrate may be one of the most powerful expressions of human

freedom an individual makes in his or her lifetime. Indeed, the degree to which a

person may alter their immediate social context, health prospects, or political

climate through processes of migration would likely not be realized after a

generation of residence in the underdeveloped nation. Even the seemingly forced

decision of becoming a refugee begins with a choice: to stay and face a risk, or to
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comply and migrate.

Immigration, of course, should not be heralded as a panacea for persons in

underdeveloped nations. International cooperation has dramatically improved the

choices and freedoms available a majority of the world populace. One might argue

that success in the arena of human development will be fully realized when

migration is no longer necessary to obtain freedom from human needs. The grand

challenge for health professionals is to continue expanding the personal

capabilities of migrant persons until such time arrives.
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