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ABSTRACT 

As of the 2006 census, nearly one fift h of Canada' s to tal population was fo reign 

born. With such a sizeable and fas t-growing immigrant population, research 111 

immigrant health in Canada is increasingly important. While there is a wealth of 

literature on immigrant health in general, very little is known about the smoking 

behaviours of Canada' s immigrants. Research has shown that immigrants are 

significantly less likely to smoke than non-immigrants, yet differences between 

immigrants have yet to be fu lly explored. 

This thesis attempts to explore the smoking behaviours of immigrants in Canada 

disaggregated by country of birth to reveal heterogene ity previously unseen in studies 

employing aggregate data. Through disaggregating by country of birth immigrants with 

elevated risks of smoking can be targeted in order to info rm tailored cessation initiatives. 

Additionally, this thes is examines the impact of neighbourhood level effects on smoking 

cessation amo ngst immigrants to determine if where one lives has an impact on their 

likelihood of quitting smoking. 

Through the use of multivariate analysis including log ist ic regressIOn and 

multileve l mode ling this study found that while immigrants in general were less like ly to 

smoke than non-immigrants and more like ly to quit, considerable variatio n existed 

between immigrant groups. Asian immigrants were the least likely to smoke but 

exhib ited the greatest variatio n between countries of origin. V ietnamese men were fo und 

to be the most likely immigrant gro up to smo ke and among the least like ly to quit. While 

neighbourhood disadvantage was negative ly associated with quitting smoking, it is not as 
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important as individual socioeconomic characteristics in explaining variations in smoking 

cessation. 

This research illustrates the need for disaggregation in immigrant health research 

to account for the great diversity of Canada' s immigrant populat ion. 
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PREFACE 

This thesis is organized as a compendium of related manuscripts and consists of 

the following chapters: 

Chapter Two: Disaggregating Canadian Immigrant Smoking Statistics by Country 
of Birth 

Chapter Three: Individual and Neighbourhood Level Effects of Smoking Cessation 
Amongst Immigrants 

These chapters were prepared for submission to academic journals co-authored by 

Dr. K. Bruce Newbold, my academic supervisor. While co-authored, the contents of the 

chapter were the sole responsibility of the thesis author. This includes establishing 

research objectives, reviewing literature, conducting data analyses and writing 

manuscripts. The supervisor's contributions 'include suggestion of research area, 

framework and model construction, advice on the interpretation of empirical findings, 

critical evaluation of the manuscript prior to journal su bmission and editorial advice. 

It is wOlth noting that Chapter 2 was prepared for submission to the Canadian 

Journal of Public Health and, as such, conforms to the journal's requirements for 

quantitative research manuscripts on maximum word length (2000 words) and maximum 

number of references (30 references). 
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CHAPTER ONE: Introduction 

1.1 Research Context 

Il11ITUgrants make up a large proportion of Canada ' s total population. As of the 

2006 nationa l census, nearly one fi ft h (1 9.8%) of all Canadians were fo reign born. Since 

the 2001 census, the immigrant population in Canada grew by 13.6%, fo ur times fas ter 

than the Canadian-born population (Chui, Maheux et a1. 2007) . Each year more than 

200,000 new immigrants arrive in Canada, proportio nall y more than any other country 

(Perez 2002). While early waves of immigrants to Canada were predomin ~tntly of 

E uropean origin, current immigrants are most likely to come from As ia and the M iddle 

East which acco unt for nearly 60% of all immigrants since 2001 (Chui, Maheux et a1. 

2007). In all , Canada plays host to roughly 6.2 million immigrants from more than 200 

countries speaking more than 150 languages (Chui, M aheux et a1. 2007) making Canada 

a truly diverse, multicultural soc iety. 

Due to the size of the immigrant popu latio n and its increasing share of the total 

popu lation , it has beco me critica l to account fo r immigrant status in research on the 

health of Canadians. Failure to do so is equi va lent to ig noring the needs of a fifth of the 

population. Given the diversity of the immigrant population, it is also crucial to avo id 

treating immigrants as a ho mogenous group within the research as was co mmo nplace in 

earlier immigrant hea lth studies . Examining the diffe rences not o nly between immigrants 

and non-immigrants but between imm.igrants and other immigrants allows fo r a better 

understanding of the health of immigrants. The research presented in this thes is is an 
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attempt to address the need for disaggregated immigrant health research through an 

exploration of the smoking behaviours of immigrants based on their country of birth . 

1.1.1 Immigrant Health 

With immigrants comprising an increasingly large proportion of the Canadian 

population, immigrant health has been widely chronicled and debated among Canadian 

researchers . A broad assessment of immigrant health would suggest that the health 

status, behaviours and perceptions of immigrants differ from the native born. Upon 

arrival in Canada, immigrants have been found to be somewhat healthier than non­

immigrants (measured by both self repOlted health and more robust indicators of health 

such as the health utilities index), report lower incidence of chronic illness than non­

immigrants and exhibit more positive health behaviours, such as lowered rates of 

smoking and drinking and healthier body mass index (BMI) profiles than non-immigrants 

(Dunn and Dyck 2000; Perez 2002; Newbold and Danforth 2003 ; Ali , McDermott et al. 

2004). Recent immigrants have even been found to eat more fruits and vegetab les than 

the native-born population (Perez 2002). The favourable hea lth conditions of recent 

immigrants are most likely due to self-se lection inherent in the immigration process that 

tends to favour yo unger and healthier individuals, as we ll as the selection process 

inherent in Canadian immigration po licy that limits the entry of people with seriou s 

medical conditions (Dunn and Dyck 2000 ; Newbold and Danforth 2003; Ali , McDermott 

et al. 2004 ; McDonald and Kennedy 2004 ; Beiser 2005) . However, the elevated health 

status of immigrants is short li ved as studies have sho wn that, after an adju stment period 
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of anywhere fro m 5 to 15 years, immigrant health co nverges downwards towards native-

born levels. This is well known within the literature as the Hea lthy Immigrant Effect 

(HIE) (Dunn and Dyck 2000 ; Hyman and Guruge 2002; Ali , McDermott et al. 2004; 

McDonald and Kennedy 2004; Beiser 2005; Newbold 2005) . 

A number of reasons have been given as to why immigrant health declines with 

increased time spent in the host country. Some research suggests that immjgrants are 

likely to under-use Canadian health services including hospitals, clinics, and preventative 

screening programs (Leduc and Proulx 2004; Newbold 2005). Such under-use can result 

in dirrunished overall health and can be cau sed by a variety of barriers to use including 

language, cultural beliefs and knowledge of the system (Ali , McDermott et al. 2004; 

Leduc and Proulx 2004 ; Beiser 2005). Compounding reduced access to health services, 

other studies have found that immigrants experience increased stress due to resettlement , 

employment and job credential issues, and the absence of established social networks 

(Ellio tt and Gillie 1998; Ali 2002; Beiser 2005). Immigrants are also more likely to 

experience poverty and the stresses that accompany it (Beiser 2005) . Declines in health 

may also represent the uptake of unhealthy lifestyles, inc luding the adoption of smoking, 

poor diet, or negative drinking behavior (Frisbie, Cho et al. 2001 ). However, the time 

frame fo r such declines is likely to be lo nger than that observed in the literature, and it is 

debatable whether or not immigrants suddenly adopt an unhealthy lifestyle. 

Clearly immigrants face hea lth challenges that di ffe r fro m those of the native­

born population. Numerous works by Canadian researchers including Newbo ld , Besier, 

McDonald and Kennedy, and Ali have sought to explain the differing health status of 
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immigrants In Canada, but the literature fa lls short in explaining the diffe ring health 

bchav iours amo ng and between immigrants. With regards to smoking, outside of cursory 

examinations that reveal immigrants in general are less like ly to smoke that non­

immigrants (Millar 1992 ; Perez 2002), very little is known about why these differences 

persist and whether they hold true for different groups of immigrants. 

1.1.2 Smoking prevalence and Cessation 

Cigarette smoking in Canada causes six times more deaths than murder, alcohol, 

car accidents, and suic ides co mbined (Makomaski IIIing and Kaiserman 2004). No 

matter ho w many different smoking statistics we are quoted they still never seem to lose 

the ir power. Perhaps this is because we simply cannot fathom that one of the leading 

causes of death worldwide is entirely preventable. 

The links between smoking and lung cancer, along with other cancers, heart 

disease, stroke, and respiratory disease have been well established since the Surgeon 

General of the United States released his landmark report on the effects of cigarette 

smoking in 1964 (US Department of Health Education and Welfare 1964). Since about 

1990, the benefit s of smoking cessation have become more wide ly known after the 

release of the Surgeon Genera l' s report on the hea lth benefits of quitting smoking (US 

Department of Health and Human Services 1990). Quitting smoking substantially 

reduces the ri sk of deve loping heart and lung di sease, with both immediate and lo ng term 

effects. Within the first year of quitt ing, the risk of develop ing heart disease drops by 

nearly one- half (S hie lds 2005) . In the lo nger term, fo rmer smokers can expect the risk of 
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developing lung cancer to reduce to levels similar to non-smokers within roughly 15 

years (S hields 2005) . The health benefits of quitting even extend beyo nd smokers to 

include family members, friends and co-workers who are no longer exposed to second 

hand smoke. 

Desp ite the we ll chronicled dangers of smoking and the clear benefits of quitting, 

rou ghly 22% of Canadians continue to smoke as of 2005 (S tatistics Canada 2005). 

Several factors have been identified that contribute both to increased smoking prevalence 

and decreased smoking cessation. Socioeconomic factors including low levels of 

education and low inco me have been shown to be associated with increased smoking 

prevalence (Stephens and Siroonian 1998; Shields 2005), as have psychosocial factors 

including stress and depression (S tephens and Siroonian 1998). Increas ingly present in 

the literature has been the inclusion of neighbourhood level factors influencing smoking, 

such as neighbourhood disadvantage (Duncan, Jones et a1. 1999). 

It has been shown that immigrants are less likely to smoke than native-born 

Canadians, with prevalence estimated at aro und 16% (Millar 1992) . Estimates of 

smoking diffe rences between different immigrant gro ups have not been widely reported. 

While various studies have discovered variations in smoking behaviours among 

ethnic ities, ethnicity is not a reliable proxy for immigrant status or country of birth, as 

individuals can have multiple ethnic ities and tend to associate themselves with the 

ethnicity of their ancestors. For example, a third generat ion Canadian of Italian descent 

may identify himself as Italian if asked his cthnicity. So while research has given LI S 

insight into smoking differences amongst ethnicities [see, for instance (Nevid 1996), (Fu, 
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Burgess et al. 2007) and (Millar 1992)] very little is known about smoking differences 

between immigrants. 

1.2 Research objectives 

The overall objective of this research is to determine whether immigrants in 

Canada exhibit different patterns in smoking preva lence and cessation than non­

immigrants and to what extent one ' s immigrant status effects the like lihood of both 

smoking and quitting smoking. This objective will be met by address ing the fo llowing 

secondary research objectives: 

1. To determine if data on smoking prevalence and cessation disaggregated by 

country of birth reveals important heterogeneity unseen in aggregate data. 

2. To examine whether immigrants from certain sending countries are more likely to 

be smokers than the Canadian-born population, and similarly, whether immigrants 

from certain sending countries are less likely to have quit smoking than the 

Canadian-born . 

3. To understand to what extent length of time s1l1ce immigration affects the 

smoking behaviours of immigrants from a given region or country. 

4. To examine the relationship between neighbourhood and smoking cessation and 

to determine if neighbourhood disadvantage plays a ro le in an immigrant 's 

likelihood of quitting smok ing. 
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1.3 Contributions 

The mo st valuable pOlential contribution of this research is to inform smoking 

cessation initiatives tailored towards specific immigrant groups. It has been shown that 

tailored health interventions can be more effective than general health information 

initiatives as they provide timely, culturally sensitive information specifically designed 

for individuals or small groups (Ahmad, Cameron et a1. 2005). In order to design such 

initiatives, however, a full understanding of the factors affecting at risk gro ups is 

required. It is hoped that the findings of this thesis can contribute to such an 

understanding of at risk gro ups and form the basis of tailored smoking cessation 

initiatives. 

This research also seeks to contribute to the relatively shallow pool of literature 

on smoking among immigrants both globally and in Canada in particular. Whi le several 

studies of general immigrant health have included smoking as a component of their 

analysis, very few in-depth studies have focused on smoking exclusively. In fact, this 

study will be the first in Canada to examine smoking statistics disaggregated by country 

of birth, though such studies have been previously conducted in the US and the 

Netherlands [see (Baluja, Park et a1. 2003) and (Nierkens, de Vries et a1. 2006)]. 

Additionally, the second part of the thesis will be one of first studies employing 

multilevel models to determine the neighbourhood effects of smoking cessation among 

immigrants. 

While this study focuses exclusively on smoking prevalence and cessation, the 

analytical and theoretical techniques can be applied to virtually any aspect of immigrant 
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health. Employing small , disaggregated immigrant groups in analyses rather than 

traditional aggregations of immigranLs into broad categories (where sample size permits) 

can be beneficial in the study of both health status and health behaviours. Disaggregate 

data provides the opportunity to reveal variations in health data that may go otherwise 

unnoticed . It could also assist in identifying specific populations at an e levated risk for 

developing an illness or engaging in risky health behaviours. While multilevel models 

such as those employed in the third chapter of this thesis are becoming increasingly 

common, the methodologies employed and the lessons learned from this thesis may help 

to inform future multilevel studies on immigrant health behaviours. In this way, this 

thesis has the potential to contribute to the study of immigrant health in general, not 

specifically immigrant smoking behaviours. 

1.4 Chapter Outline 

This thesis consists of four chapters including this brief introductory chapter. 

Chapters 2 and 3 comprise the body of the thesis and are organized as separate research 

papers with unique research objectives centering around the smoking behaviours of 

immigrants in Canada. 

Chapter 2 examines smoking preva lence within the immigrant community and 

compared to non-immigrants. The intent of this chapter is to explore the benefits of 

disaggregating immigrant groups by country of birth to determine whether where one 

comes from plays a role in the likelihood of smoking cigarettes. By di saggregating by 

country of birth, this study seeks to reveal heterogene ity within immigrant smoking data 
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previously unseen in studies that aggregate immigrants in large homogenous groups such 

as "Foreign Born", "European", "Asian", etc. Once heterogene ity is revealed, 

disaggregate data also makes it possible to determine whether immigrants from certain 

countries are at a greater risk of smok ing than other immigrants . Highlighting at risk 

groups has the potentia l to effective ly inform cessation interventions targeted at and 

tailored to individual immigrant groups. Finally, disaggregate data allows comparisons 

to be made between recent and lo ng term immigrants to determine whether the number of 

years since moving to Canada has an effect on smoking cessation. 

Chapter three explores the second, more positive aspect of smoking behaviour: 

smoking cessation. Using an approach similar to that in chapter 2, this study 

disaggregates immigrants by country of birth to reveal heterogeneity within the data and 

identify immigrant groups who may be less likely to quit than both other immigrants and 

the general population as a whole. However, this chapter also explores neighbourhood 

effects on smoking cessation among immigrants using multilevel modeling techniques. 

This analysis explores whether neighbourhood disad vantage, neighbourhood proportion 

of immigrants and census metropolitan area (CMA) explains differences in smoking 

cessation that can' t be explained by individual leve l factors. 

The thesis concludes with Chapter 4 which summarizes the majo r finding of the 

two studies, acknowledges study limitations and illu strates research contributions and 

poss ibilities fo r future research. 
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CHAPTER TWO: 

Disaggregating Canadian Immigrant Smoking Statistics by Country of Birth 

2.1 Abstract 

Objectives: Studies of immigrant health behaviours, such as smoking, are often forced 

to aggregate immigrants into large groups based on geographic region, time since 

immigration, etc. often due to limitations in sample size. This aggregation has the 

potential to mask important heterogeneity within the immigrant population. This study 

explores smoking prevalence in Canadian immigrants disaggregated by country of birth 

to reveal sllch heterogeneity, identify at risk immigrant communities and examine the 

effect of time since immigration on smoking habits. Methods: Odds ratios were 

calculated using binary logistic regression to determine the effects of country of birth on 

the likelihood of smoking after contro lling for age, educational attainment and household 

income. Data were drawn from three cycles of the Canadian Community Health Survey 

(CCHS). Results: While immigrants are less likely to smoke than the native-born, 

sign ificant variation exists between countries. Variation can also be great within origin 

regions. Asian immigrants were shown to be least likely to smoke but also exhibited the 

greatest variations between countries and sexes. Odds ratios amo ng Asian immigrants 

ranged from 0.06 for Indian females (95 % CI: 0.04 - 0.08) to 1.55 for Vietnamese males 

(95 % CI: 1.34 - 1.79). Discussion: Disaggregating immigrant health statistics by 

country of birth can reveal previously undetected heterogeneity between immigrant 
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groups. These data can help target specific immigrants groups at an e levated risk of 

smok ing and lead to culturall y sensitive, tailored interventions. 

MeSH Terms: Immigrants,· Smoking; Canada; Cross Sectional Analysis,· 
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2.2 Introduction 

Despite declines In smok ing prevalence in recent years, cigarette smoking 

remains the leading preventable cause of illness and death in Canada (Makomaski Illing 

and Kaiserman 2004). Its links to various cancers as well as heart and pulmonary 

diseases are well documented in Canada, and extensive research exists on the smoking 

behaviours of Canadians. Little, however, has been written on the smoking behaviours of 

Canada ' s immigrants, a gro up that comprises nearly one fifth (19.8 %) of the national 

population as of the 2006 Census, or over 250,000 new arrivals each year. 

According to the Hea lthy Immigrant Effect (HIE) , immigrants arrive in Canada 

healthier than the nat ive-born population, although this advantage is relatively short lived 

as immigrant health is likely to decline towards native-born levels as quick ly as ten years 

after arrival (Chen, Wilkins et al. 1996; Ali 2002; Perez 2002; Newbold and Danforth 

2003; McDonald and Kennedy 2004 ; Beiser 2005; Newbold 2005). This disparity in 

health is most likely due to self-se lection inherent in the immigration process that tends to 

favour yo unger and healthier migrants, as well as the selection process inherent in 

Canadian immigratio n policy that limits the entry of people with serious medical 

conditions (Dunn and Dyck 2000; Newbold and Danforth 2003; Ali, McDermott et al. 

2004; McDonald and Kennedy 2004; Beiser 2005). The HIE holds true not only for 

health status but also for health behaviours including drinking and smoking. Indeed, 

immigrants have been sho wn to be less likely to smoke than native-born Canadians, often 

signi ficantly so (Millar 1992; Perez 2002). This can be so mewhat surprising considering 

many immigrants to Canada come from countries with fa irly high smoking rates. China, 
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fo r instance, has a smoking rate over 35% (over 60% fo r Chinese males) (MacKay and 

Eriksen 2002) and is the number one source of new immigrants to Canada, accounting fo r 

20% of Canada ' s total immigration intake (Wang and Lo 2004) . 

W hen studying immigrant health and health behaviours, immigrant s are often 

aggregated into large groups such as "foreign-born", "European", "Asian", etc. This 

aggregation is often necessary due to limitations in sample size, or a lack of data about 

country of birth or ethnicity within a dataset (Chen, Wilkins et al. 1996; Georgiades, 

Boyle et al. 2006). Such aggregation, ho wever, has the potential to mask heterogene ity 

between different immigrant groups, thereby limiting our knowledge of exactly who 

might be vulnerable to various health conditions and who might be at risk of engaging in 

detrimental health behaviours. When information about country of birth or ethnicity is 

available (and sample sizes are suffi cient) this knowledge can enable the development of 

tailored health interventions that provide information conforming to the cultural and 

social beliefs of a targeted population, a strategy that has pro ven to be more effective than 

general health information (de Nooijer, Lechner et al. 2002) . 

In Canada, few studies have examined smokin g prevalence disaggregated by 

co untry of birth. M illar (1992) contrasted the smoking habits of fore ign-born vs . nati ve­

bo rn Canadians and included analys is of the smoking habits of selected ethnic gro ups 

within the population. In his dataset , ho wever, ethnicity allowed fo r mult iple responses 

and could not account fo r ind ividua l co untries of birth. Perez (2002) acco unted fo r 

country of origin as a control variable in his analysis of se lected hea lth outcomes relating 

to smoking, but did not address the po tential re lationship between count ry of birth and 
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smoking itself. In the US, however, Baluja et al di scovered that while the overall 

smoking prevalence rate among Asian/Pacific Islander immigrants was 11.8% (well 

below the US average), when di saggregated by country of birth these rates ranged from 

4.6% among Indian immigrants to 21.4% among Japa nese immigrants. Furthermore, 

male smoking rates among this group of immigrants ranged from 8.1 % (India) to 33.0% 

(South Korea) (Baluja, Park et al. 2003). Similarly, Perez-Stable ef (II (2001) 

disaggregated US Latinos by country of origin, finding significant variations between 

groups. These findings show the detail that can be lo st when populations are clu stered 

into large groups and illu strate the need to disaggregate health statist ics among 

immigrants by country of birth wherever the data will allow. 

In 2000/2001 , the Canadian Community Health Survey (CCHS), a comprehensive 

survey of health status and health behaviours , was developed and captured over 130,000 

respondents. Three cycles of the CCHS have since been completed providing health 

information on over 400,000 Canadians, a sample size which permit s more 

disaggregation and subgroup examinations than previou sly available to Canadian 

researchers (Ali, McDermott et al. 2004). Making use of this dataset, thi s study examines 

immigrant smoking prevalence in Canada disaggregated by country of birth to determine 

if disaggregate data on smoking habits reveals important heterogeneit y unseen in 

aggregate data. In addition to revea ling heterogeneity, the study asks whether immigrants 

from certain sending countries are more likely to be smokers than the Canadian-born 

population, and to what extent does length of time sinee immigration affect the smoking 

behaviours of immigrants from a given region or country. Through these questions we 
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can he lp target at-risk imrrugrant populations and inform tailored smoking cessation 

initiat ives. 

2.3 Methods 

This study used data from three cycles of the Canadian Community Health Survey 

(CCHS). These cross-sectional surveys were conducted in 2000/01 (Cycle 1.1), 2003 

(Cycle 2. 1) and 2005 (Cycle 3. 1) by Stat istics Canada and gathered information regarding 

hea lth status, hea lthcare utilization, and health deterrrunants for Canadians. The surveys 

target Canadian residents aged 12 and over, representing all provinces and territories but 

excluding persons living on Native reserves, the inst itutionalized, and members of the 

Canadian Armed Forces. 

Each cycle of the CCHS consists of over 130,000 respondents who represent 98% 

of Canadians over the age of 12. In order to ensure adequate sample sizes when 

examining country of origin , the three cycles were combined to produce a sample of over 

400,000 respondents. Combining cycles is facilitated by the common sampling methods 

and consistenc y of questions pervasive through each cycle of the CCHS. Combining 

cycles results in more prec ise estimates of respondent characteristics and allows for the 

disaggregatio n of data to leve ls not possible with a smaller sample s ize. This stud y 

employed a pooled approach in combining the three cycles, which consists of combining 

surveys at a rrucro-data leve l and rescaling weights to produce unbiased estimates for the 

sample population (Thomas 2006). This technique has been Ll sed by McDonald and 

Kennedy (2005 and 2007) in combining cycles 1.1 and 2. 1 of the CCHS to improve 
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sample size in their study of immigration and ethnicity on Cancer screening amongst 

Canadian women. S imilarly, Tremblay et al (2006) combined cycles 1.1 and 2. 1 in their 

study of physical activity and immigrant status. 

Current smokers were defined as ind iv iduals who responded that they smoke 

dail y or occas ionall y while non-smokers replied that they did not smoke at all. Current 

smo king status was the variable of interest in thi s stud y, so fo rmer smoking status was 

not exp lored. Immigrants were identified as respondents who identified their co untry of 

birth as other than Canada. D uratio n of time since immigration was also considered, with 

recent immigrants be ing defined as respondents who have been in Canada 15 years or 

less and long-term immigrants as being in Canada more than 15 years, consistent with 

literature on the Healthy Immigrant Effect which suggests immigrant health converges 

with the host population within rou ghly ten to fifteen years after immigration (Dunn and 

D yck 2000; Ali, McDermott et a1. 2004; McDonald and Kennedy 2004; Beiser 2005; 

Newbo ld 2005) . 

Respondents who were not born in Canada were grouped into six regio ns fo r the 

sake of co mparison: North America and the Caribbean, Central and South America, 

Europe, Africa, Asia, and Other, which consisted of immigrants from Oceania and the 

So uth Pacific as well as immigrants fro m countries not ass igned a code in the CCHS. 

Within each regio nal group (except 'other ') the five most significant sending countries 

were identified. 

M ultivariate analysis inc luded logistic regress io n to examine the relationships of 

country and reg ion of birth and recency of immigration to smoking status, adjusted fo r 
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age, education and inco me. Separate analyses were performed on male and female 

subsets of the population fo r co mparison. All analyses were performed using SPSS 

v14.0, except for the imputation of miss ing income data using R. A significant propOltion 

(ro ugh ly 25 %) of income data in the sample was given as missing. Without acco unting 

for this all cases with missing income va lues would be dropped from the regressio n 

analys is, resulting in an unacceptable loss of sample size. This was avoided by running a 

deterministic impu tat ion, which essentially regresses inco me against the other variables 

in the dataset to predict values for missing income (Gelman and Hi ll 2007). 

2.4 Results 

The overall smoking prevalence amo ng both nat ive-born Canadians and 

immigrants was 23 .6% (25.6% for males and 21.5% for fema les). This prevalence is 

slightly higher among the Canadian-born population, at 25.6% (27.0% for males and 

24.3 % for females) . Foreign-born respondents, who acco unt fo r 2l. 1 % of the sample, 

reported a prevalence of 16.1 % with a much larger variation between males (20.7 %) and 

females (11.6%) . 

Whi le immigrants report a lower prevalence of smoking, there is significant 

variation amo ngst the individ ua l countries of origin . Table 2. 1 shows the results from 

logistic regress ion analysis on smoki ng prevalence amo ng immigrants fro m six regions 

and twenty-five countries, after controlling for age, income and educat io nal ach ievement. 

Amo ng the countries included in the regressio n with statisticall y significant results, 

German immigrants were the most likely to smoke re lat ive to the Canad ian born, w ith an 
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odds ratio (OR) of 0.80 (95 % CI: 0.73 - 0.88) while Indian immjgrants were the least 

likely (OR: 0.17 , 95 % CI: 0.15 - 0.19). Smoking among immigrant males was 

considerably higher than females, with ORs varying between 0.16 for Kenyan-born males 

(95 % CI: 0.07 - 0.37) to 1.55 for Vietnamese-born males (95% CI: 1.34 - 1.79) and 

between 0.06 for Chinese-born females (95 % CI: 0.04 - 0.08) to 1.71 for Chilean-born 

females (95 % CI: 1.22 - 2.41). 

Relative to the Canadian-born, immigrants from Europe were the most likely to 

be current smokers, with an odds ratio (OR) of 0.80 (95 % CI: 0.78 - 0.82), while Asian 

immigrants were the least likely, presenting an OR of 0.40 (95 % CI: 0.38 - 0.41). 

Within these regions, however, significant variations can be seen between countries. 

Specifically looking at Asia, for example, odds ratios for immigrants from the five most 

significant sending countries varied from 0.17 in India to 0.73 (95 % CI: 0.64 - 0.82) in 

Vietnam. When stratified by sex, these between-country variations are further 

exaggerated with ORs as low as 0.26 (95 % CI: 0. 22 - 0. 29) for Indian males and as high 

as 1.55 for Vietnamese males, and between 0.06 for Chinese and Indian-born (95 % CI: 

0.05 - 0.08) females and 0.22 for females born in the Philippines and Hong Kong (95 % 

CIs: 0.19 - 0.26 and 0.19 - 0.27 respectively). 

Table 2.2 shows odds ratios for the same six reg ions and twenty-five countries by 

years since immigration. In general, recent immigrants (less than 15 years) were less 

likely to smoke than long-term immigrants. This trend holds true for immigrants from all 

regions except Europe, where ORs decreased from 0.92 (95 % CI: 0.87-0.97) to 0.76 

(95% CI: 0.74 - 0.79) with increased length of stay. Looking at individual countries, 
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distinct variations can be seen between recent and long-term immigrants. Recent 

immigrants from Gu yana were considerably more likely to smoke than long-term 

Guyanese immigrants while recent Chinese immigrants showed a slightly higher 

tendency to smoke. Immigrants from India and Hong Kong showed virtually no 

difference in smoking likelihood from one cohort to another. Significant increases in 

odds ratios were seen, however, in long-term immigrants from Morocco, Germany, 

Jamaica and Trinidad. 

2.5 Discussion and Conclusions 

This study confirms previous findings that immigrants in Canada are less likely to 

smoke than the Canadian-born population. Moreover, our results show that 

disaggregating immigrant health statist ics by country of origin reveals heterogeneity that 

is lost with aggregation. We found that, in general, Asian immigrants were the least 

likely to smoke, although this gro up contains the largest amount of variation between 

countries. While Chinese and Indian immigrants were very unlikely to smoke, 

Vietnamese smoking prevalence more closely resembled the native population. Further 

stratification by sex revealed that Vietnamese males were, in fact, much more likely to 

smoke than Canadian-born males and that the low smoking prevalence among Asian 

immigrant s is largely explained by the extremely low smoking rates of Asian females, 

particularly those originating from China and India . 

Recent immigrants have been sho wn to be healthier than the nat ive-born 

population but are likely to converge towards native levels with increased time since 

immigration (McDonald and Kennedy 2004). With recent immigrat ion to Canada 
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dominated by Asian immigrants and longer-term immigrants largely originating from 

E urope, comparing smoking like lihoods of recent and long-term immigrants is not an 

effecti ve measure of thi s convergence. Reg ional compariso ns are more useful but can 

still be misleading. In this study, smoking likelihood among European immigrants 

actuall y decreased with increased time since immigration, yet recent cohorts are 

comprised mostly of Eastern Europeans whereas older cohorts are largely Western 

Europeans. Disaggregating by country of origin allows for a comparison of apples to 

apples, revea ling a much more accurate picture of the effects of time since immigration 

on smoking behaviour. The results again reveal further heterogeneity between individual 

countries, suggesting convergence may occur at different times at different rates 

depending on one's country of origin. 

Disaggregation of smoking statistics by country of birth highlights immigrant 

groups at risk of being a daily smoker and can help target cessation initiatives more 

effecti vely. For example, while previously invis ible among the light smoking Asian 

immigrant gro up, this research showed that Vietnamese men are more susceptible to 

cigarette smoking than both immigrants and the native-born. Communities with large 

Vietnamese populations wou ld benefit by targeting smoking interve ntions towards this 

group. The main objecti ve of this stud y was to highlight the heterogene ity revealed 

through disaggregation, but expanding the anal ysis to include immigrants from other 

co untries wo uld he lp target further at-ri sk immigrant gro ups such as those from 

Bosnia/Herzegovina who reported the highest prevalence in the CCHS. 
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This stud y purposefully avo ided the inclusio n of ethnic status as an explanatory 

variable, choosing instead country of origin. This was done to avoid co mplications 

assoc iated with the ability to choose multiple ethnicities in the CCHS as well as to allow 

fo r a very clear dist inct ion between the Canadian and foreign-born. Furthermore, cross­

classify ing country of birth with ethnicity, as discovered by Millar (1992), wo uld lead to 

cell counts too small to allow for significant analysis. 

The results of this study are based on self-reported data on smoking. There is 

evidence from the US that rni sclassification of smokers as non-smokers, though small , 

may occur in higher rates among immigrant and ethnic groups than amo ng native-born 

whites (Wells, English et al. 1998). This study may also have benefited from the 

inclusion of additional socioeconomic variables such as emplo yment , as well as from 

indicators of acculturation other than years since immigration such as the ability to speak 

either E nglish or French. 

Despite these limitat ions, this study benefited from a large sample size of over 

400,000 Canadians which made disaggregation possible . This is the first Canadian study 

that has examined immigrant smoking prevalence by country of birth and reveals that 

such disaggregation can revea l previou sly undetected heterogeneity between immigrant 

gro ups. This data can help target specific immigrants groups at an elevated risk of 

smoking and lead to culturally sensitive, tailored interventions. 
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Table 2.1 - Smoking Odds Ratios By Region and Country of Origin 

All Responden ts Males Females 

Adjus ted Odds 95 % C.1. Adjusted Odds 95 % c.1. Adjusted Odds 95 % c.1. 
Ratio 

t 
Rat io 

t Ratio' 

Canad ian-born 1.00 1.00 1.00 

Immi grant s 0.58* 0.56 - 0.59 0.73* 0.7 1 - 0.75 0.42* 0.4 1 - 0.43 

N. Ameri ca! Carib. 0.54* 0.5 1 - 0.57 0.65* 0.60 - 0.71 0.45* 0.4 1 - 0.49 

US 0.72* 0.66 - 0.78 0.70* 0.62 - 0.79 0.74* 0.66 - 0.83 

Jallla ica 0.30* 0. 26 - 0.36 0.47* 0.38 - 0.58 0. / 8* 0. / 3 - 0. 23 

Mexico 0.82 0.67 - 1.00 / .08 0.83- / .4 / 0.59* 0.43 - 0.8/ 

Trinidad 0.42* 0.34 - 0.52 0.69* 0.53 - 0.89 0.20* 0./3 - 0.30 

HaiTi 0.36* 0.28 - 0.44 0.56* 0.42-0.73 0.17* 0. // - 0.27 

s. Ameri ca 0.60* 0.55 - 0.65 0.96 0.87 - 1.07 0.32* 0.28 - 0.:l7 

GuyaJlll 0.48* 0.4 / - 0.57 0.8/* 0.67 - 0.99 0./9* 0./3 - 0.26 

EI Sall'ado r 0.59* 0.48 - 0.72 /. 31" / .06 - 1.76 0. / 9* 0. / 2-0.28 

Ch ile /.09 0.86 - / .40 0.7 / 0.49 - / .02 /.7r /. 22 - 2.4 / 

Cololllbia 0.44* 0.3 / - 0.64 0.78 0.49 - / .25 0.23* 0. / 3 - 0.43 

Brazil 0.37* 0.24 - 0.57 0.3/" 0./6 - 0.60 0.43" 0.24 - 0.75 

Europe 0.80* 0.78 - 0.82 0.88* 0.84 - 0.91 0.71* 0.68 - 0.74 

UK 0.73* 0.69 - 077 0.70* 0.64 - 0.76 0.77* 0.72 - 0.84 

Italy 0.63* 0.58 - 0.68 0.76* 0.69 - 0.85 0.44* 0.38 - 0.50 

Germany 0.80* 0.73 - 0.88 0.9 / 0.80 - / .03 0.69* 0.60 - 0.80 

Ne Th er/ands 0.58* 0.5 / - 0.67 0.56* 0.47 - 0.67 0.59* 0.48 - 0.72 

Po/and 0.93 0.85 - / .02 0.98 0.86 - /.// 0.88 0.77 - 1.00 

Africa 0.49* 0.45-0.53 0.6 1 " 0.54 - 0.68 0.34* 0.29 - 0.40 

SOIlTh 
0.75* 0.59 - 0.95 0.53* 0.37 - 0.76 /.04 0.76- / .42 

A/iica 

(~),PT 0.85 0.67 - / .08 0.73 0.52 - / .02 1.00 0.7 / - /.40 

Morocco 0.9/ 0.72 - / ./6 / .3/ 1. 00 - / .74 0.33* 0./9 - 0.57 

Algeria 0.62* 0.46 - 0.84 0.75 0.53 - 1.05 0.32* 0. /6 - 0.64 

Kenya 0./8* 0./0 - 0.32 0. / 6* 0.07 - 0.37 0. / 9* 0.08 - 0.44 

Asia 0.40* 0.38 - 0.4 1 0.6 1* 0.59 - 0.64 0.19* 0. 17 -0.20 

India 0. / 7* 0. /5 - 0./9 0.26" 0.22 - 0.29 0.06* 0.04 - 0.08 

China 0.32* 0.29 - 0.35 0.6/* 0.55 - 0.68 0.06* 0.05 - 0.08 

Philippines 0.45* 0.4 / - 0.49 0.79* 0.70 - 0.89 0.22* 0. / 9 - 0.26 

/-long Kong 0.30* 0. 27 - 0.34 0.38* 0.33 - 0.44 0.22* 0. / 9 - 0.27 

VieTnalll 0.73* 0.64 - 0.82 /. 55* 1.34- / .79 0. /4* 0. / 0 - 0. /9 

Ot her 0.65* 053 - 0.79 0.70* 0.54 - 0.9 1 0.58* 0.43 - 0.79 

", sigllificantly differellt fro m Calladiall-bom (p<0.05) 
, adjusted for age, educatiollal attaill l11 elll alld illcome 
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Table 2.2 - Smoking Odds Ratios for Recency By Region and Country of Birth 

Recent Immigrants «15 yrs) Long-term Immigrants (>15 yrs) 

Adjusted Odds 95% C.1. Adjusted Odds 95% C.I. 
Ratiot Ratio" 

Canadian -born 1. 00 1.00 

Immi gran ts 0.50'" 0.48 - 0.69 0.67* 0.65 - 0.68 

N. America! Carib. 0.40* 0.36 - 0.45 0.60* 0.55 - 0.64 

US 0.55* 0.46 - 0.67 0.75* 0.68 - 0.83 
Jamaica 0.16* O.ll - 0.23 0.39* 0.32 - 0.47 
Mexico 0.65* 0.50 - 0.84 1.25 0.88 - 1.79 
Trinidad 0.31 * 0.22 - 0.46 0.55* 0.42 - 0.72 
Haiti 0.33* 0.23 - 0.46 0.40* 0.30 - 0.53 

S. America 0.53* 0.48 - 0.60 0.69* 0.6 1 -0.78 

Guyana 0.63* 0.50 - 0.80 0.40* 0.32 - 0.51 
EI Sa lvador 0.57* 0.44 - 0.73 0.64* 0.46 - 0.88 
Chile 1.52* 1.05-2.18 0.84 0.59 - 1.19 
Colombia 0.32'~ 0.20 - 0.50 1.22 0.64 - 2.30 
Brazil 0. 17* 0.09 - 0.34 1. 55 0.85 - 2.84 

Europe 0.92* 0.87 - 0.97 0.76* 0.74 - 0.79 

UK 0.57* 0.48 - 0.69 0.76* 0.72 - 0.81 
1taly 0.51 0.25 - 1.01 0.64* 0.58 - 0.69 
Germany 0.55* 0.41 - 0.75 0.82* 0.74 - 0.92 
Netherlands 0.76 0.51 - 1.14 0.56* 0.49 - 0.65 
Poland 1.02 0.89 - 1.16 0.87* 0.76 - 0.99 

Africa 0.37* 0.33 - 0.4 1 0.77* 0.68 - 0.89 

South Africa 0.54* 0.38 - 0.77 1.02 0.74- 1.41 
Egypt 0.88 0.6 1 - 1.27 0.83 0.61 - 1.14 
Morocco 0.54'" 0.37 - 0.78 1.78* 1. 28 - 2.47 
Algeria 0.59* 0.43 - 0.82 0.81 0.37 - 1.79 
Kenya 0. 10* 0.04 - 0.24 0.49 0.21 - 1.14 

Asia 0.37* 0.35 - 0.39 0.46* 0.44-0.49 

1ndia 0.17* 0. 15 - 0.20 0. 18* 0.14-0.22 
China 0.34* 0.30 - 0.38 0.29* 0.24 - 0.35 
Philippines 0.41* 0.37 - 0.47 0.51* 0.43 - 0.60 
Hong Kong 0.30* 0.26 - 0.34 0.32* 0.27 - 0.39 
Vietnam 0.67* 0.55 - 0.81 0.84* 0.72 - 0.99 

Other 0.93 0.7 1 - 1. 23 0.44* 0.33 - 0.6 1 

* significantly different fro 11/ Canadian-bom (p<0.05) 
t adjusted fo r age, educational alfainlllent and incollle 
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CHAPTER THREE: 

Individual and Neighbourhood Level Effects of Smoking Cessation Amongst 
Immigrants 

3.1 Abstract 

Objectives: Given the negative health effects of smoking and the overwhelming benefits 

of quitting, smoking cessation studies are prevalent in health literature. However, little is 

known about smoking cessation within Canada's sizeable immigrant population. This 

study examines the effect of both individual and neighbourhood level effects to determine 

1) whether differences exist in smoking cessation between immigrants and non-

immigrants and within immigrant groups themselves, 2) .whether certain immigrant 

.. 
groups are more or less like ly to be able to quit than the native born and 3) the 

neighbourhood effects impacting smoking cessation amongst immigrants. Methods: 

Phase 1: Descriptive statistics and binary logistic regression were used to calculate odds 

ratios of quitting smoking based on immigrant status and recency of arrival as well as 

region and country of origin. Phase 2: multilevel logistic regression techniques were 

employed to determine the likelihood of smoking cessation on individu als nested within 

census tracts in Canada's three largest cities. Data for both phases was drawn frol11 three 

cycles of the Canadian Community Health Survey (CCHS). Results: Immigrants in 

general are more likely to quit smoking than the native-born , although significant 

variat ion exists by origin country. Immigrants fro m Vietnam, the Philippines, Egypt and 

Morocco were found to be s ignificantly less like ly to quit than non-immigrants. 

Neighbourhood disadva ntage is negatively assoc iated with quitting smoking but is not as 
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important as individual level factors In explaining between neighbourhood variation. 

Living in Vancou ver increases the likelihood of quitting smoking. Discussion: 

Disaggregating smoking cessation statistics by country of birth can reveal previously 

undetected heterogeneity between immigrant groups and can help target specific 

immigrants groups at an elevated risk of smoking and lead to culturally sensiti ve, tailored 

interventions. Such interventions should cons ider the effects neighbourhood may have 

on the decisio n to quit smoking. 

MeSH Terms: Imm.ig ran ts,' Smoking; Cessation,' Canada; Cross Sectional Analysis,' 
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3.2 Introduction 

In 1998, an estimated 48,000 Canadians died of smoking re lated illness. This 

comprised nearly 22% of all deaths in Canada for that year (Makomaski Illing and 

Kaiserman 2004). Smoking has been linked to various cancers (most notably lung 

cancer), ischemic heart disease, stroke, and chronic lung di sease, incidences of which can 

be present in non-smokers through second-hand smoke inhalation. The tragedy 

underlying smoking mortality statist ics is that they are entirely preventab le. Indeed, 

cigarette smoking is the number one preventable cause of death in both Canada and the 

US (US Department of Health and Human Services 1990; Millar 1992; Giovino 2002; 

Makomaski Illing and Kaiserman 2004; Georgiades, Boyle et al. 2006). 

The most effective preventati ve measure a smoker can take to avoid smoking­

related illness and death is to quit. Quitting smoking substantially reduces the risk of 

developing heart and lung disease, with both immediate and long term effects. The risks 

of developing heart disease are reduced to nearl y half that of a smoker within the first 

year of quitting. The risk of developing both heart disease and lung cancer even 

approaches the ri sk levels of lifetime non-smokers within roughly 15 years of quitting 

(US Department of Health and Human Services 1990; Shields 2004 ; Shields 2005). Even 

smokers with already developed chronic smoking-related illness can enjo y health benefits 

of quitting, including reduced risk of heart attack for individuals with coronary heart 

disease and reduced risk of developing a second primary cancer for individu als with lung 

or other cancers (US Department of Health and Human Services 1990). The health 

benefits of quitting smoking extend beyo nd smokers to fami ly members, inc luding 
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infa nts and childre n, exposed to the harmful effects of second-hand smoke, and the foetus 

of a pregnant smoker. 

Despite the statistics, the warnings from physicians and public health authorities 

and the overwhe lmingly positive benefits of smoking cessat ion, roughly 22% of 

Canadians continue to smoke (2005 estimates) (S tati st ics Canada 2005). While thi s 

figure is down from previous decades (national prevalence was estimated at 29% in 1995 

(Stati stics Canada 2005)), nearly a quarter of all Canadians co ntinue to be at unnecessary 

risk of early death due to cigarette smoking. 

The number one barrier preventing smoking cessation is the addictive qu ality of 

nicotine (Hyland , Borland et a l. 2006). Nico tine is a psychoactive drug that has been 

sho wn to have pleasurable effects on one's mood as well as serving as a mu scle relaxant. 

Increased consumption of nicotine can lead to dimini shed effects, but the absence of 

nicotine can result in withdrawal symptoms in smokers (US Department of Health and 

Human Services 1988). Evide nce of the difficulty in overcoming addict ion to nicotine 

can be seen in the high reported number of unsuccessful quit attempts. Stephens and 

Siroonian 's (1998) examination of the 1994/95 National Population Health Survey 

(NPHS) revea led that 41 % of smokers repo rted an unsuccessful quit attempt in the 12 

months before the survey, co mpared to 16% who successfully quit. T his suggests that the 

desire to quit smoking is often outweig hed by the difficulty of the task. 

W hile smoking cessation is a difficult undertak ing fo r anyo ne w ith a developed 

addiction to nicotine, myriad factors affec t both the like lihood of attempti ng to quit and 

the success of quit attempts. Socioeco nomic variab les have been known to play a 
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signi fica nt role in cessation. For example, high income and educational attainment have 

been associated with increased rates of quitting smoking, while increased age genera ll y 

reduces the like lihood of quitting (Stephens and Siroonian 1998; West, McEwen et a1. 

2001; Shields 2004; Shields 2005; Farnworth 2006; Hyland, Borland et al. 2006). 

Additio nally, ethnicity has been shown to be a factor in smoking cessation, with ethnic 

minorities reportedly experiencing greater difficulty in quitting than whites (Nevid 1996 ; 

Giovino 2002; Fu, Burgess et al. 2007). The observable differences between ethnicities 

are not only reflective of the discrepancies in socioeconomic situations facing ethnic 

minorities but are also a result of different access and usage of healthcare services 

amongst ethnic gro ups, and differing health beliefs and perceptions (Nevid 1996; Nevid, 

Javier et a1. 1996; Fu , Burgess et al. 2007). 

Psychosocial and lifestyle factors also contribute to one 's likelihood of 

successfully quitting smoking. Factors such as depression, anxiety and c1u'onic stress 

have been shown to reduce cessation rates (West, McEwen et al. 2001; Shields 2004) 

while low levels of emotional support fro m friends and family have also been shown to 

decrease the likelihood of quitting (Sh ields 2004). The presence of children within the 

household has shown to increase successful quit attempts among men whi le women are 

increasingly likely to quit if they are pregnant (Shie lds 2004; Shields 2005). 

While individual leve l exp lanatory factors such as those above have been well 

researched, there ex ists a growing literature that suggests that place of residency may 

playa role in both smoking prevalence and cessation. Several studies from Europe and 

the United States, though few from Canada, have found that neighbourhood deprivation 
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has an effect on smoking behaviour independent of an individu al's soc ioeconomic status 

(SES)(Kleinschmidt , Hills et al. 1995 ; Reijneveld 1998; Duncan, Jones et al. 1999; Stead, 

MacAskill et al. 2001 ). Kleinschmidt ef al (1995) noted a highly significant assoc iation 

between being a smoker and a calculated neighbourhood deprivation score that persisted 

even after co ntrolling for SES. Similar findings from Reijneveld (1998) found that in 

certain Amsterdam neighbourhoods, while poor hea lth in general was explained by 

individual SES, neighbourhood effects were able to explain smoking prevalence 

independent of individual leve l SES . Stead ef al (2001 ) and Giskes et al (2006) further 

argue that not only can depri ved neighbourhoods fo ster higher smoking rates, they may 

also serve to "hinder" cessation. 

The central theme to these area level studies is the idea of deprivation or 

disadvantage. While each study has slightly different measures of deprivation, they 

generally comprise measures of average income and une mployment , two of the fac tors 

seen as contributing the most to an area' s perceived disadvantage (Reijneveld 1998; 

Duncan, Jones et a1. 1999). Deprivation is seen as contributing to reduced physical and 

mental health . Disadvantaged neighbourhoods are perceived to have poorer health 

facilities and services as well as higher incidences of substandard housing and neg lected 

infrastructure (Stead, MacAskill et al. 2001 ). Residents of such neighbourhoods are also 

more like ly to be exposed to crime and violence, and are more like ly to experience 

unemploy ment, which can cause increased stress and decreases in psycho logica l health 

(Stead, MacAskill et al. 2001 ). Addilional explanations for increased smoking 

prevalence and decreased cessation inc lude the greater availability of c igarettes and 
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point-of-sale locations, and the ubiquity of other smokers in di sadvantaged areas (Giskes, 

van Lenthe et a1. 2006). These explanations illu strate the need for area leve l 

interventions to complement individual smoking cessation programs. 

There is a wealth of literature examining smoking cessation and its multiple leve ls 

of explanatory variables. And while differences in smoking cessation between ge nders, 

ethnicities and rich and poor neighbourhoods have been extensively researched, little has 

been written about smoking cessation among the immigrant community in Canada 

(ethnicity, it can be argued, is not a reliable proxy for immigrant status). This is 

surprising g iven that immigrants make up nearly one fifth of Canada 's population as of 

the 2006 census. 

It would seem that, gIven the explanatory variables li sted above, immigrants 

would face a reduced likelihood of quitting smoking. While immigrants, especiall y 

recent immigrants, are more likely to have achieved higher levels of educational 

attainment, they also tend to have lower inco mes than the native- born and are also, on 

average, older than individuals born in Canada (although this has shown to be true only 

for European immigrants, the largest of the immigrant gro ups) (Dunn and Dyck 2000). 

Rece nt immigrants have been shown to be less likely to be screened for chronic 

conditions a nd less like ly to make use of health services than non-immigrants (Led uc and 

Proulx 2004). Psychosocially, immigrants are at an increased risk of stress related to the 

immigration experience that can lead to anxiety and depression as well as general 

declines in health (E lliott and Gillie 1998; Beiser 2005). At a ne ighbourhood level, 

recent immigrants are more like ly to settle in low- inco me areas of urban centres, placing 
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them at greater risk for the negative effects of li ving in a deprived area (Glazier, Creatore 

et al. 2004). The combination of these factors should suggest that immigrants would be 

less likely to quit smoking than non-immigrants. 

Chapter 2, however, showed that despite unfavo urable circumstance, immigrants 

were significantly less likely to smoke than non- immigrants. Moreover, it revealed that 

significant heterogeneity exists in smoking behaviours between immigrant groups. It 

stands to reason, therefore, that differences exist in smoking cessation amongst 

immigrants in Canada as well. The objective of this research is to examjne the effects of 

both individu al and neighbourhood level variables on smoking cessation among 

immigrants in Canada. Phase one of the current study fo cuses on individual level effects 

on smoking cessation amongst immigrants disaggregated by both region and country of 

birth to reveal hetero geneity within the immigrant community and to determine whether 

immigrants from certain countries are more or less likely to quit smoking than non­

immigrants. The second phase of the study employs multilevel modeling techniques to 

examine the relationship between neighbourhood and smoking cessation and to determine 

if neighbourhood disadvantage plays a role in an immigrant ' s likelihood of quitting 

smoking. The results of this study have the potential to inform program deve lopment and 

delivery of smoking cessation initiatives to hard to reach smokers. In addition , the resu Its 

should he lp determjne the need to supplement such cessation efforts with ne ighbourhood 

level interventions. 
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3.3 Methods 

3.3.1 Data 

McMaster - Geography & Earth Sciences 

Data fo r this stud y are draw n from the first three cycles of the Canadian 

Community Hea lth Survey (CCHS). The CCHS is a cross-sectional survey of health 

determinants, health status and health care use amo ng Canadians, and is co mposed of a 

large general survey co llecting data for more than 130,000 respondents representing more 

than 100 health regio ns in Canada, and a smalle r survey focusing on a specific health 

topic with a smaller sample size of around 30,000 respondents. This study employs data 

solely from the larger general survey, often referred to as the ' .1 cycle'. The .l cycle 

provides a representative sample of 98% of Canadians aged 12 years and older, 

representing all provinces and territories but excluding members of the Canadian Armed 

Forces, the institutionalized and those living on reserves . 

Between 2000 and 2005, three cyc les of the CCHS were admjnistered (1 .1, 2. 1, 

3. 1) providing a sample of over 400,000 respondents. To take advantage of this large 

sample size, these three cyc les were co mbined. As the sampling methods and the 

majority of questions remain consistent through each cycle of the CCHS, this is a 

relatively simple task which results in more prec ise estimates of respondent 

characteristics and allows for the disaggregation of data to levels not possible with a 

smaller sample size . This study co mbined the three cycles using a pooled approach, 

which consists of co mbining surveys at a micro-data leve l and rescaling weights to 

produce unbiased estimates for the sample populat io n (Thomas 2006). Such an approach 

is not unco mmo n and has been used by McDo nald and Kennedy (2005 and 2007) in 
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combining cycles 1.1 and 2. 1 of the CCHS to improve sample size in their study of 

immigration and ethnic ity on Cancer screening amongst Canadian wo men (McDonald 

and Kennedy 2005; McDonald and Kennedy 2007). Similarly, Tremblay et al (2006) 

co mbined cycles 1.1 and 2. 1 in their study of physica l ac tivity and immigrant status and 

Matheson et al (2008) pooled the fi rst two cycles of the CCHS in their stud y of 

neighbourhood deprivation and body mass index. 

Analys is in phase 2 also included data fro m the 2001 Canadian Census Public Use 

Micro-data File (PUMF), which prov ides demographic, soc ial and economic data at the 

census tract level. T he census tract was chosen as the neighbourhood aggregation leve l 

because they are small, stable areas of a consistent populatio n size that serve as good 

prox ies fo r the oft debated term "neighbourhood" in studies of ne ighbourhood effects on 

health (Ross, Tremblay et al. 2004), while providing access to statistically meaningful 

data. Census profile information was co mbined with the CCHS dataset using a 2001 

postal code co nversio n file . Postal codes in the CCHS dataset were linked to census 

tracts in the Census profile, and used a single- link indicator to prevent single postal codes 

being linked to multiple census tracts. 

3.3.2 Sample for Analyses 

In phase one of the analysis (logistic analys is of smoking cessation), individu als 

were se lected fro m the poo led CCHS dataset (N = 400,550) who reported hav ing smoked 

100 cigarettes o r more in the ir lifeti me (N = 205,886), referred to in thi s chapter as 

current and fo rmer smokers. This sample restriction removed never-s mokers fro m 
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analys is, allowing for reasonable co mparisons between those who have quit smoking and 

those who have not. Requir ing the sample to have smoked 100 cigarettes also avo ids the 

inclu sio n of those who may have tried smoking but never took to it. These individuals 

are referred to in the li terature as 'experimenters ' and are commo nl y classified as never 

smokers and thus not included in cessation studies (S hopland , Eyre et a l. 1991 ; Pierce, 

Choi et al. 1998; NUOlti, Butler et al. 2000; Barbeau, Krieger et al. 2004). 

Phase two of the analysis, a multi-level analys is of smoking cessation, further 

reduced the dataset to current and for mer smokers res iding in the Mo ntreal, Toronto and 

Vancouver census metropolitan areas (CMAs) at the time of the survey . These CMA ' s 

were chosen fo r their size and high concentrations of immigrants. Almost 75% of recent 

immigrants to Canada choose to live in these three cities, and the propOltion of Toronto, 

Vancouver and Montreal' s population being foreign-born is 44%, 40% and 18% 

respectively (S tatistics Canada 2003). 

3.3.3 Variables and Measures 

The dependent variable being co nsidered in both phases of analysis was whether 

the respondent had quit smoking . This was defined by respo ndents from the sample who 

identif ied themselves either as fo rmer dail y or fo rmer occasional smokers. While it may 

be argued that occasional smokers have an eas ier ti me quitting than dail y smokers due to 

a lower addiction to nico tine (S hie lds 2005), the inclu sio n of fo rmer occas io na l smokers 

maintains co nsis tence with the analys is performed in Chapter One which defined 

smokers as any individu a l identif ied as smok ing dail y or occas ionally. Additio nally, the 
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requirement that they have smoked at least 100 cigarettes in their lifetime demonstrates 

that they were 'established ' smokers at some point in their life (Pierce, Choi et a l. 1998). 

Moreover, the hea lth risks of smoking and benefits of cessation apply to daily and 

occasional smokers alike, thus former occasional smokers were included in the analysis. 

Individu al level variables incorporated in both anal yses include age and sex as 

well as educat ional attainment and repolted household income. Increased age has been 

shown to decrease the likelihood of quitting, though Shields (2004) notes that at older 

ages, smokers may develop chronic conditio ns that may increase motivation to quit. 

While gender plays an important role in smoking prevalence, males and female s have 

shown little difference in quitting (S tephens and Siroonian 1998; Shie lds 2004). 

However, the vast differences in smoking prevalence among immigrant males and 

females (as revealed in Chapter 2) suggests that gender is a worthwhile variable to 

co nsider in this analysis. Educational attainment, shown to have a positive effect on 

cessation (S hie lds 2004; Hyland, Borland et al. 2006), was categorized as having less 

than a secondary school diploma, being a secondary school graduate, havi ng so me post­

secondary education, and being a post-secondary school graduate. Income has also 

shown to positively influence cessation (Nevid 1996; Stephens and Siroonian 1998; 

Shie lds 2004; Hyland, Borland et al. 2006). Five income categories ranged from those 

earning less that $20,000 to those earning greater than $80,000 a year. Immigrant status 

acco unted for both recent (those living in Canada for less than or equal to 15 years) and 

long-term (greater than 15 years) immigrants and for non-immigrants (either Canadian 

born or Canadian citizens by birth). 
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For phase o ne of the analysis, respondents who were not born in Canada were 

grouped into six regio ns: North America and the Caribbean, Central and South America, 

Europe, Africa, and Other, which consisted of immigrants from Oceania and the South 

Pacific as well as immigrant s fro m countries not assigned a code in the CCHS. Within 

each reg ional gro up (except 'other ' ), the five most significant sending co untries were 

identified. The smaller sample size contained in phase 2 of the analys is prohibited such 

disaggregation by regio n or co untry of birth . 

For phase two analysis, three neighbourhood level variables were considered, 

including the CMA in which the respondent lived, the proportion of immigrants within 

the neighbourhood, and a calculated neighbourhood disadvantage score (NDIS). The 

NDIS was adapted from Boyle and Lipman' s (2002) examination of neighbourhood 

disadvantage and behav ioural problems in children, and is compri sed of the percentage of 

the total neighborhood income coming from government transfer payments, percentage 

of the neighborhood populat ion ages 20 years and over without a secondary schoo l 

certi ficate, average household inco me, percentage of fa milies in the neighborhood with 

household incomes below the low income cut-off (LICO), and neighbourhood 

unemployment rate. A principle component analys is was run on these five variables, 

producing a single facto r that acco unted fo r approx imate ly 60% of the total explained 

variance between the variables and a fac tor regression score was calculated to determine 

NDIS. 
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3.3.4 Statistical Analyses 

Phase one analysis consisted of descripti ve and multivariate anal yses on all 

current and fo rmer smokers. M ultivariate analysis was composed of a series of logistic 

regress ions aga inst the dependent variable Quitter (coded as 1 if a fo rmer smoker, 0 if a 

current smoker). Separate regressions were run fo r immigrant status (immigrant or non-

immigrant), recency of arrival (short-term immigrant , long-term immigrant , non-

immigrant), regio n of birth and country of birth . Each regressIOn controlled fo r age, 

gender, educational attainment and inco me category. 

Phase two analysis consisted of descriptive statistics as well as multileve l log istic 

regression models. M ultilevel models are designed for hierarchical data structures where 

micro leve l data are nested within macro leve l groups (Kreft and De Leeuw 1998). In 

this study, that structure is represented by i individuals (leve l 1) nested within j 

neighbourhoods in Montreal, Toronto and Vancouver (leve l 2). Using a multileve l 

approach accounts for correlations of individual respo nses within natural gro up ings and 

allows for the estimation of variance owing to both the variability between indiv iduals 

and the variability between ne ighbourhoods (Kreft and De Leeuw 1998; Boyle and 

Lipman 2002) . CMA was not inc luded as a third level as the number of groups (3) is 

cons idered to small to co nstitute a separate level of analys is. 

T he form of the multilevel mode l used in the analysis is shown be low: 

log it (;rij) = j3 0i + j3iXii 

j3 0i = j3 0 +U(jj 
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where l( ij represents the dependent variable, given as 1 if individual i in neighbourhood j 

has quit smoking, [JOj represents the intercept, comprised of both a fixed and residual 

component, and [JiXij is the individual level explanatory variable. 

Multilevel models were bu ilt incrementall y with the first model, the null model, 

consisting of just the intercept and no explanatory variables. As Ross, Tremblay et al 

(2004) suggest, the null model is used to measure the relative importance of both the 

indiv idual and neighbourhood effects in acco unting for variation in the outcome. Model 

2 built on the null model by adding the de mographic and socioeconomic variables of age, 

sex, educational attainment and income. Model 3 introduced the concept of 

neighbourhood disadvantage thro ugh the NDIS. In Model 4 , variables measuring 

immigration at both individual and neighbourhood levels were added while the final 

model, Model 5 included the dummy variables indicating CMA. For each model, odds 

ratios and their co rresponding 95% confidence intervals were calculated. 

Finall y, an intra-class corre lat ion coefficient (ICC) was calculated to judge the 

effect of the explanatory variables included in the model. For a two-level logistic 

regress ion, the ICC is calculated as p= (i / ((J2 + 1(2/3) where 1(2/3=3 .29 and (J2 represents 

the ne ighbourhood level variation (Snijders and Bosker 1998). This coefficient is the 

proportion of ne ighbo urhood level variat ion against the total variatio n (neighbourhood 

level plu s individu al variation). Decreases in ICC indicate a decrease in the exp lanato ry 

power of between neighbourhood differences (Ross, T remblay et al. 2004). 

Each leve l in multilevel ana lys is is associated with an unexplained residual error. 

In logistic multilevel regressio n, the residual error at the individual leve l is constrained to 
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1 while the neighbourhood level has its own error term, which estimates the residual 

between-neighbourhood vari ation (Snijders and Bosker, 1999). The proportion of 

variance accounted for by neighbourhoods can be calculated using the intra-class 

con elation coefficient (ICC) , which is defined as p= (i/(cr2 + rr?/3 ) where rr?/3=3.29 

(S nijders and Bosker, 1999). The ICC is used to judge the effect of explanatory variables 

included in the model (Snijders and Bosker, 1999). This coefficient is the ratio between 

the neighbourhood level variation and the total variation (sum of the individual and 

neighbourhood level variation), where a dec line in the ICC indicates that the differences 

between neighbourhoods have been reduced by the inclusion of explanatory variables 

(Ross et ai, 2004). Odds ratios and associated 95 percent confidence intervals were also 

estimated. 

3.4 Results 

3.4.1 Phase One Descriptive Analysis 

From a total sample of 400,550 from the three cycles of the CCHS, roughly 

51.4% reported being a current or former smoker (n = 205,886). Table 3.1 shows the 

characteristics for current and former smokers. The majority of the sample, 82%, is 

comprised of native-born respondents with immigrants making up less than 16% (missing 

data in the demographic variables accounts fo r the other 2%). Immigrants are slightly 

underrepresented in this sample (immigrants represent roughly 2 1 % of the entire CCHS 

sample) which is not surprising given the findings of Chapter 2 that immigrants are less 

likely to be smokers than the nati ve born. More than two thirds of the immigrants within 

44 



MA Thesis - David Neligan McMaster - Geography & Earth Sciences 

the sample have lived in Canada for more than 15 years. An overwhelming majorit y of 

these lo ng-term immigrants were born in Europe (over 65 %), while nearl y 40% of recent 

immigrants (those who have been in Canada for less than fifteen years) originate from 

Asia. 

In general, immigrant smokers tend to be older than native-born smokers and are 

more likely to be male. Socioeconomic variables reveal s ignificant variation between 

recent, long-term and non-immigrants. While recent immigrants report the highest levels 

of education, they are also the lowest paid. Long-term immigrants more closely resemble 

non-immigrants in terms of education and income but report slightly higher education 

attainment and incomes. 

Just over half of all respondents current and former smokers have been able to 

quit. This figure is highest among long-term immigrants with over 60% reporting that 

they are former smokers. While this appears reflective of the socioeconomic advantages 

reported by long-term immigrants, it is somewhat surprising given that the Healthy 

Immigrant Effect suggests a convergence of health to native-born leve ls with increased 

time since immigration (Chen, Wilkins et a1. 1996; Newbold and Danforth 2003 ; 

McDonald and Kennedy 2004). 

3.4.2 Phase One Logistic Regression Analysis 

Table 3.2 shows results from the logistic regressions run on immigrant status 

agai nst quitting smoking. It is impoltant to note that immigrant status, recency o f arrival, 

region of birth, and country of birth were all run in separate regressions but are included 
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in one table to facilitate comparison. In general, immigrants are slightly more like ly than 

non-immigrants to quit (OR 1.072, 95 % CI 1.042 - 1.103). Recent immigrants are more 

likely than both long-term immigrants and the nat ive-born to quit (OR 1.164, 95 % CI 

1.110 - 1.221) while long-term immigrants were shown to be not significantly different 

than non-immigrants. South American immigrants are nearly 1.3 times as likely as non­

immigrants to quit smoking (95% CI 1.153- 1.457), while statistically significant 

differences were not see for African or Asian immigrants. While immigrants from both 

Colombia (OR 3.034, 95 % CI 1.859 - 4.950) and Kenya (OR 4.976, 95 % CI 2.521 -

9.832) were found to be significantly more likely to quit than non-immigrants (p < 0.001 

for both groups), their wide ranging confidence interva ls reflect their small sample-size 

numbers and should be viewed quite cautiously. The least likely immigrant group to quit 

smoking are respondents from Vietnam (OR 0.649,95% CI 0.527 - 0 .799) who were also 

found to be one of the most likely gro ups to smoke in Chapter 2. 

3.4.3 Phase Two Descriptive Analysis 

Phase two of analys is further reduced the samp le size to 29,660 current and 

former smokers residing in Toronto, Montreal and Vancouver, roughly 15% of all current 

and former smokers . This figure is quite low considering that Toronto , Montrea l and 

Vancouver comprise just over 30% of the national population and may suggest that 

smoking is less prevalent in urban than in rural areas, as has been noted in various stud ies 

(see, for instance, (McMillen, Breen et al. 2004)and (Northridge, Va llo ne et al. 2008)). 

Table 3.3 shows the characteristics of current and former smokers in Montreal, Toronto 
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or Vancouver. While non-immjgrants still co mprised the majority of the sample, this 

figure was significantly reduced fro m the national sample. Immigrants in thi s sample 

now represent nearly 29%, illustrating the increased like liness of immigrants living in 

one of Canada's three largest cities . While the majority of immigrants in the sample are 

still considered long-term, recent immigrants are much better represented in these urban 

centres . 

As in the previous sample, the majority of immigrants are male and while recent 

immigrants are considerably yo unger than the sample mean, the average age of lo ng-term 

immigrants (those who have been in Canada for fifteen years or longer) is nearly ten 

years o lder than the sample mean. While recent immigrants continue to have the highest 

leve ls of educational attainment and the lowest household incomes, socioeconorruc 

characteristics of long-term immigrants in Montreal , Toronto and Vancouver virtually 

mirror those of non-immigrants. 

The large majority of both recent and lo ng term immigrants in this sample reside 

in Toronto (58.6% and 59.4%, respectively). This is contrasted by the majority of non­

immigrants in the sample living in Montreal (46. 5%) . A relatively even proportion of 

immigrants and non-immigrants in the sample reside in Vancouver. As is to be expected, 

recent immigrants are most like ly to live in high co ncentrations of other immigrants and 

are the most likely to live in disadvantaged neighbourhoods while lo ng-term immigrants 

are actually the least likely of the three groups to experience neighbourhood 

disad va ntage. 
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3.4.4 Phase Two Multilevel Logistic Regression Analysis 

Table 3.4 presents odds ratios and 95% confidence intervals for the five 

increasingly complex iterations of the multilevel model measuring individu al and 

neighbourhood effects o n quitting smoking. The first model run was the Null Model with 

no explanatory variables included. This Null Model provides a baseline for measuring 

the relative importance of the explanatory variables included in the next iterations. 

Model 2 introduced demographic and soc ioeconomic control variables. Contrary to most 

literature on smoking cessation, increased age showed a positive, albeit small, effect on 

the like lihood of quitting smoking (OR 1.052, 95 % CI 1.050 - 1.054) . While gender 

appeared to have no significant effect on cessation , increased education and inco me were 

both found to significantly increase the likelihood of quitting. Model 3 introduced NDIS , 

a measure of ne ighbourhood disadvantage to the equation . Consistent with the literature, 

increased NDIS reduced the like lihood of quitting smoking (OR 0.861 , 95% CI 0 .836 -

0. 886). The introduction of NDIS also slightly decreased the sig nificance of the lowest 

levels of both education and inco me and tempered the odds ratio of the highest inco me 

quintile from 2.495 (95% CI 2.275 - 2.735) to 2.145 (95 % CI 1.948 - 2.361 ). Model 4 

introduced dummy variables for immigrant status as well as a neighbourhood leve l 

measure of the proportion of immigrants within the census tract. These vari ables had 

negligible effects on the existing explanatory variables and were not found to be 

s ignificant within the model. Finally, Model 5 introduced du mmy variables fo r CMA to 

the analys is. Re lative to those living in Mo ntreal, living in Vancouver was fo und to 

increase the like lihood of quitting smoking (OR 1. 365, 95 % CI 1.275 - 1.482) while 
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living in Toronto was found to be insignificant. After the introduction of CMA, recent 

immigrant status was fo und to be significanl, resulting in an increased likelihood of 

quitting smoking (OR l. 234, 95% CI 1.112 - 1.369) . Characteristics positively 

associated with smoking cessation in the final model, therefore, include living in 

Vancouver, be ing a recent immigrant , age, being a post secondary graduate and having a 

househo ld income greater than $20,000. 

Table 3.5 displays the intraclass coefficients (ICC) illustrating between 

ne ighbourhood variation in smoking cessation. Acco rding to the null model, nearly 5% 

of variation in smoking cessation was attributable to between neighbourhood variations. 

The introductio n of individu al level socio-demographic variables in model 2, however, 

explains a large portion of this variation, reducing the ICC to 1.76%. While the 

introduction of neighbourhood disadvantage (mode l 3) and immigrant status (model 4) 

explain very little of this variation, reducing the ICC to 1.44% and 1.38% respectively, 

the inclu s ion of CMA in the final model explains over half of the remaining variation 

within the mode l. In the end , only 0.63% of variation in smoking cessation can be 

explained by between-neighbourhood differences, which is virtually neg ligible . 

3.5 Discussion and Conclusions 

While research into smoking cessation has been consistently vigorous since the 

landmark 1964 Surgeo n General' s report on smoking, there has been very little literature 

from Canada on smoking cessatio n amo ngst immigrants. Notable exceptio ns include 

M illar ' s (1 992) exa rnination of smoking behaviours among immigrants, though small 
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sample sizes limited analysis to a simple comparison of foreign-born and native-born 

descriptive statist ics. This stud y contributes to the brief literature on immigrant smoking 

cessatio n in two ways, by 1) disaggregating cessation statistics by region and country of 

birth to both reveal heterogeneity inherent amongst immigrant groups and to identify 

immigrant groups who may be less likely to be able to quit smoking, and 2) using 

multilevel models to account for possible neighbourhood effects on immigrant cessation 

statistics. 

Findings from phase one of thi s study reveal that immigrants, in general, are 

slightly more like ly to quit smoking than non-immigrants, and that recent immigrants in 

particular are significantly more likely to quit. Results from Chapter 2 also suggest that 

recent immigrants are less likely to quit than the nat ive-born to population. A possible 

explanation for the low prevalence and high cessation amongst recent immigrants may be 

in both the self selection process inherent in the immigration process and the selection 

process built into the Canadian immigration system which tends to favour healthier and 

better educated individuals. However, there is no way within the data to tell whether the 

decision to quit smoking was taken before or after arriving in Canada. While few 

differences were seen between regions of origin, significant heterogeneity did exist 

between countries of birth. While disaggregating by country of birth did prove effective 

in revealing heterogeneit y, small sample sizes did prevent further stratification by gender 

and recency of immigration. 

The findings from phase one also allow us to identify immigrant groups who may 

be less likely to quit smoking. Of particular interest amo ng the findings of this study is 

50 



MA Thesis - David Neligan McMaster - Geography & Earth Sciences 

the reduced like lihood of smoking cessation amo ng Vietnamese immigrants. Vietnamese 

males were also fo und in Chapter 2 to be the most likely immigrant group to smoke. 

These findings are consistent with other findings of e levated smoking prevalence amo ng 

V ietnamese co mmunities in North America. Rahman et al (2005) discovered that 35 0/0 of 

V ietnamese men in Santa Clara County, Californi a smoked cigarettes, compared to only 

22 0/0 among the general population. They also found that acculturation level was 

inversely associated with smoking among this group and recommend the implementat ion 

of effective, culturally appropriate, language specific cessation interventions among the 

Vietnamese community (Rahman, Luong et al. 2005). Spigner et al (2007) discovered in 

a sample of Chinese and Vietnamese immigrants in Seattle, Washington that half of the 

current smokers in the sample indicated they had no intention to quit even though they 

were provided free access to cessation classes. The findings from this study reflect 

Spigner et aI's recommendation for future studies of smoking within the Vietnamese 

population. 

Findings from the multilevel model also support the idea that immigrants are 

more likely to quit smoking than the native-born population, but this is only significant 

amo ng recent immigrants. These result s also reveal that neighbourhood disadva ntage is 

negatively associated with smoking cessation which is, again , consistent with existing 

literature. However, the inclusio n of NDIS in the multilevel only marginally explained 

between-neighbourhood variatio n, suggesting that it may not add much to what can be 

explained by indiv idual level socioeconomic fac tors. What did contribu te significantly to 

the model was the CMA of res idence of the sample populat ion. Residents of Vancouver 
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were significantly more likely to have quit smoking than residents of Mo ntreal and the 

inclusio n of this variable explained most of the residual between neighbourhood variation 

within the model. This may be reflecti ve of provincial di fferences in smoking behavio ur 

across Canada or may be reflective of differing psychosocial and lifes tyle facto rs that 

diffe r between CMAs but were not included in the mode l. 

This study may have been strengthened by the inclu sion of additional variables 

such as measures of stress and mental well being, the presence of children within the 

household , and the ability to speak Engli sh or French - all fac tors that have been linked 

to smoking cessation. Language was not considered as an explanatory variable in the 

analysis of smoking cessation in order to maintain consistency with variables included in 

the prevalence analysis reported in Chapter 2. Additionally, several studies have noted 

that household and workplace bans on smoking, along with taxation of smoking products, 

are effective predictors of cessation (S tephens and Siroonian 1998 ; Shields 2005). 

However, given the paucity of literature on fac tors affec ting smoking cessation amongst 

immigrants, it can be argued that the model used in this study represents an effective 

starting point fo r future research on immigrant smoking cessation to build fro m. 

Future research on smoking cessation amongst immigrants may also benefit from 

the use of lo ngitudinal datasets . While the CCHS was used in thi s stud y to make use of 

its large sample sizes , the cross-sectional nature of the data limits the ability to calculate 

annual quit rates (quit successes versus fa iled attempts) or to examine relapse amo ng 

fo rmer smokers. Future research using the National Population Heallh Survey (NPHS) 

may provide insight into the effect of acculturation, for instance, o n smoking cessation. 
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The findings of this stud y have the potential to inform smoking cessation 

initi at ives targeted at immigrant communities. While immigrants in general were found 

to be slightly more likely to have quit smoking than non-immigrants, effecti ve, culturall y 

appropriate targeted interventions towards particular immigrant groups, including 

immigrants from Vietnam, Egypt, Morocco, and the Philippines may be effective in 

increasing cessation among these groups. While neighbourhood disadvantage was not 

fo und to exp lain cessation above and beyond individual leve l factors, it was negat ively 

associated with smoking cessation. This suggests some benefit might be derived by 

complimenting individual cessation programs with neighbourhood level interventions or, 

at the very least, incorporating neighbourhood level variables into further research on 

immigrant health and health behaviours. 
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Table 3.1 - Descriptive characteristics (%) of current and former smokers, weighted. 

Variables Total Native-born Recent Long-term 
Sample Immigrant Immigrant 

Sample 100 82.0 4.9 10.8 

Qu it Smok ing 
Yes 53.0 5 1. 8 47.3 64.9 
No 46.9 48.2 52.7 35. 1 

Age (Mean) 46.4 45.6 38.4 56.2 

Sex 
Male 54.5 52.4 70.5 63.0 
Female 45.5 47.6 29.5 37.0 

Educat ional Attai nment 
< Secondary 24.3 25.3 13. 1 2 1.7 
Secondary Grad 19.7 19.8 17.1 19.4 
Some Post Secondary 8.4 8.6 8.5 6.6 
Post Secondary Grad 47.7 46.3 6 1.4 52J 

Income 
<20,000 11 .2 11 .2 14.5 9.9 
20-40,000 20.1 20.0 2 1.4 19.8 
40·60,000 18.8 18.8 20.9 17.5 
60·80,000 15.0 15. 1 15.4 14.3 
>80,000 24.2 24.3 16.7 27.2 

North Ameri ca & Carihbean 1.45 7.0 IU.2 
USA 1.0 2.9 6.8 
Jalllaica 0.2 0.7 1.4 
Mexico 0.1 1.6 0.4 
Tril/idlld 0. 1 0.5 0.6 
Haiti 0. 1 0.4 0.4 

South America 0.7 1 6.5 3.6 
Guyal/a 0.2 1.0 1.0 
EISalvlldor 0.1 1.1 0.5 
Chile 0.1 0.8 0.6 
Colombill 0.05 0.6 0.2 
Brazil 0.03 0.2 0.2 

Europe 8.57 30.4 65.5 
UK 2.7 4.0 2 1.8 
Germal/)' 0.8 1.2 6.0 
IlIIly 1.1 OJ 10.0 
Netherllli/ds 0.6 0.6 4.9 
Polal/d 0.7 5 .7 3.6 

A frica 0.62 6.3 2.9 
Sowh A!i-ica 0. 1 0.9 0.6 
Egvl't 0.1 0.5 0.6 
Morocco 0.1 0.6 0.5 
Algerill 0.1 0.9 0. 1 
Kel/ya 0.04 0.4 0. 1 

Asia 3. 19 39.4 11 .6 
Ch il/a 0.6 7.6 1.9 
II/dia 0.4 3.8 1.5 
Philippil/es 0.5 5.5 1.6 
HOl/g KOl/g 0. 3 4.2 1.2 
Vietllum 0. 3 2.1 1.4 

Other 0.1 2 1.0 0.7 

N (weighted) 205886 168799 101 2 1 2222 1 
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Table 3.2 - Results of logistic regression of immigrant status against quitting 
smoking (after controlling for age, sex, income and education) 

Adjusted 
Odds Ratio ·95% CI +95 % CI 

Immigrant 1.072 + 1.042 1.103 
Recent 1.164 + 1.110 1.221 
Long Term 1.030 0.995 1.066 

NA 1.182 :j: 1.088 1.284 
USA 1.093 0.983 1.216 
Jamaica 1.500 + 1. 202 1. 872 
Mexico 1.896 :j: 1.428 2.51 7 
Trinidad 0.746 0.544 1.023 
Haiti 0.897 0.618 1.302 

SA 1.296 :j: 1.153 1.457 
Guyana 0.949 0.741 1. 215 
EI Salvador 1.210 0.893 1.640 
Chile 1.436 * 1.052 1.961 
Colombia 3.034 1.859 4.950 
Brazil 1.185 0.674 2.082 

Europe 1.048 * 1.010 1.0R9 
UK 1.117' 1.044 1.196 
Germany 0.928 0.823 1.047 
Italy 1. 206 + 1.088 1.337 
Netherlands 1.505 + 1.290 1.756 
Poland 0.961 0.845 1.092 

Africa 1.069 0.938 1.218 
South Africa 1.096 0.790 1.519 
Egypt 0.644 ::: 0.457 0.907 
Morocco 0.638 * 0.450 0.904 
Algeria 1. 702 * 1.130 2.564 
Kenya 4.976 + 2.521 9.832 

Asia 1.037 0.977 1.099 
China 1.274 ., 1.104 1.471 
India 1. 229 ::: 1.03 1 1.464 
Philippines 0.832 * 0.716 0.967 
Hong Kong 1. 200 :;: 1.005 1.434 
Vietnam 0.649 + 0.527 0.799 

Other 0.740 ::: 0.554 0.989 

* p < 0.05 , t r < 0.0 I , :;: P < 0.00 I 
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Table 3.3 - Descriptive characteristics (%) of current and former smokers living in 
Montreal, Toronto, Vancouver, weighted. 

Variables Total Native-born Recent Long-term 
Sample Immigrant Immigrant 

Sample 100 68. 1 10.9 18.0 

Quit Smoking 
Yes 52.6 50.9 47.2 62. 1 
No 47.3 49.0 52.7 37.8 

Age (Mean) 46.1 44.9 38.4 55.0 

Sex 
Male 56.0 5 1.1 71.7 65.0 
Female 44.0 48.9 28.3 35.0 

Educati onal Attainment 
< Secondary 19.3 19.4 12.4 23. 1 
Secondary Grad 19 .3 19.5 17.0 19.6 
Some Post Secondary 8.9 9.5 8.6 6.6 
Post Secondary Grad 52 .6 5 1.6 6 1.9 50.7 

Income 
<20,000 10.0 9.3 15.0 9.4 
20-40,000 17. 1 16.5 2 1.1 17.1 
40-60,000 17.6 17. 1 20.9 17 .1 
60-80,000 15. 1 15.2 15.4 14.5 
>80,000 29.8 3 1.8 16.4 30.7 

CMA 
Montreal 39.2 46.5 22.2 2 1.8 
Toronto 42.7 35.7 58.6 59.4 
Vancouver 18. 1 17.8 19. 1 18.8 

Neighbourhood Disadvantage 0.006 -0.036 .30 1 -0.050 
Score (Mean) 
Neighbourhood Proportion 0.30 0.26 0.45 0.39 
Immi grants (Mean) 

N (weighted) 29660 20 187 3242 5347 
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Table 3.4 - Multilevel Logistic Regression Model, dv = Quit Smoking 
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Table 3.5 - Summary of variance components (standard errors), multilevel logistic 
regressIon. DV = Quit Smoking 

Random Effects 

Level 2, Neighbourhood 
Level I , Indi vidual 

Int ra-class correlation coeJficiellf (%) 

Null Model ' Model 2 Model 3 Model 4 Model S 

0.166(0.02) 0.059(0.02) 0.048(0.019) 0.046(0.0 19) 0.02 1 (0.0 18) 

1.00 1.00 1.00 1.00 1.00 

4.80 1.76 1.44 1.38 0.63 
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CHAPTER FOUR: Conclusion 

4.1 Introduction 

This thesi s presents the results of two studies exploring the smoking behaviours of 

immigrants in Canada based on data collected in the Canadian Community Health Survey 

(CCHS). The overall objective of this research has been to determine whether 

immigrants in Canada exhibit different patterns in smoking prevalence and cessation than 

non-immigrants and to what extent one's immigrant status affects the likelihood of both 

smoking and quitting smoking. This overall objective was met through pursuing the 

following secondary research objectives: 

1. To determine if data on smoking prevalence and cessation dis aggregated by 

country of birth reveals important heterogeneity unseen in aggregate data. 

2. To examine whether immigrants from certain sending countries are more likely to 

be smokers than the Canadian-born population, and similarly, whether immigrants 

from certain sending countries are less likely to have quit smoking than the 

Canadian-born. 

3. To understand to what extent length of time since immigration affects the 

smoking behaviours of immigrants fro m a given region or country. 

4. To examine the re lationship between neighbourhood and smoking cessation and 

to determine if neighbo urhood disadvantage plays a role in an immigrant 's 

likelihood of quitting smoking. 

Descriptive and multivariate anal yses, including both simple and multilevel log istic 
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regressIon techniques, were emplo yed to address these research objectives based on 

secondary data sources (the CCHS and Canadian Census profile), the results of which 

have been discussed in chapters 2 and 3. This concluding chapter provides a summary of 

the major findings as well as limitations within the research. A discussio n of overall 

contributions follow s as well as suggestions for future research in immigrant smoking 

behaviour. 

4.2 Summary of Major Findings 

Smoking behaviour is comprised of two separate but related activities : uptake 

(often measured by prevalence in cross-sectional studies) and cessation. Using data 

collected by the CCHS , prevalence was defined by individuals who responded that they 

smoked cigarettes daily or occasionally at the time of the survey. Cessation was defined 

by individuals who identified themselves as former daily or occasional smokers who had 

smo ked 100 c igarettes or more in their lifetime, but were non-smokers at the time of the 

survey. 

Consistent with the existing literature on uptake amongst immigrants, (Millar 

1992; Perez 2002) this research found that smoking preva lence was significantly lower 

among immigrants than among the native-born . While previous studies have aggregated 

immigrants into large groups such as ''' 'foreign-born'', "European", "Asian" , etc, this 

study disaggregated immigrants by country of birth and fo und that significant variation 

betwee n imrnigrant gro ups was revealed that had previously gone unseen. While As ian 

immigrants were found to be the least likely to smoke, they also exhibited the greatest 
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variation between country of birth, with Indian immigrants being the least likely to smoke 

and Vietnamese immigrant s being one of the most like ly. Stratification of the sample by 

gender revealed further heterogeneity with certain Asian wo men being extremely 

unlikely to smoke, while preva lence amo ng many European wo men closely resembled 

that of the Canadian-born population, suggestive of cultura l differences. 

Similar heterogeneity was found upon disaggregation by country of birth when 

examining smoking cessation. While cessation among Asian immigrants in general, fo r 

example, resembled that of the native-born populat ion, sig ni ficant variation existed 

between the top five sending countries within Asia, with immigrants from China, India 

and Hong Ko ng significantly more likely to quit than non-immigrants . Concurrently, 

V ietnamese and Filipino immigrant s were significantly less likely to quit. 

Disaggregating smoking statistics by country of birth also allowed for particular 

at-risk groups to be highlighted. Vietnamese immigrants, for example, were revealed to 

be amo ng the least likely immigrant gro ups to quit smoking, while V ietnamese men were 

more than o ne and a half times as likely to smoke as Canadian-born men, the highest 

prevalence observed in the study. This illu strates the need fo r further study on smoking 

within certain immigrant groups and can he lp inform targeted cessation initiat ives. 

While quitting smoking is mostly an individual decisio n impacted by individual 

level explanatory facto rs, recent research has suggested that neighbourhood level fac tors, 

particul arly ne ighbourhood disadvantage, may be able to explain differences in smoking 

behavio ur independent of indi vidual level fac tors (Kleinschmidt , H ills e t a l. 1995; 

Reijneveld 1998; Duncan, Jones et al. 1999; Giskes, van Lenthe et a1. 2006) . This 
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research addresses the need to acco unt for contextual effects by employing multilevel 

modeling techniques on smoking cessation amongst immigrants. While neighbourhood 

disadvantage was shown to have a statistically significant negative effect on quitting 

smoking, it was not shown to explain between neighbourhood variation any more than 

individual level socioeconomic effects . Despite this, the multilevel model did show that 

place is important in the study of smoking cessation and shou ld be considered in both 

deve loping cessation interventions and in conducting further research. 

4.3 Limitations 

This research could have been strengthened by the use of longitudinal data. 

Longitud inal data sources such as the Nationa l Population Health Survey can provide 

insight into smoking behaviours unavailable in cross-sectional data sources, but may limit 

disaggregation by origin. For example, longitudinal data wou ld allow a researcher to 

follow the quit attempts made by smokers from one cycle to the next and cou ld provide 

additional insight into factors effecting cessation within a given population. For the 

purposes of this study, however, a cross-sectional data set was essential in allowing 

adeq uate sample sizes to dis aggregate immigrants by country of birth while maintaining 

statistical significance. 

Analyses employed for both prevalence and cessation in this research may have 

been strengthened by the addition of certain key vari ab les. Measures of acculturation 

such as language spoken at home or ability to speak English or French have been shown 

to have an effect on smoking prevalence and cessation (Nevid 1996 ; Shelley, Fahs et a1. 
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2004; Rahman, Luong et al. 2005) and may have been beneficial in multivariate analysis. 

Psychosocial fac tors measuring stress and anxiety have been identified as playing a ro le 

in one ' s decisio n to smoke or quit smok ing (S hields 2004). Likewise, given the stresses 

invo lved in the immigration experience (Beiser 2005) , it may be important to include 

such concepts in further research into immigrant smoking. 

While not necessarily seen as a limitation, it is important to make note of this 

study's purposefu l omission of ethnicity in the analyses. The purpose of this research 

was to examine the effects of immigrant status on smoking uptake and cessation. 

Ethnicity does not provide a clear distinction between fo reign and native-born and the 

ability fo r respondents to associate themselves with multiple ethnicities in the CCHS 

seriously complicates analys is. Including both ethnicity and country of birth in analysis 

was not possible due to limitations in sample size . 

4.4 Research Contributions 

The primary goal of this research is to info rm smoking cessation initiatives 

targeted at immigrants. By highlighting factors that explain smoking prevalence and 

cessation in immigrants, and by understanding particul ar immigrant groups' smoking 

behaviours (both the ir like lihood of smoking and their likelihood of quitting smoking) , 

init iatives can be specifically targeted at and tailored to individuals and co mmunities to 

increase quit attempts. Tailored interve ntions, which invo lve the provisio n of cultura ll y 

sensitive info rmation spec ifically des igned fo r an individual or group of individuals and 

de livered through culturally relevant and appropriate media, have been show n in vario us 
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studies to be more effective than more general health information, even when general 

info rmation is targeted at a specific gro up (de Nooijer, Lechner et a l. 2002 ; Ahmad, 

Cameron et al. 2005) . 

This research co ntributes to the ex isting scho larly literature on smoking amo ngst 

immigrants. Following the lead of Baluja, Park et al. (2003) who disaggregated smoking 

stati stics in California by country of birth and called for the inclu sion of immigrant status 

in future studies of smoking prevalence, this is the first study in Canada (known to the 

investigator) to dis aggregate smoking statistics by country of birth. It is also among the 

only Canadian studies to look at neighbourhood effects specificall y re lated to immigrant 

smoking cessatio n. 

4.5 Conclusions and Future Research 

W ith roughly one fifth of Canada's population being fo reign born, there is a great 

need for information on the health of immigrants in Canada. Despite their substantial 

numbers and the critical role they play on Canadian soc iety, there is surprisingly little 

information on smoking within the immigrant population . Smoking is the number one 

preventable cause of death in Canada and , as such, is extensively researched by 

academics , health care professio nals and po licy makers alike. Yet immigrants remain 

co nspicuously absent in thi s research. This study aims to contribute to the small amount 

of immigrant smoking research ava ilable to Canadians and leaves the door open fo r 

future researchers to continue to add to the poo l. 

W hile this stud y primarily employed quantitative methods on secondary data 

sources, it identified nu merous areas for further qualitative research to take place. Most 
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notably, the issue of smoking among Vietnamese immigrants warrants further 

investigation into the high prevalence and lo w cessation rates amongst men that are not 

possible with the datasets used in this study. Structured interviews within the Vietnamese 

community could provide insight into their attitudes and beliefs on cigarette smoking. 

Such a study is critical if effective cessation initiatives are to be designed and 

implemented . 

Further research is also impoltant for fully understanding the neighbourhood 

effects of smoking prevalence and cessation within the immigrant population. Outside of 

including additional explanatory variables as di scussed earlier, further expanding the 

sample to other CMAs outside of Montreal, Vancouver and Toronto is necessary to 

further explore the role played by neighbourhood disadvantage. With the inclu sion of 

more CMAs, a third level of analysis could also be included where i individuals are 

nested within j neighbourhoods within k CMAs. Such an analysis may provide additional 

insight in understanding the effects of place on smoking. 

Finally the methods used within this study, particularly those invo lving the 

disaggregation of immigrant status by country of birth, can be applied to future 

immigrant health studies outside of smoking. Examining the preva lence of diabetes or 

congenital heart disease, for example, by country of birth may reveal previously unseen 

variat ion wi thin the population and help target at-risk communities, leading to healthier 

immigrants and , therefore, a healthier society. 
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