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Background: Cigarette smoking is the leading cause of preventable morbidity and mortality 

worldwide. Over the last decade, increased immigration has significantly shifted Canada’s demo-

graphic profile. According to a 2011 National Household Survey, approximately 20.6% of the 

Canadian population was immigrants, the highest among the G8 countries. It is estimated that 

by 2031, one-in-three Canadian’s will be an immigrant. This study examined the ethno-specific 

preference of cigarette smoking and smoking initiation among Canadian immigrants.

Methods: This study used data from the 2013 to 2014 combined cycles of the Canadian Com-

munity Health Survey. This was a nationally generalizable, telephone-based survey that included 

a total of 130,000 respondents, aged 12 years or older. Ethnic differences in the preference of 

cigarette use among Canadian immigrant groups were determined. A three-level mixed effects 

logistic regression model was used to estimate the effect of ethnicity on the likelihood of smoking 

initiation after migration to Canada.

Results: In our study, 82% of respondents were native-born Canadians (one group), while the 

rest were immigrants (six groups=18%). Results of the logistic regression analysis revealed 

statistically significant differences in the number of cigarettes smoked daily (P=0.0001), age of 

smoking onset (P=0.0001), and smoking initiation (P=0.0001) between Canadian-born and immi-

grant participants. Immigrant smokers in Canada were significantly more likely to be younger, 

single, Caucasian, females with high income and post-secondary education (P=0.0001).

Conclusion: The results of our study suggest that Caucasian female immigrants in Canada 

initiated smoking at a younger age and smoked more cigarettes than any other immigrant 

group or native-born Canadians. This is a particularly interesting finding as Caucasian female 

immigrants may not be considered a vulnerable or at-risk population. To be effective, tobacco 

strategies specifically tailored for this overlooked population would require increased awareness, 

culturally appropriate initiatives, and gender-specific interventions.
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Introduction
Cigarette smoking is the leading cause of morbidity and mortality in ethnic populations 

across North America, including Canada.1 It is estimated that every year, approximately 

40,000 Canadians2 die due to smoking-related diseases, leading to 16 billion dollar 

in indirect and direct economic costs.3 In 2014, approximately 5.4 million Canadians 

were either daily or occasional smokers.4 Even though a large number of Canadi-

ans smoke, an increasing number of immigrants also significantly contribute to the 

country’s smoking profile.5,6 The projected growth in Canada’s immigrant population 

correspondence: John Moraros
School of Public Health, University of 
Saskatchewan, 104 Clinic Place, E-Wing 
Health Sciences, Room 3320, Saskatoon, 
SK S7N 2Z4, Canada
Tel +1 306 361 4633
email john.moraros@usask.ca 

Journal name: Patient Preference and Adherence
Article Designation: Original Research
Year: 2018
Volume: 12
Running head verso: Bird et al
Running head recto: Ethno-specific preferences of cigarette smoking
DOI: 180494

P
at

ie
nt

 P
re

fe
re

nc
e 

an
d 

A
dh

er
en

ce
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/PPA.S180494
https://www.facebook.com/DoveMedicalPress/
https://www.linkedin.com/company/dove-medical-press
https://twitter.com/dovepress
https://www.youtube.com/user/dovepress
mailto:john.moraros@usask.ca


Patient Preference and Adherence 2018:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1966

Bird et al

necessitates that more research focuses on understanding the 

smoking behaviors among immigrants.

Over the last decade, increased immigration has shifted 

Canada’s demographic profile. According to a 2011 National 

Household Survey, approximately 20.6% of the Canadian 

population was immigrants, the highest among the G8 

countries.7 It is estimated that by 2031, one-in-three 

Canadian’s will be an immigrant.8 Smoking is reported to be 

one of the leading sources of health disparity among ethnic 

minorities.9 Many studies have explored smoking in multi-

ethnic populations.1,10–12 Findings from these studies reveal a 

considerable variability in smoking behaviour between dif-

ferent immigrant ethnic groups and their host countries.13

Although smoking is an individual behaviour, a number 

of multi-level factors are known to predispose, reinforce, and 

enable this behaviour. Income, religion, education, psycho-

logical stress, targeted advertising, price and availability of 

tobacco products, peer influence, parenting, and ethnicity are 

among the factors that have been identified as likely contribu-

tors to racial/ethnic differences in smoking.12–14 Studies have 

shown that the level of smoking between new immigrants and 

native-born citizens tend to become similar as immigrants 

spend more time in their host country.15–17

Smoking behaviour can be conditioned by culture and 

may vary with ethnicity.11,15–17 Some individuals migrate to 

countries from cultures where smoking may be considered 

a common social practice, while for others it may be unac-

ceptable to smoke.15–18 As Canada’s immigration population 

is rapidly growing, health research among its ethnic minority 

populations has become increasingly important. To date, very 

little is known about the smoking behaviors of immigrants 

in Canada. This study examined the ethno-specific prefer-

ence of cigarette smoking and smoking initiation among 

Canadian immigrants.

Methods
Data and sample
This study used data from the combined cycles of the 

Canadian Community Health Survey (CCHS), 2013–2014. 

This was a nationally generalizable, telephone-based survey 

that included a total of 130,000 respondents, aged 12 years 

or older, living in ten provinces and three territories, with 

high participation rates (92%–97%). Excluded from the 

survey were Aboriginal settlements in the provinces, full-

time members of the Canadian Forces, institutionalized 

populations and people living in certain Quebec health 

regions (Région du Nunavik and Région des Terres-Cries-

de-la-Baie-James).19

The data were collected by Statistics Canada. The investi-

gators acquired access to the confidential Master Data File for 

the 2013/14 CCHS. The CCHS contains relevant questions 

on smoking as well as representative data on various health-

related behaviors and sociodemographic characteristics. 

Appropriate weighting was applied to the data. Bootstrap 

procedures were employed to calculate the CIs and coef-

ficients of variation for the measures of effect obtained to 

account for the survey design. A significance level of P,0.05 

was applied in all cases.

Measures
All measures were obtained at the individual participant 

level. The smoking behaviors were categorized and defined 

as follows: daily smoker (smoke daily at present time and 

has smoked more than 100 cigarettes in lifetime); occasional 

smoker (never a daily smoker and has smoked less than 

100 cigarettes in lifetime); and never smoker (never smoked 

a whole cigarette and has never smoked 100 cigarettes in 

lifetime). To assess the smoking preferences among Canadian 

immigrants, the following outcome measures were used: 

number of cigarettes smoked daily; the age of smoking onset; 

smoking habits; and smoking initiation. Smoking initiation 

was obtained by subtracting the age of migration from the 

age at which a respondent first smoked a whole cigarette. 

A positive value for the smoking initiation variable sug-

gested the individual started smoking after migration, while 

negative values were indicative of smoking initiation prior 

to migration.

The primary variables of interest were the ethnicity and 

immigrant status of the respondents. Respondents were 

identified as belonging to one of the following ethnic/racial 

categories: Caucasian, Asian, Black, Latino, Arab, or Others 

(if not identifying with any of the listed categories). Other 

covariates of interest were also taken into account in our 

analyses and included marital status, self-perceived health, 

self-perceived mental health, self-perceived life stress, self-

perceived work stress, province of residence, health region 

of residence, sex, frequency of alcohol intake, highest level 

of education, and total household income.

Data analyses
Smoking preferences
To determine the difference in the smoking preferences 

among the various ethnic immigrant groups in Canada, 

a one-way ANOVA was used. It assessed the differences 

in the mean number of cigarettes smoked daily and in the 

mean age of smoking onset. The one-way ANOVA F-test for 
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independent samples was used if the data were normally dis-

tributed and had equal variances. In the event that either of the 

aforementioned conditions were not met, the Kruskal–Wallis 

one-way ANOVA was used instead. To assess the ethnic 

differences in smoking habits, a chi-squared test of indepen-

dence was used to test for the equality of proportions.

Smoking initiation
To account for the hierarchical structure of our data, a three–

level mixed effects logistic regression model was used to 

estimate the effect of ethnicity and immigrant status (adjusted 

for other covariates) on the likelihood of smoking initiation 

after migration to Canada.

Model building
An unconditional analysis was carried out for each of the 

variables of interest with the outcome using a cut off value 

of P=0.20. Any variable whose independent relationship with 

the outcome resulted in a P.0.20 was removed from the 

model. All explanatory variables that passed the unconditional 

analyses were then assessed for evidence of multicollinear-

ity. A backward model building approach was used to obtain 

the final (adjusted) model (P,0.05).20 Confounding effects 

were assessed by observing the proportionate change in the 

values of the β-coefficients for the primary predictor with and 

without the variable of interest in the model. A proportionate 

change of P$0.2 was deemed to show confounding.21

Effect modification was determined by assessing for 

statistical significance of the β-coefficient of a cross-product 

term generated by multiplying the primary predictor and the 

variable of interest.22 The effect estimates were exponenti-

ated to obtain easily interpretable odds ratios and the random 

effect was estimated by calculating the intraclass correlation 

using the latent variable approach.22,23 A receiver operating 

curve was used to ascertain the fitness of the model. All 

analyses were carried out using Stata IC, version 13.

Results
Sociodemographic characteristics
In our study, 82% of respondents were native-born Canadians 

(one group), while the rest of respondents were immigrants 

(six groups=18%). Of the immigrants, 9.7% were Caucasian, 

5% were Asian, and 1.2% were Latinos, while Blacks, Arabs 

and Other ethnicities made up the rest of the sample (0.9%, 

0.8%, and 0.4% respectively). The majority of the respon-

dents were males (54.7%), were married or had common-law 

partners (62.8%), with a post-secondary certificate (57.5%), 

and earned an income between $38,500 and $77,000 (CAD). 

Over half of the respondents (56.1%) believed they were in 

excellent or very good health but as many as 66.3% reported 

feeling some amount of stress (Table 1).

Smoking preferences
To determine if the number of cigarettes smoked daily differed 

between the various ethnic immigrant groups and the native-

born Canadians, a Kruskal–Wallis H test was conducted. The 

test showed that there was a statistically significant difference 

in the number of cigarettes smoked daily [χ2(6)=246.302, 

P=0.0001], smoking onset [χ2(6)=1,347.799, P=0.0001] and 

daily or occasional smokers [χ2(12)=480.8543, P,0.0001] 

between the various ethnic groups and the native-born 

Canadians (Table 2).

Multi-level regression model
In our multi-level regression model analysis, the age of 

respondents played a significant role in determining if an 

immigrant was to start smoking post-arrival to Canada. 

Respondents who were 18 years old or younger were more 

likely to start smoking post-migration to Canada, when com-

pared to older age groups (P=0.0001). Additionally, our study 

shows that respondents who were single, Caucasian, females, 

with high income and some post-secondary education were 

more likely to start smoking post-migration to Canada 

(P=0.0001). Other covariates that were significant predic-

tors of smoking initiation post-migration to Canada included 

perceived self-health and perceived life stress (Table 3).

Marginal effects
Our study also examined the effect of ethnicity on the 

likelihood of smoking initiation post-migration to Canada 

(Table 4). Among non-smoking immigrants, Arabs had the 

greatest likelihood to initiate smoking post-migration to 

Canada (odds ratio [OR]=2.4). Among the respondents iden-

tified as occasional smokers, only Asian immigrants showed 

a statistically significant odds ratio of smoking initiation 

post-migration to Canada (OR=1.4). Among daily smokers, 

Caucasian, Black, and Other immigrants were all more likely 

to have started smoking post-migration (OR=1.3, 1.2, and 

1.1, respectively), while Asian and Latino immigrants were 

more likely to have initiated smoking prior to migration to 

Canada (OR=0.6 and 0.3, respectively) (Table 4).

Discussion
Canada is increasingly becoming a culturally diverse country. 

Immigrants are gradually representing a more sizeable share 

of the total Canadian population. Therefore, it is important 
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Table 1 Sociodemographic characteristics

Variables Variable category Percentage (%)

Ethnicity
(n=15,981,761)

native-born canadian 82.0

caucasian 9.7

Asian 5.0

Black 0.9

latino 1.2

Arab 0.8

Other 0.4

Age category
(n=15,996,917)

Less than 18 years 1.4

18–25 years 9.8

26–44 years 30.7

45–65 years 38.6

Greater than 65 years 19.5

income
(n=15,996,894)

less than 38,500 24.9

38,500–77,000 32.8

77,001–118,000 20.8

greater than 118,000 21.5

Marital status
(n=15,959,850)

Single 22.8

Married/common-law 62.8

separated/widowed/divorced 14.4

Perceived self-health
(n=15,980,455)

excellent 18.1

Very good 38.0

good 30.6

Fair 9.8

Poor 3.5

Perceived life stress
(n=15,956,313)

not at all 11.3

Not very 22.4

A bit 42.0

Quite a bit 20.5

Extremely 3.8

sex
(n=15,996,917)

Male 54.7

Female 45.3

education
(n=15,744,206)

Less than secondary school graduate 15.8

Secondary school graduate 21.4

Some post-secondary education 5.3

Post-secondary certification 57.5

Alcohol frequency
(n=13,697,969)

less than once a month 18.2

More than once a month but not weekly 22.1

More than once a week but not daily 49.0

Daily 10.7

Type of smoker
(n=15,994,342)

Dailya 24.9

Occasionallyb 8.4

neverc 66.7

Notes: aDaily smoker, smokes daily at present time and has smoked more than 100 cigarettes in lifetime. bOccasional smoker, never a daily smoker and has smoked less than 
100 cigarettes in lifetime. cNever smoker, never smoked a whole cigarette and has never smoked 100 cigarettes in lifetime.

to examine and conduct research on the effect of immigrant 

status and ethnic variability as they relate to a number of 

important health issues, including smoking. Many studies 

on smoking among multi-ethnic populations have revealed 

significant variability in smoking preferences between dif-

ferent ethnic immigrant groups and the host population.13

Our study found significant variations in the smoking 

preferences, smoking initiation, and sociodemographic 
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characteristics among ethnic immigrant groups and native-

born Canadians. Specifically, Caucasian immigrants smoked 

15 cigarettes daily, which was a higher average than any 

other immigrant group but close to the 13 cigarettes smoked 

a day by native-born Canadians. This finding is supported 

by Asbridge et al, who found smoking to be a highly accept-

able behaviour among people of European ancestry.15 It is 

possible this socio-cultural acceptability of smoking follows 

European immigrants to Canada. Therefore, the close resem-

blance in the median number of cigarettes smoked daily 

Table 2 Smoking preferences

Participants’ immigrant  
and ethnic status

Median number of  
cigarettes smoked daily (N)

Median age of  
smoking onset (years)

Proportion of daily or  
occasional smokers (%)

native-born canadians 13 15 34.3

Caucasian immigrants 15 16 26.0

Asian immigrants 7 18 33.3

Black immigrants 6 18 26.8

Latino immigrants 8 17 23.4

Arab immigrants 10 18 45.5

Other immigrants 10 18 35.0

Table 3 Multi-level regression model

Variables OR LL 95% CI UL 95% CI P-value

0.04 0.02 0.06 ,0.0001

Ethnicity ,0.0001

Caucasian immigrants ref

Asian immigrants 0.40 0.32 0.50

Black immigrants 0.39 0.25 0.60

Latino immigrants 0.35 0.24 0.51

Arab immigrants 0.79 0.44 1.41

Other immigrants 0.49 0.29 0.82

Age category ,0.0001

Older than 65 years ref

Younger than 18 years 40.08 5.23 307.27

18–25 years 3.54 2.52 4.95

26–44 years 1.70 1.41 2.04

45–65 years 1.76 1.52 2.04

Income ,0.0001

less than $38,500 ref

$38,500–$77,000 1.48 1.28 1.71

$77,00–$118,000 1.85 1.54 2.22

Older than $118,000 2.33 1.91 2.84

Marital status ,0.0001

Married/common-law ref

Single 2.94 2.45 3.53

separated/widowed/divorced 1.44 1.24 1.67

Perceived self-health 0.0348

Poor ref

excellent 1.61 1.13 2.30

Very good 1.67 1.19 2.36

good 1.52 1.08 2.14

Fair 1.40 0.97 2.03

(Continued)
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Table 3 (Continued)

Variables OR LL 95% CI UL 95% CI P-value

Perceived life stress 0.0070

not at all ref

Not very 1.36 1.13 1.62

A bit 1.21 1.02 1.44

Quite a bit 1.34 1.09 1.65

Extremely 1.01 0.70 1.46

Sex 0.0001

Male ref

Female 1.26 1.12 1.42

Education ,0.0001

Less than secondary school graduate ref

Secondary school graduate 0.83 0.68 1.02

Some post-secondary education 1.06 0.76 1.47

Post-secondary certificate 0.47 0.39 0.57

Alcohol frequency 0.2776

less than once a month ref

More than once a month but not weekly 0.93 0.78 1.11

More than once a week but not daily 1.07 0.91 1.25

Daily 0.97 0.80 1.18

Type of smoker 0.1378

never ref

Daily 1.19 1.00 1.42

Occasionally 0.97 0.73 1.30

Age smoked first whole cigarette

1.10 1.08 1.11 ,0.0001

Ethnicity type of smoker 0.0461

Caucasian immigrant – non-smoker ref

Asian immigrant – daily smoker 0.81 0.52 1.25

Asian immigrant – occasional smoker 1.30 0.77 2.19

Black immigrant – daily smoker 1.87 0.81 4.29

Black immigrant – occasional smoker 2.44 0.81 7.34

Latino immigrant – daily smoker 0.56 0.20 1.57

Latino immigrant – occasional smoker 3.85 1.46 10.14

Arab immigrant – daily smoker 0.59 0.23 1.51

Arab immigrant – occasional smoker 0.33 0.06 1.75

Other immigrant – daily smoker 1.39 0.52 3.73

Other immigrant – occasional smoker 2.26 0.56 9.11

Random effects Effect estimate LL 95% CI UL 95% CI

level 3 – Province of residence 0.03 0.01 0.12

Level 2 – Health region of residence 0.05 0.02 0.11

level 1 – individual level 1.00

Intraclass correlation

Same province – same health region 2.4%

Same province – different health region 0.9%

Notes: LL 95% CI, lower limit of the 95% CI; UL 95% CI, upper limit of the 95% CI.
Abbreviation: Or, odds ratio.

between Caucasian immigrants and the native-born popula-

tion in Canada may be suggestive of strong underlying socio-

cultural similarities and ties between the two groups.

On an average, the majority of immigrants started smok-

ing 3 years later than the native-born Canadians. This finding 

may be best understood by the social learning theory,24 which 
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stresses the role of exposure to pre-smoking socio-cultural 

influences such as parental and peer attitudes toward cigarette 

use and/or the differential vulnerability to those influences as 

contributors to ethnic differences in smoking.10 It is reported 

that immigrant parents may be more strict and vigilant in 

monitoring their children’s cigarette smoking behaviors, 

when compared to Canadian parents.25,26 However, research 

has shown that for immigrant youth, native-born peers play an 

important role and are more likely to influence their smoking 

behaviors than their parents.27–30

Immigrants who were younger, single, Caucasian, 

females with high income and some post-secondary educa-

tion were significantly more likely to start smoking post-

migration to Canada. The social learning theory suggests 

that the active interaction of young immigrants with their 

Canadian peers may help influence their smoking initiation 

and behaviour.15 Griffin et al identified the smoking behavior 

of friends as a major predictor of smoking initiation among 

ethnic minority youths.31 Studies have also shown that young 

females are more likely to start smoking, when compared 

to young men of the same age.32 One possible explanation 

may be that young women mature earlier than young men 

and are quicker to adopt adult habits in Canada. Our study 

also found a direct correlation between higher income and 

education levels and the likelihood of smoking initiation. 

This may be attributed to issues of accessibility, affordability, 

and social desirability.

Self-perceived health and life stress were also significant 

predictors of smoking initiation post-migration to Canada. 

Paradoxically, young immigrants who perceived to be in 

very good or excellent health had an increased likelihood to 

start smoking. It has been reported that young people have 

self-exempting beliefs that cause them to underestimate the 

likelihood of addiction, health risks, and consequences of 

cigarette smoking.33,34 Studies have also shown that new 

immigrants experience increased levels of stress due to issues 

related to resettlement, school, employment, and absence 

of established social networks.35,36 Thus, the initiation of 

smoking might be used as a coping mechanism to help them 

reduce the various stresses and challenges associated with 

their migration to a new country.37

Strengths and limitations
Our study had a few limitations. First, the analyses were 

based on self-reported data. Second, due to the cross-sectional 

nature of the survey, we were unable to draw causal infer-

ences between the variables explored and the outcomes of 

interest. Third, it used telephone surveys, which may lack 

representativeness, as households without landline tele-

phones were not included. Finally, this study did not examine 

the genotyping or the duration of smoking and its molecular 

impact (epigenetic changes). Despite its aforementioned limi-

tations, this study also had a number of significant strengths. 

It used a large, representative, nation-wide, multi-ethnic 

sample and specifically looked to identify ethnic differences 

in the preferences of cigarette smoking and smoking initiation 

among Canadian immigrants.

Conclusion
The results of our study suggest that Caucasian female 

immigrants in Canada initiated smoking at a younger age and 

smoked more cigarettes than any other immigrant group or 

native-born Canadians. This is a particularly interesting find-

ing as Caucasian female immigrants may not be considered 

a vulnerable or at-risk population. To be effective, tobacco 

strategies specifically tailored for this overlooked population 

would require increased awareness, culturally appropriate 

initiatives, and gender-specific interventions.

Ethics statement
The CCHS was implemented and conducted with the coopera-

tion, support, and funding of Statistics Canada. The opinions 

expressed in this paper do not represent the views of Statis-

tics Canada. Please note that the publishing of analysis and 

results from research studies using any of the data products in 

research communications such as scholarly papers and jour-

nals is permitted by Statistics Canada. This study is exempt 

from ethics approval because it relies on the use of Statistics 

Canada public files and secondary analysis of anonymous 

data (Tri-Council Policy Statement, articles 2.2 and 2.4, 

respectively). Participation in this survey was voluntary.

Table 4 Marginal effects

Ethnicity of  
immigrants to  
Canada

Odds of smoking initiation after 
migration to Canada

Never  
smokers

Occasional  
smokers

Daily  
smokers

Caucasian immigrants 0.89a 2.49b 1.29a

Asian immigrants 0.65a 1.36a 0.62a

Black immigrants 0.59a 4.82b 1.09a

Latino immigrants 0.48c 4.34b 0.29a

Arab immigrants 2.39a 0.83b 0.63b

Other immigrants 0.59c 11.03b 1.20a

Notes: Odds, probability of event/probability of non-event (event here is 
smoking after migration to Canada). Odds .1 suggests an increased probability 
of smoking after migration to Canada. Odds ,1 suggests an increased probability 
of smoking before migration to Canada. aStatistically significant with P,0.01. 
bStatistically cannot ascertain if smoking was likely to have preceded migration or 
followed migration. cStatistically significant with P,0.05.
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