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ABSTRACT
Objectives: Declines in cigarette smoking have been
accompanied by increases in alternative tobacco
product (ATP) use, particularly among youth. This
study examines smoking susceptibility and ATP use in
a national sample of Canadian youth.
Methods: Data from grades 9–12 students who
participated in the 2012/2013 Youth Smoking Survey,
a nationally generalisable sample of Canadian students
(n=27 404) were used to examine cigarette smoking
susceptibility among never smokers (n=17 396).
Logistic regression models were used to examine
differences in smoking susceptibility by use of
flavoured and all ATPs and by sociodemographic and
lifestyle characteristics.
Results: Overall, 30% of Canadian grades 9–12 never
smokers were susceptible to cigarette smoking.
Compared to never users, those who had ever tried
ATPs (OR=1.96, 95% CI 1.59 to 2.42) and those who
had ever tried flavoured ATPs (OR=2.20, 95% CI 1.63
to 2.96) had significantly higher odds of being
susceptible to cigarette smoking.
Conclusions: ATP use is associated with smoking
susceptibility among youth never smokers. Findings
from this study, along with existing evidence, can be
used by policymakers to improve regulation around
youth access to ATPs (particularly flavoured varieties).

INTRODUCTION
Although the prevalence of cigarette
smoking has declined,1 2 the use of alterna-
tive tobacco products (ATPs) has emerged as
a popular trend among North American
youth.3–6 According to the 2011–2014
National Youth Tobacco Survey, ATPs such as
e-cigarettes and hookah were the most com-
monly used tobacco products among middle
school and high school students in the USA,
outpacing the use of cigarettes and cigars.7

In Canada, about 4 in 10 (42%) of high
school students reported ever using any form
of tobacco in 2010/2011.8 Factors

contributing to increasing ATP use include
low cost, good taste (particularly of flavoured
ATPs) and social acceptability of ATPs.9–15

Widespread misconceptions that ATPs are
less harmful than cigarettes also contributes
to ATP popularity.15 16

Among youth, popular varieties of ATPs
include smokeless tobacco, cigarillos and
cigars, bidis and hookah (or water-pipe).
Overall consumption of smokeless tobacco
has been increasing over time17 despite a low
prevalence of use among American youth.18

Cigarillo and cigar use is popular among
youth in the USA19 and Canada.5 Among stu-
dents in New York City, for example, use of
cigars and smokeless tobacco increased sig-
nificantly between 2001 and 2013 while cigar-
ette smoking declined significantly.20 From
2006 to 2010 in Canada, current bidi use rose
25% among youth and increased 50% among
females alone.21 Finally, hookah use is
increasing in popularity among youth in
Canada,3 21 the USA22 and worldwide.9 11 23

Strengths and limitations of this study

▪ The results of this study are generalisable as the
Youth Smoking Survey (YSS) is a large
(n=27 404), nationally representative survey.

▪ This study has important policy implications
given this new evidence that trying alternate
tobacco products is associated with higher odds
of cigarette smoking susceptibility among youth.

▪ Few studies assess the use of multiple varieties
of alternative tobacco by high school students.

▪ This study uses data from a self-reported, cross-
sectional survey. Therefore, no causal inferences
can be made.

▪ The YSS does not contain nicotine dependence
data.
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ATP use among youth is concerning for two reasons.
First, ATPs cause serious health problems, are addictive
and can promote or sustain nicotine depend-
ence.11 15 21 24 25 Despite widespread belief that ATPs
are less harmful than cigarettes, ATPs have serious dele-
terious effects.24 26 27 The addition of characterising
fruit and candy flavours helps fuel misperceptions
around harm associated with ATP use.11 28 In Canada3 8

and in the USA,19 29 30
flavoured ATPs are a popular

choice among youth and new tobacco users. Second,
ATP use may increase individual susceptibility to becom-
ing a cigarette smoker or a polytobacco user, and can
diminish chances of smoking cessation success.31 The
gateway hypothesis (ie, that ATP use can act as a bridge
to cigarette smoking), is supported by many studies to
date.9 15 16 25 31 32 Smoking susceptibility is defined as a
lack of a firm decision against smoking, and is a strong
predictor of smoking experimentation.33–35 Therefore,
smoking susceptibility is an important outcome in and
of itself. Better understanding smoking susceptibility has
the potential to provide direction to tobacco control pol-
icies and programmes to prevent smoking initiation.36

The purpose of this study was to examine smoking sus-
ceptibility and ATP use in a national sample of
Canadian grades 9–12 students. Specifically we hypothe-
sise that ATP use will be significantly positively associated
with smoking susceptibility among youth never smokers.
Second, we hypothesise that flavoured ATP use will also
be strongly and positively associated with smoking sus-
ceptibility among youth never smokers.

METHODS
Study design
The Youth Smoking Survey (YSS) is a biennial, national,
provincially generalisable, school-based, paper-and-
pencil survey that measures knowledge, attitudes and
behaviours related to tobacco use among Canadian stu-
dents.37 The target population is grades 6 through 12
students (ages 11–19) at public and private schools
(n=450) in 9 provinces. In the 2012/2013 cycle, those
residing in Manitoba, Yukon, Nunavut and Northwest
Territories and those living in institutions or on First
Nations reserves (representing about 5% of the
Canadian population) were excluded. Surveys were pilot
tested to assess student understanding of the questions.
Approximately three-quarters (73%) of respondents par-
ticipated with passive parental permission, and 27% par-
ticipated with active parental permission. The survey was
administered during class time, and student participants
were not remunerated. Survey development, design,
weights, response rates and data collection protocol for
the 2008 YSS have been published.37 On average during
the 2012/2013 YSS wave, 64% of schools that were
approached participated (range, 38% in Ontario to 96%
in Newfoundland) and 72% of eligible students com-
pleted questionnaires. The 2012/2013 YSS was adminis-
tered to 47 203 youths in grades 6 through 12 attending

schools from 9 (of 10) Canadian provinces (of note, in
Quebec, secondary school ends at grade 11.) Given the
low prevalence of tobacco use among grades 6–8 stu-
dents, this study uses data from grades 9 to 12 students
(n=27 404). The 2012/2013 YSS survey wave collected
data between November 2012 and June 2013 and were
analysed in 2015.

Measures and data sources
Only data from non-smokers (defined as those who
answered ‘no’ to the question, ‘Have you ever tried cig-
arette smoking, even just a few puffs?’) who had non-
missing values for the primary outcome of interest
(smoking susceptibility) were used in the current study
(n=17 396). The dichotomous outcome of interest from
the 2012/2013 YSS data set was ‘susceptible to smoking’
versus ‘not susceptible to smoking’. Students who were
considered not susceptible to smoking were those who
responded ‘definitely not’ to three questions: ‘Do you
think in the future you might try smoking cigarettes?’;
‘If one of your best friends was to offer you a cigarette,
would you smoke it?’, and; ‘At any time during the next
year, do you think you will smoke a cigarette?’ Methods
of characterising ‘susceptible non-smokers’ were devel-
oped by Pierce et al33 and are consistent with those used
in the Global Youth Tobacco Survey.36

Two independent variables of interest included ‘ever
use’ of ATPs and of flavoured tobacco products. Ever
use of ATPs was derived from students’ responses to the
question, ‘Have you ever tried any of the following?
(mark all that apply)’ with response options: smoking
pipe tobacco; smoking little cigars or cigarillos, smoking
cigars (not including little cigars or cigarillos, plain or
flavoured); smoking roll-your own cigarettes; smoking
bidis (little cigarettes that are hand-rolled in leaves, tied
with a string at the ends, and may come in different fla-
vours); using smokeless tobacco (chewing tobacco,
pinch, snuff or snus); using a water-pipe (hookah) to
smoke sheesha (herbal or tobacco); using blunt wraps
(a sheet or tube made of tobacco used to roll cigarette
tobacco; I have not tried any of these things. Students
who marked the ‘I have not tried any of these things’
were considered to have never used an ATP. Those with
non-missing data who marked at least one of the other
options were considered to have ever used an ATP. Ever
use of flavoured ATPs was derived from students’
response to the question, ‘Have you ever used flavoured
tobacco products (menthol, cherry, strawberry, vanilla,
etc.)?’ with response options yes/no. Students who
responded yes were considered to have ever used a fla-
voured tobacco product.
Two other independent variables of interest were past

30 day tobacco use and past 30 day flavoured tobacco
use. Past 30 days tobacco use was derived from the ques-
tion, ‘In the past 30 days, did you use any of the follow-
ing?’, with the same response options as those assessing
ever use of ATPs (see previous paragraph). Past 30 day
flavoured tobacco use was derived from student
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responses to the question, ‘In the past 30 days, did you
use any of the following flavoured tobacco products?’
with response options: menthol cigarette; flavoured little

cigar or cigarillo; flavoured cigar; flavoured tobacco in a
water-pipe (hookah), and; I did not use any of these
things in the past 30 days. Students who marked the ‘I

Table 1 Weighted distribution of sociodemographic characteristics, and lifestyle manner among non-smokers (see

definition), by level of susceptibility to cigarette smoking—YSS 2012/2013—students grade 9–12

Non-smokers (who never tried cigarette smoking, even just a few puffs)

(N=17 416)

Characteristics of survey population

Non-susceptible to cigarette

smoking (n, %)

Susceptible to cigarette

smoking (n, %) p Value*

Sociodemographic

Sex

Female 6485 (48.7) 2672 (52.7) 0.0032

Male 5810 (51.3) 2429 (47.3)

Grade

9 3503 (27.9) 1729 (32.7) <0.0001

10 3483 (25.4) 1551 (28.8)

11 3052 (25.1) 1128 (21.9)

12 2257 (21.6) 693 (16.6)

Provinces

Atlantic 4279 (6.8) 1625 (6.6) 0.1966

Quebec 1139 (15.1) 387 (13.7)

Ontario 2062 (48.7) 915 (50.9)

Saskatchewan 1501 (2.8) 706 (3.0)

Alberta 1498 (11.6) 659 (11.7)

British Columbia 1816 (15.0) 809 (14.1)

Ethnicity†

White 8737 (64.0) 3523 (65.3) 0.0033

Black 524 (9.0) 182 (6.0)

Asian 1460 (12.4) 645 (13.7)

Aboriginal (First Nations, Métis, Inuit) 521 (3.3) 268 (3.5)

Latin American/Hispanic 143 (1.9) 90 (2.9)

Other 842 (9.4) 350 (8.6)

Living area

Urban 10 256 (88.8) 4184 (88.4) 0.6050

Rural 2039 (11.2) 917 (11.6)

Lifestyle characteristics

Overall self-esteem score†

Less than median (score≤8) 3735 (28.4) 2318 (43.1) <0.0001

Median to <90 centile (score 9–11) 6400 (53.5) 2258 (45.7)

90 centile and above (score 12 up) 2126 (18.1) 509 (11.2)

Weekly spending money†

No money 2257 (24.9) 816 (22.7) 0.0312

$1–10 1694 (17.8) 753 (17.9)

$11–40 3129 (29.4) 1466 (33.4)

More than $40 2771 (27.9) 1042 (26.0)

Any family member smoking†

No 7845 (66.7) 2730 (56.4) <0.0001

Yes 4246 (33.3) 2245 (43.6)

Number of closest friends smoking†

No 8893 (79.7) 2947 (66.7) <0.0001

One friend 1108 (9.4) 641 (12.0)

2 friends or more 1333 (10.9) 971 (21.3)

Risk of having an alcohol or drug-related disorder†

No or moderate risk (score of 0 or 1) 10 614 (89.6) 3823 (79.2) <0.0001

High risk (score of 2 to 6) 1352 (10.4) 1131 (20.8)

*Rao-Scott χ2 p value for test of association.
†Per cent missing values are as follows. For ethnicity, 0.6%; Overall self-esteem score, 0.3%; Weekly spending money, 20%; Family member
smoking, 1.9%; Number of closest friends smoking, 8.6%; Risk of having an alcohol or drug-related disorder, 2.7%. Weekly spending money
was not included in any models because of the high proportion of missing values.
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did not use any of these things in the past 30 days’ were
considered to have not used a flavoured tobacco
product in the past 30 days. Students with non-missing
data who marked at least one of the other options were
considered to have used a flavoured tobacco product in
the past 30 days.
Covariates included the respondent’s sex (male,

female), grade (9–12), province (where the four
Atlantic provinces were grouped together because of cul-
tural similarity and relatively small n), self-reported
race/ethnicity (white, black, Asian, Aboriginal, Latin

American/Hispanic, or ‘other’), level of urbanisation
(urban, rural), amount of weekly spending money
received (no money, less than $10/week, $10–40/week,
more than $40/week), whether or not any close relatives
smoke (yes, no), and whether any close friends smoke
(none, one friend, two or more friends).
Two additional covariates included self-esteem and

risk of having an alcohol or drug-related disorder.
Self-esteem was included as a potential confounder
given the generally negative association between self-
esteem and smoking.38 39 Self-esteem score was derived

Table 2 Factors associated with susceptible to cigarette smoking among students who never ‘tried cigarette smoking, even

just a few puffs’—Logistic regression analyses—YSS 2012–2013—students grade 9–12

Factors OR unadjusted (95% CI)

OR adjusted (95% CI)

Model 1*

OR adjusted (95% CI)

Model 2†

Sociodemographic

Gender

Female 1.18 (1.06 to 1.31) 1.17 (1.05 to 1.31) 1.07 (0.94 to 1.21)

Male (ref) 1.00 1.00 1.00

Grade

9 1.52 (1.28 to 1.81) 1.59 (1.34 to 1.89) 1.93 (1.59 to 2.34)

10 1.47 (1.24 to 1.75) 1.53 (1.28 to 1.82) 1.73 (1.42 to 2.10)

11 1.13 (0.94 to 1.36) 1.18 (0.98 to 1.42) 1.28 (1.04 to 1.58)

12 (ref) 1.00 1.00 1.00

Provinces

Atlantic 0.92 (0.82 to 1.04) 0.86 (0.76 to 0.97) 0.78 (0.68 to 0.89)

Quebec 0.87 (0.72 to 1.04) 0.74 (0.62 to 0.88) 0.70 (0.58 to 0.85)

Saskatchewan 1.02 (0.89 to 1.16) 0.95 (0.83 to 1.09) 0.91 (0.78 to 1.05)

Alberta 0.97 (0.83 to 1.13) 0.90 (0.76 to 1.06) 0.85 (0.70 to 1.02)

British Columbia 0.90 (0.79 to 1.02) 0.83 (0.71 to 0.97) 0.79 (0.67 to 0.94)

Ontario (ref) 1.00 1.00 1.00

Ethnicity

Black 0.66 (0.51 to 0.84) 0.65 (0.51 to 0.84) 0.78 (0.58 to 1.04)

Asian 1.09 (0.94 to 1.26) 1.11 (0.94 to 1.32) 1.16 (0.96 to 1.40)

Aboriginal (First Nations, Métis, Inuit) 1.04 (0.82 to 1.32) 1.04 (0.82 to 1.33) 0.97 (0.74 to 1.28)

Latin American/Hispanic 1.52 (1.05 to 2.22) 1.52 (1.04 to 2.22) 1.48 (0.99 to 2.23)

Other 0.90 (0.74 to 1.09) 0.93 (0.74 to 1.15) 1.01 (0.80 to 1.26)

White (ref) 1.00 1.00 1.00

Living area

Rural 1.04 (0.89 to 1.23) 1.12 (0.94 to 1.34) 1.15 (0.94 to 1.39)

Urban (ref) 1.00 1.00 1.00

Lifestyle characteristics

Overall self-esteem score

Less than median (score ≤8) 2.45 (2.04 to 2.95) 2.16 (1.76 to 2.65)

Median to <90 centile (score 9 to 11) 1.38 (1.15 to 1.65) 1.31 (1.07 to 1.60)

90 centile and above (score 12 up) (ref) 1.00 1.00

Any family member smoking

Yes 1.55 (1.39 to 1.73) 1.21 (1.07 to 1.38)

No (ref) 1.00 1.00

Number of closest friends smoking

One friend 1.54 (1.28 to 1.84) 1.37 (1.12 to 1.67)

2 friends or more 2.33 (1.99 to 2.72) 2.01 (1.69 to 2.39)

None (ref) 1.00 1.00

Risk of having an alcohol or drug-related disorder

High risk (score of 2–6) 2.27 (1.95 to 2.65) 2.20 (1.85 to 2.62)

No or moderate risk (score of 0 or 1) (ref) 1.00 1.00

*Model 1 included and adjusted for only sociodemographic variables.
†Model 2 included all sociodemographic and lifestyle variables considered as potential confounders of each other.
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Table 3 Five comparisons using multiple logistic regressions for the associations, outcome as susceptible to cigarette smoking—YSS 2012/2013—student grade 9–12

Susceptible to

cigarette smoking* OR crude OR adjusted

Outcomes n (%) (95% CI) (95%CI)

Comparison 1 (n=17 090)†

Never tried cigarette smoking, but ever tried other types of tobacco 775 (45.7) 2.18 (1.84 to 2.59) 1.96 (1.59 to 2.42)

Never tried cigarette smoking, never tried any types of tobacco (ref) 4220 (27.8) 1.00 1.00

Comparison 2 (n=16 231)†

Never tried cigarette smoking, but ever tried some flavoured tobacco 376 (47.5) 2.35 (1.84 to 3.00) 2.20 (1.63 to 2.96)

Never tried cigarette smoking, never tried any types of tobacco (ref) 4220 (27.8) 1.00 1.00

Comparison 3 (n=16 770)‡

Never tried cigarette smoking, but some flavoured tobacco in past 30 days 200 (51.4) 2.61 (1.81 to 3.77) 1.69 (1.08 to 2.64)

Never tried cigarette smoking, no tobacco in past 30 days (ref) 4644 (28.9) 1.00 1.00

Comparison 4 (n=1682)§

Never tried cigarette smoking, but ever tried some flavoured tobacco 376 (47.5) 1.16 (0.85 to 1.59) 1.21 (0.88 to 1.67)

Never cigarette, never flavoured tobacco, but ever other types of tobacco (ref) 436 (43.8) 1.00 1.00

Comparison (n=683)§

Never tried cigarette smoking, but some flavoured tobacco in past 30 days 200 (51.4) 1.08 (0.63 to 1.85) 0.93 (0.52 to 1.64)

Never cigarette, no flavoured in past 30 days, but ATP in past 30 days (ref) 153 (49.6) 1.00 1.00

*Unweighted number and per cent of participants who were classified to be susceptible to cigarette smoking in each group.
†Variables considered as confounders in the final model: gender, grade, ethnicity, overall self-esteem score, family member smoking, number of closest friends smoking and risk of having an
alcohol or drug-related disorder.
‡Variables considered as confounders in the final model: gender, grade, family member smoking and risk of having an alcohol or drug-related disorder.
§Variables considered as confounders in the final model: gender, grade and family member smoking.
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from participant responses to the following three state-
ments: In general, I like the way I am; When I do some-
thing, I do it well; I like the way I look. Response options
were on a five-point Likert scale ranging from True to
False. Scores were summed (responses to each statement
were scored from ‘True’=4 to ‘False’=0) and categorised
into three levels of self-esteem: less than median (score
≤8), median to less than 90th centile (score 9–11) and
90th centile or above (score 12+). Risk of having an
alcohol or drug-related disorder was included as a
potential confounder because of the significant associ-
ation between tobacco use and alcohol and/or illicit
drug use among youth.40 41 Risk of having an alcohol or
drug-related disorder was considered dichotomous (less
than high risk, high risk), and was derived from partici-
pants’ yes/no responses to the following questions:
‘Have you ever ridden in a car driven by someone
(including yourself) who was ‘high’ or had been using
alcohol or drugs?’; ‘Do you ever use alcohol or drugs to
relax, feel better about yourself, or fit in?’; ‘Do you ever
use alcohol or drugs while you are by yourself, alone?’;
‘Do you ever forget things you did while using alcohol
or drugs?’; ‘Do your family and friends ever tell you that
you should cut down on your alcohol or drug use?’;
‘Have you ever gotten into trouble while you were using
alcohol or drugs?’. Participants were defined as no/
moderate risk if they answered yes to zero or one of the
questions, and participants were defined as high risk if
they answered yes to at least two of the questions.

Statistical analysis
Survey weights were used to adjust for sample selection
(school and class levels), non-response (school, class
and student levels), and post-stratification of the sample
population relative to grade and sex distribution in the
total population. Data were weighted so that the var-
iances take account of the sample design. Descriptive sta-
tistics were used to show the weighted distribution of
smoking susceptibility by sex, grade, geographic region,
self-reported race/ethnicity, self-esteem category, weekly
spending money, family member smoking, the number
of closest friends smoking and the risk of having an
alcohol or drug-related disorder. The weekly spending
money variable had a high proportion of missing values
(20%), so was not included in any models. For all other
variables, less than 10% were missing values. Rao-Scott
χ2 statistics were applied to generate a p value for the
statistical difference of each association.
To examine smoking susceptibility among never-

smokers, two multiple logistic regression models were
fitted to examine associations between sociodemo-
graphic characteristics and lifestyle manner and odds of
having the outcome, using PROC SURVEY LOGISTICS
in SAS 9.4 (SAS/STAT software, SAS Institute Inc, Cary,
North Carolina, USA). Model 1 included all sociodemo-
graphic variables, and model 2 included all sociodemo-
graphic and lifestyle characteristics.

To examine differences in smoking susceptibility by
ATP use, we separately conducted five nested case–
control analyses within this survey population. The first
case–control analysis compared the outcome among the
case group ‘Never tried cigarette smoking, but ever tried
other types of tobacco’ to that of the control group
‘Never tried cigarette smoking, never tried any types of
tobacco’. The second case–control analysis compared
the outcome among the case group ‘Never tried cigar-
ette smoking, but ever tried some flavoured tobacco’ to
that of the same control group. The third case–control
analysis compared the outcome among the case group
‘Never tried cigarette smoking, but used some flavoured
tobacco in past 30 days’ to that of the control group
‘Never tried cigarette smoking, did not use any types of
tobacco in past 30 days’. The fourth and fifth case–
control analyses aimed to examine the extent to which
flavoured ATP use was associated with smoking suscepti-
bility controlling for ATP use. Therefore, the fourth
case–control analysis compared the outcome among the
case group ‘Never tried cigarette smoking but ever tried
flavoured tobacco’ with the control group ‘Never tried
cigarettes, never tried flavoured tobacco, ever tried
other types of tobacco’, and the fifth analyses compared
the outcome among the case group ‘Never tried cigar-
ettes, but tried some flavoured tobacco in the past 30
days’ with the control group ‘Never tried cigarettes, no
flavoured tobacco in the past 30 days, but tried ATP in
the past 30 days.’
All covariates were individually assessed as confoun-

ders using the following criteria: (1) how it was asso-
ciated with the main exposure, (2) how it was associated
with the outcome and (3) whether it was theoretically a
pathway of disease process. A covariate was included in
the final model if it produced a significant association
with the outcome with a p value less than 0.05 for any
level of the variable. At first, the full models consisted of
main exposure, outcome and potential confounders.
Assumptions of logistic regression were checked and
Goodness-of-fit test was used to check model fit. A back-
ward elimination strategy was employed in order to
evaluate each covariate in the presence of others.
Potential confounders were removed one at a time if
change-in-estimate of effect measure was less than 10%.
The final model (reduced model) for each exposure
was tailored to include only covariates that appeared to
be a confounder in order to avoid over adjustment and
a residual confounding effect.

RESULTS
The weighted distribution of factors associated with
smoking susceptibility among non-smokers is presented
in table 1. Overall, 70.2% of non-smokers were consid-
ered non-susceptible to cigarette smoking, and 29.8%
were considered susceptible (data not shown). There
were significant differences in susceptibility by gender,
grade, self-esteem, weekly spending money, family and
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friends smoking and those at high risk of having an
alcohol or drug-related disorder.
Table 2 shows results from the logistic regression ana-

lyses that examined factors associated with the odds of
being susceptible to cigarette smoking. Females had sig-
nificantly higher odds of being susceptible to smoking,
as did students in grades 9 and 10 relative to those in
grade 12. There were no significant differences in
smoking susceptibility by region, other than in British
Columbia, non-smoking students had significantly lower
odds of being susceptible to smoking. Model 2 showed
that students with lower self-esteem had significantly
higher odds of being susceptible to smoking compared
to students with high self-esteem. Students with at least
one family member smoking and with at least one
friend smoking also had significantly higher odds of
being susceptible to smoking compared to students with
no family members or friends smoking. Finally, students
at high risk of an alcohol or drug-related disorder had
significantly higher odds of being susceptible to
smoking relative to students with no or moderate risk of
having such a disorder.
Results from the five logistic regressions models fit to

examine the association between different exposures to
‘ever tried other types of tobacco’, ‘ever tried some fla-
voured tobacco’, ‘used some flavoured tobacco in past 30
days’ and the susceptibility to cigarette smoking are pre-
sented in table 3. After adjusting for confounders, stu-
dents who ever tried ATPs had significantly higher odds
of being susceptible to cigarette smoking (OR=1.91, 95%
CI 1.56 to 2.34) compared to students who never tried
any types of tobacco. Similarly, students who had ever
tried a flavoured ATPs had significantly higher odds of
being susceptible to cigarette smoking (OR=2.07, 95% CI
1.54 to 2.78) compared to students who never tried any
types of tobacco. The same pattern held for students who
tried flavoured tobacco in the past 30 days, with these stu-
dents being at significantly higher odds of being suscep-
tible to smoking relative to students who had never
smoked a cigarettes and had not consumed ATPs in the
past 30 days (OR=1.86, 95% CI 1.25 to 2.77). Students
who reported smoking flavoured ATPs ever or in the past
30 days did not have significantly different cigarette
smoking susceptibility compared to those who smoked
flavoured ATPS ever or in the past 30 days, respectively.

DISCUSSION
In 2012/2013, almost one-third (30%) of Canadian
grades 9–12 students who never smoked were susceptible
to cigarette smoking. Smoking susceptibility among
never smokers is significantly higher among those in
younger grades, those who have family members or
friends who smoke and those who are at high risk of
having an alcohol or drug-related disorder. Importantly,
never smokers who have ever tried ATPs, and particu-
larly flavoured ATPs, are at significantly increased odds
of being susceptible to cigarette smoking.

First, 30% of Canadian grades 9–12 students were sus-
ceptible to smoking in 2012/2013, compared to 12.5%
of never-smoking youth worldwide and 26.5% of youth
in the Americas who were categorised as susceptible to
cigarette smoking in the Global Youth Tobacco Survey.36

Given that methods of characterising susceptible non-
smokers were almost identical between the Global Youth
Tobacco Survey and our survey, it is of concern that
Canadian youth appear to be on the high end of the
global spectrum in terms of smoking susceptibility. It
may be that the high prevalence of cigarette smoking
susceptibility is related to the overall low smoking preva-
lence in Canada. To be considered ‘susceptible’ to
smoking, respondents must report being non-smokers.
With a low smoking rate, therefore, the pool of poten-
tially smoking susceptible respondents is larger. The
30% of susceptible never-smokers in our study is fairly
consistent with previous waves of the YSS. For example,
in 2006, 28% of never smoker grades 9–12 students were
susceptible to smoking.42 Continued efforts to decrease
smoking susceptibility and to prevent movement from
susceptibility to smoking initiation are required.
Second, smoking susceptibility in our study was signifi-

cantly associated with female gender, younger grades,
parental or peer smoking, low self-esteem and high risk
for alcohol or drug-related disorders. Female gender
and younger grade has been previously associated with
smoking susceptibility in Canada,42 although globally,
male gender and age have been found to be positively
associated with smoking susceptibility.36 One potential
reason for our discrepant findings with respect to age
was that the global survey examined smoking susceptibil-
ity among 13, 14 and 15-year olds, whereas we examined
smoking susceptibility among grades 9–12 (typically ages
14–18). It may be that students who have never smoked
by 12th grade are already very resistant to smoking.
Thus, the smoking susceptibility measure (ie, susceptibil-
ity among never smokers) created a finding counter to
what was found in the global survey. Our findings that
family member and close friend smoking are associated
with smoking susceptibility are in line with previous
research finding that parental and peer smoking is a
well-established factor associated with smoking suscepti-
bility.36 42 Finally, drug and alcohol use have been asso-
ciated with smoking susceptibility in previous research,42

and our findings are consistent with previous studies
finding that tobacco use among youth is significantly
associated with alcohol and/or illicit drug use among
youth.40 41

Finally, never smokers who have ever tried ATPs, and
particularly flavoured ATPs, are at significantly increased
odds of being susceptible to cigarette smoking. This
finding is notable given the current policy action on fla-
voured tobacco in Canada where provincial and federal
restrictions on the sale of tobacco with characterising fla-
vours are coming into effect,8 the European Union,
which aims to ban menthol in 2016,43 and the USA,
where the Food and Drug Administration banned
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cigarettes with characterising fruit, candy and clove fla-
vours in 2009.44 This is the first study to the best of our
knowledge to find that ATP use, and particularly fla-
voured ATP use is associated with significantly higher
odds of being susceptible to smoking cigarettes among
youth who have never tried cigarettes. We found no stat-
istically significant difference in smoking susceptibility
between youth who reported using flavoured ATPs and
those who reported using ATPs that were non-flavoured,
indicating that in this particular (relatively small)
sample, users of flavoured ATPs did not have signifi-
cantly higher odds of smoking susceptibility compared
to youth who used non-flavoured ATPs.
This study has several limitations. First, cross-sectional

survey data like the YSS data described here do not
allow causal inferences to be made. Second, data are
self-reported and were not accompanied by biochemical
measures of smoking behaviours or tobacco smoke
exposure. Third, YSS does not contain nicotine depend-
ence data. Future research should confirm these find-
ings using validated nicotine dependence measures,
given that polytobacco use and ATP use may be asso-
ciated with nicotine dependence irrespective of cigarette
smoking status. Fourth, it is possible that unmeasured
confounders (eg, teacher’s smoking attitudes or beha-
viours or exposure to tobacco advertising) could have
been associated with both ATP use and cigarette
smoking susceptibility. Unfortunately the YSS does not
collect data on these variables and therefore they were
not included in the analyses. Finally, this survey did not
contain information on electronic cigarette use, which is
a limitation since electronic cigarettes may be consid-
ered an important and increasing form of ATP use.45 46

In addition, the liquid vaporised by electronic cigarettes
is often flavoured,47 which has implications for regula-
tion of flavoured ATPs not captured by the current
study. Despite these limitations, the results from this
large, provincially-generalisable, national study indicate
that ATP use is indeed associated with smoking suscepti-
bility, which is of concern given the growing prevalence
of ATP use in Canada and globally.2 3 5 6 21

Findings from this study, along with existing evidence,
can be used by policymakers to improve regulation
around ATP access among youth and particularly
around flavoured ATP use.
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