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ABSTRACT

INTRODUCTION: The popularity of e-cigarettes has increased significantly in recent years. E-cigarettes are perceived as less harmful than
cigarettes, and both dual-use of cigarette and e-cigarette use is common among adolescents. This study assessed cigarette and e-ciga-
rette risk perception and associations with dual-product use among Canadian adolescents.

METHODS: We used data from the 2016-2017 Canadian Student Tobacco, Alcohol, and Drugs Survey. Perceived risks of cigarette and
e-cigarette use were classified into 4 categories: “high-risk perception,” “high-e-cigarette-risk and low-cigarette-risk perception,” “low-e-
cigarette-risk and high-cigarette-risk perception,” and “low-risk perception.” Adjusted odds ratios (aOR) were estimated from multinomial
logistic regression.

RESULTS: Of the population, 92% perceived high risk from cigarettes, and 65% from e-cigarettes. Compared to students with low-risk per-
ception, those with high-risk perception of both products had lower odds of dual-use (aOR: 0.21; 95% confidence interval [Cl]: 0.15, 0.28),
cigarette-only use (aOR: 0.33; 95% Cl: 0.25, 0.45), and e-cigarette-only use (aOR: 0.64; 95% CI: 0.51, 0.79) relative to nonusers. Adoles-
cents with high-e-cigarette and low-cigarette-risk perception had higher odds of e-cigarette-only use, relative to nonusers. Those with high-
risk perception were more likely to be e-cigarette-only users relative to cigarette-only users.

CONCLUSION: Results highlight that high perceived risk is associated with lower odds of use. However, those with a high-risk percep-
tion of both products had higher odds of e-cigarette use relative to cigarette-only users; as did those with high-e-cigarette and low-
cigarette-risk perception, relative to nonusers. Future research should assess ways of communicating the risks of adolescent tobacco

use.
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Introduction

Tobacco remains a leading cause of preventable death and dis-
ease in Canada and contributes to the prevalence of cancer,
heart disease, stroke, and chronic respiratory disease.!* In
2012, more than 45000 deaths were attributed to smoking,
adding to an economic burden of $16.2 billion.> About 36.6%
of 16- to 19-year-old Canadians in 2018 reported ever using
cigarettes and 15.5% had prior-30-day use, which was a signifi-
cant increase from the prior year.® In 2016 to 2017, 1% of ado-
lescents in Grades 7 to 9 were current smokers.” Although
cigarettes have historically been the most commonly used
tobacco product in Canada, electronic cigarette (e-cigarette)
use has surpassed cigarette use among youth. In 2018, 37% of
those aged 16 to 19 had tried e-cigarettes, and 14.6% reported
use within the 30days prior to the survey, also a significant
increase in use from 2017.6 About 6.3% of those in Grades 7 to
9 used e-cigarettes in the previous 30days.” In addition, ciga-
rettes and e-cigarettes are the most common products used
concurrently, and 64.5% of e-cigarette users 15 and older in
Canada also smoke cigarettes.®

The perception that e-cigarettes are less harmful than con-
ventional cigarettes may be an important aspect of adolescent
uptake of e-cigarettes. Perceived risk has been shown to be a
factor in cigarette and e-cigarette initiation and cessation.’
Among U.S. adults, there was a decline in the perception that
e-cigarettes were not as harmful as combustible cigarettes from
50.7% in 2012 to 34.5% in 2017.1° However, a study of U.S.
youth found that the belief that e-cigarettes were less harmful
than cigarettes increased to 73.0% in 2014.1* A 2015 qualitative
study also found that 12- to 17-year-old Canadians perceive
e-cigarettes as less harmful than combustible cigarettes.!?

Many previous studies have examined associations between
tobacco product use and the perceived risks of use. Amrock
et al'! found that cigarette and e-cigarette use were each associ-
ated with a lower perception of harm and addictiveness.
Likewise, ever-use of combustible or e-cigarettes was associ-
ated with a lower perceived risk of unfavorable outcomes
among male high school students, with a significant difference
in risk perceptions for e-cigarette users.’> In a 2016 study
among U.S. youth, 74.6% of e-cigarette users, and 15.5% of
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cigarette users said they believed all tobacco products were
harmful, but their product was not.!* Margolis et al'® reported
that nontobacco users who perceived e-cigarettes cause a lot of
harm had lower odds of both openness and curiosity about
e-cigarettes than those who perceived less harmfulness.

A few prior studies have also examined the perceived risks of
cigarettes and e-cigarettes and their association with the use of
multiple tobacco products. Some of these studies have found
that perceived risk was negatively associated with dual-use.1617
Cooper et al'® found that college students’ perceptions of ciga-
rette and e-cigarette harm were lower among exclusive and
dual-users than nonusers. A 2014-2015 study of Texas youth
found that 53% of multiple-product users reported e-cigarettes
as not at all harmful to health, compared to 43% of single-prod-
uct users.’” Similarly, 21% of participants who were multiple-
product users reported that cigarettes are not at all harmful,
compared to 6% of single-product users.'” In contrast, Ali et al'®
reported that U.S. adolescent dual-users were more likely to
believe that all tobacco is harmful than single-product users. In
addition, Farsalinos et al'” found that a higher risk perception
for e-cigarettes was a strong predictor of being a dual-user.

The lack of consensus in the literature leaves an unclear
understanding of the associations between perceived risk and
dual-use. Furthermore, several of the previous studies did not
specify which products were being used concurrently, and none
have clearly differentiated between perceived risks of multiple
products.’®!? This study assessed 4 categories of cigarette,
e-cigarette risk perception, and their associations with cigarette
and e-cigarette use among Canadian adolescents.

Method
Data

This study used data from the 2016-2017 Canadian Student
Tobacco, Alcohol, and Drugs Survey (CSTADS; formerly the
Youth Smoking Survey), a biennial, cross-sectional, school-
based survey of a generalizable sample of students intended to
track adolescent substance-use behavior.?’ The target popula-
tion consists of Canadians attending private, public, and
Catholic schools enrolled in Grades 7 to 12 (secondary I
through V in Quebec). The survey excluded those living on
First Nations reserves, Canada’s 3 northern Territories (ie,
Yukon, Nunavut, and Northwest Territories), and those attend-
ing special schools or schools on military bases. The CSTADS
uses a stratified single-stage cluster design (with the exception
of the province of Quebec, where almost all schools partici-
pated), with strata based on health-region smoking rate and
type of school. For each province, 2 or 3 health-region smoking
rate strata and 2 school-level strata are defined. Random selec-
tion of schools within each stratum allowed for a generalizable
sample for each province. All eligible students within selected
schools were administered the survey. Research ethics boards at
multiple levels approved the study (eg, Health Canada, the

University of Waterloo, institutions and school boards in each

participating province). Consistent with school board require-
ments, parents provided permission for their child to participate
in the study via active parent permission or active information-
passive permission protocols. Only students with parental per-
mission were invited to participate on the day the survey was
administered. All schools that participated in the 2016-2017
survey, except for schools in Quebec, received a $100 honorar-
ium. Students were not remunerated and could stop answering
the survey at any time. The 2016-2017 CSTADS was imple-
mented in schools between October 2016 and June 2017. The
province of New Brunswick declined participation in the 2016-
2017 cycle. A total of 52103 (weighted 2088473) students in
Grades 7 to 12 completed the survey, corresponding to 76% of
the eligible student population in participating schools.

Measures

The main dependent variable of interest was dual-use status.
Four categories of dual-use status were derived: current ciga-
rette-only user, current e-cigarette-only-user, dual-user of both
products, and nonuser. Current use was defined as any use
within the 30days prior to the survey.?! Participants who did
not use either product in the previous 30 days were considered
nonusers.

Perceived risk, the main independent variable, was con-
structed using the question: “How much do you think people
risk harming themselves when they do each of the following
activities? . .. (risk behaviors) on a regular basis,” for cigarettes
and e-cigarettes. “No risk” and “slight risk” responses were
grouped to make the “low-risk” category. “Moderate risk” and
“great risk” were grouped to form the “high-risk” category. We
treated the responses “I do not know” and “not stated” as miss-
ing data. Responses were classified into 4 categories: “high-risk
perception” of both products, “high-e-cigarette-risk and low-
cigarette-risk perception,” “low-e-cigarette-risk and high-ciga-
rette-risk perception,” and “low-risk perception.”

In addition, we included students’ demographic informa-
tion: grade (7-12), sex (male/female), median household
income for the district, urban area (urban/rural), province,
marijuana use, and other tobacco product use. Grade, sex,
and urban area were evaluated using the questions: “Are you
female or male?,” “What grade are you in?” and “Is the
respondent’s school in an urban or rural region?” Median
household income was the median household income of the
area where the respondent’s school is located according to
the Canadian 2011 census data. Marijuana use was evaluated
using responses to the question: “Have you ever used or tried
marijuana or cannabis (a joint, pot, weed, hash, or hash oil)?”
Other tobacco product use was defined as ever using tobacco
products including little cigars, cigarillos, cigars, roll-your-
own cigarettes, smokeless tobacco, nicotine patches, nicotine
gum, nicotine lozenges, nicotine inhalers or nicotine spray,
water-pipe (hookah) to smoke shisha (herbal or tobacco), or
blunt wraps.
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Statistical analysis

The analysis included demographic characteristics for all sam-
ple students. Wald chi-square tests were used in univariate
analyses to determine the crude association between each of
the students’ self-estimated behavioral risk perception (ciga-
rette or e-cigarette) and students’ demographic characteristics.
Given the categorical nature of the dependent measure, a mul-
tinomial logistic regression analysis was used to examine the
association between risk perception and dual-use status. The
regression adjusted for grade, sex, urbanity, province, median
household income, marijuana use, and other tobacco product
use to assess perceived risk in association with cigarette, e-cig-
arette, and dual-use. All tests were 2-sided and used a 5% sig-
nificance level. We used bootstrap weights to account for the
complex survey design and computed the variance by specify-
ing balanced repeated replication (BRR) with the suggested
Fay factor. All of the statistical analyses were performed using
SAS 9.4 (SAS Institute, Inc, Cary, NC).

Results

Descriptive statistics of the sample are presented in Table 1. Of
the 52103 participating students, 51.3% (25962) were male,
84.0% (39469) were in an urban area, 44.9% (10195) were in
Ontario, and the median household income was $59402.
Students from each grade accounted for a range of 16.3% (8th
grade) to 17.1% (9th grade) of all participants. About 86.3% of
the population were nonusers, followed by e-cigarette-only
users (7.5%), dual-users (3.4%), and cigarette-only smokers
(2.8%). Table 2 presents the self-estimated risk perception of
cigarettes and e-cigarettes by demographic characteristics. Of
all study participants, 92.0% perceived high risk from regular
cigarette use, and 65.1% from regular e-cigarette use. More
female students than male students reported that using ciga-
rettes and e-cigarettes puts people at high risk of harm. A
high-risk perception of cigarette use was lowest among 7th
graders and highest among 10th graders (89.8% vs 93.7%). In
contrast, 7th graders were most likely to think regular use of
e-cigarettes puts people at risk of harm, while 11th graders
were least likely (73.5% vs 60.3%). More students who had
never used marijuana reported that using e-cigarettes puts peo-
ple at high risk of harm than those who had ever used mari-
juana. Reporting high-risk perception of e-cigarettes was more
prevalent among never users of other tobacco products than
ever-users.

Adjusted odds ratios (aOR) from the multinomial regres-
sion analysis are shown in Table 3 with the base category being
nonusers of both cigarettes and e-cigarettes. Compared to stu-
dents with a low-risk perception of both products, the likeli-
hood of dual-use was lower among students with a high-risk
perception of both products (aOR: 0.21; 95% confidence inter-
val [CI]: 0.15, 0.28) and those with low-e-cigarette-risk and
high-cigarette-risk perception (aOR: 0.49; 95% CI: 0.36,0.67).
Similarly, lower odds of cigarette-only use was found among

students with a high-risk perception of both products (aOR:
0.33; 95% CI: 0.25, 0.45) and low-e-cigarette-risk and high
cigarette-risk perception (aOR: 0.61; 95% CI: 0.45,0.83) com-
pared to students with a low-risk perception of both products.
In addition, the likelihood of e-cigarette-only use was lower
among students with a high-risk perception of both products
but higher among other groups (ie, high-e-cigarette-risk and
low-cigarette-risk perception, low-e-cigarette-risk, and high
cigarette-risk perception).

Table 4 presents the association between the perceived harm
of cigarette and e-cigarette use and dual-use status. The results
in column 2 have the base category of cigarette-only users.
Those with a high-risk perception of both products had lower
odds (aOR: 0.61; 95% CI: 0.41, 0.93) of dual-use compared to
those with a low-risk perception of both products. In Column
3, the base category is e-cigarette-only users. Lower odds of
dual-use relative to e-cigarette-only users was found among
those with high-risk perception of both products (aOR: 0.32;
95% CI: 0.23, 0.45) and those with low-e-cigarette-risk and
high-cigarette-risk perception (aOR: 0.29; 95% CI: 0.21,0.39).
The base category in Column 4 was cigarette-only users. The
likelihood of e-cigarette-only use was higher among those with
a high-risk perception of both products (aOR: 1.91; 95% CI:
1.38,2.65) and those with low-e-cigarette-risk and high-ciga-
rette-risk perception (aOR: 2.80; 95% CI: 2.07, 3.79) com-
pared to those with a low-risk perception of both products.

Discussion

This study assessed 4 categories of cigarette and e-cigarette risk
perception, and their associations with cigarette, e-cigarette,
and dual-product use among Canadian youth. Results of this
study indicate that those with a high-risk perception of both
products were less likely to be dual-users, cigarette-only users,
or e-cigarette-only users than those with a low-risk perception
of both products. These findings are in line with prior studies
that show associations between cigarette and e-cigarette use
and a lower perception of harm.1%13 Prior studies also indicate
that risk perception is associated with product use.102!

In this study, relative to cigarette-only users, those with a
high-risk perception of both products had lower odds of dual-
use than those with a low-risk perception of both products.
Participants with high perceived risk could be concerned about
the possibility of increased nicotine dependence or other risks
associated with dual-use.?>?3 In addition, compared to those
with low-risk perception, those with high-risk perception had
higher odds of e-cigarette-only use relative to cigarette-only
users. Our findings indicate that, relative to e-cigarette users,
those with a high-risk perception of both products had lower
odds of dual-use than those with a low-risk perception of both
products.11122425 Tt is possible that though many adolescents
perceived both products as harmful, they still considered e-cig-
arettes less risky than combustible cigarettes, as previous
research suggests. Ali et al'® reported that U.S. adolescent
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Table 1. Sample descriptive statistics among Canadian students in Grades 7 to 12, 2016-2017 (n=52103).

N, UNWEIGHTED N, WEIGHT %, WEIGHTED (95% Cl)
Grade
7th 8931 341874 16.37 (16.37, 16.37)
8th 9257 339471 16.26 (16.25, 16.26)
9th 10,643 357311 1711 (17.09, 17.12)
10th 8752 356745 17.08 (17.08, 17.09)
11th 8257 355141 17.01 (17.00, 17.01)
12th 6263 337838 16.18 (16.17, 16.18)
Sex
Female 26141 1016462 48.67 (48.67, 48.68)
Male 25962 1071919 51.33 (51.32, 51.33)
Urban area
Urban 39469 1754253 84.00 (77.97, 90.04)
Rural 12634 334128 16.00 (9.96, 22.03)
Province
Newfoundland and Labrador 6045 28564 1.37 (1.36, 1.37)
Prince Edward Island 4536 9012 0.43 (0.40, 0.46)
Nova Scotia 4819 54609 2.61 (2.61, 2.62)
Quebec 3244 380650 18.23 (18.22, 18.23)
Ontario 10195 938019 44.92 (44.90, 44.93)
Manitoba 3864 85469 4.09 (4.09, 4.09)
Saskatchewan 3417 68435 3.28 (3.28, 3.28)
Alberta 9448 250916 12.01 (12.01, 12.02)
British Columbia 6535 272706 13.06 (13.05, 13.06)

Dual-use status

Dual-user 2349 70759 3.41 (2.93, 3.90)
Cigarette-only smokers 1473 57192 2.76 (2.13, 3.39)
E-cigarettes-only users 5043 156 155 7.53 (6.68, 8.39)
Nonusers of both 42796 1788849 86.29 (85.24, 87.35)
Marijuana use

Yes 11044 428152

No 40421 1639478

20.71 (18.83, 22.58)
79.29 (77.42, 81.17)
Other tobacco product use
Yes 9558 376201
No 42545 1712180

18.01 (16.93, 19.09)
81.99 (80.91, 83.07)

Risk perception

High-risk perception 27606 1163139 64.36 (63.40, 65.31)
High-e-cigarette-risk and low-cigarette-risk perception 459 17130 0.95 (0.79, 1.11)
Low-e-cigarette-risk and high-cigarette-risk perception 13069 492763 27.26 (26.56, 28.07)
Low-risk perception 3748 134285 7.43 (6.82, 8.04)

Median household income - - $59402 ($50815, $76745)

Continuous variables were reported using the median (1st quantile, 3rd quantile), whereas categorical variables were reported with unweighted counts, weighted counts
and weighted percentage (95% confidence interval).
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Table 3. The association between perceived risk of cigarette and e-cigarette use and dual-use status, relative to nonusers of both products.

DUAL-USERS VS

NONUSERS

CIGARETTE-
ONLY USERS VS
NONUSERS

E-CIGARETTE-
ONLY USERS VS
NONUSERS

Risk perception

High-risk perception

High-e-cigarette-risk and low

cigarette-risk perception

Low-e-cigarette-risk and

high cigarette-risk perception

Low-risk perception
Grade
7th
8th
9th
10th
11th
12th
Sex
Female
Male
Urban area
Urban
Rural

Province

Newfoundland and Labrador

Prince Edward Island
Nova Scotia
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Marijuana use
Yes
No
Other tobacco product use
Yes

No

0.21 (0.15, 0.28)

0.91 (0.28, 2.96)

0.49 (0.36, 0.67)

Ref

0.54 (0.26, 1.14)
0.97 (0.50, 1.87)
1.41 (0.88, 2.26)
1.11 (0.82, 1.51)
1.16 (0.69, 1.94)

Ref

0.63 (0.52, 0.78)

Ref

0.72 (0.51, 1.01)

Ref

3.52 (2.05, 6.05)
2.24 (1.25, 3.99)
2.20 (1.05, 4.60)
0.85 (0.48, 1.51)
0.58 (0.27, 1.23)
2.31(1.31, 4.09)
1.27 (0.66, 2.42)
1.23 (0.68, 2.24)
Ref

12.63 (8.37, 19.07)

Ref

34.25 (24.35, 48.19)

Ref

0.33 (0.25, 0.45)

1.52 (0.54, 4.29)

0.61 (0.45, 0.83)

Ref

0.13 (0.04, 0.38)
0.58 (0.33, 1.04)
0.81 (0.51, 1.30)
0.84 (0.61, 1.17)
1.22 (0.83, 1.79)

Ref

1.14 (0.95, 1.38)

Ref

0.84 (0.65, 1.08)

Ref

2.60 (1.57, 4.32)
2.23 (1.22, 4.06)
1.52 (0.87, 2.67)
1.12 (0.65, 1.91)

1.16 (0.65, 2.07)

1.93 (1.04, 3.59)
2.94 (1.64, 5.28)
1.49 (0.85, 2.62)
Ref

10.03 (7.28, 13.83)

Ref

14.52 (10.75, 19.62)

Ref

0.64 (0.51, 0.79)
1.94 (1.19, 3.17)

1.71 (1.40, 2.08)

Ref

0.59 (0.41, 0.86)
1.09 (0.78, 1.54)
1.65 (1.23, 2.21)
1.54 (1.24, 1.92)
1.26 (1.02, 1.57)

Ref

0.69 (0.60, 0.79)

Ref

0.90 (0.61, 1.32)

Ref

1.61 (1.07, 2.40)
1.07 (0.63, 1.81)

1.35 (0.76, 2.40)
0.56 (0.36, 0.88)
0.40 (0.25, 0.64)
1.11 (0.66, 1.86)

0.63 (0.38, 1.06)
0.88 (0.56, 1.39)
Ref

4.35 (3.52, 5.39)

Ref

4.03 (3.42, 4.76)

Ref

Significant odds are presented in bold. The adjusted odds ratio was estimated from multinomial logistic regression and adjusted for all variables in the table, with the

addition of median household income.
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Table 4. The association between perceived risk of cigarette and e-cigarette use and dual-use status, relative to single-product users.

DUAL-USERS VS CIGARETTE- DUAL-USERS VS E-CIGARETTE-ON

CIGARETTE-O

ONLY USERS E-CIGARETTE-ONLY USERS

Risk perception
High-risk perception

High-e-cigarette-risk and
low-cigarette-risk perception

Low-e-cigarette-risk and
high-cigarette-risk perception

Low-risk perception
Grade
7th
8th
9th
10th
11th
12th
Sex
Female
Male
Urban area
Urban
Rural
Province
Newfoundland and Labrador
Prince Edward Island
Nova Scotia
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
British Columbia
Marijuana use
Yes
No
Other tobacco product use
Yes

No

Significant odds are presented in bold. The adjusted odds ratio was estimated from multinomial logistic regression and adjusted for all variables in the table, with the

addition of median household income.

0.61 (0.41, 0.93)

0.60 (0.28, 1.29)

0.81 (0.56, 1.15)

Ref

4.22 (1.67, 10.65)
1.66 (0.79, 3.49)
1.73 (1.12, 2.70)
1.32 (0.90, 1.93)
0.95 (0.64, 1.42)

Ref

0.55 (0.44, 0.69)

Ref

0.85 (0.59, 1.24)

Ref

1.35 (0.82, 2.22)
1.00 (0.51, 1.99)
1.44 (0.65, 3.18)
0.76 (0.43, 1.34)
0.50 (0.26, 0.98)
1.20 (0.63, 2.26)
0.43 (0.24, 0.77)
0.83 (0.49, 1.41)

1.26 (0.77, 2.05)

Ref

2.36 (1.54, 3.61)

Ref

0.32 (0.23, 0.45)

0.47 (0.15, 1.44)

0.29 (0.21, 0.39)

Ref

0.92 (0.49, 1.73)
0.88 (0.55, 1.43)
0.86 (0.61, 1.21)
0.72 (0.50, 1.04)
0.92 (0.60, 1.39)

Ref

0.92 (0.76, 1.11)

Ref

0.80 (0.56, 1.14)

Ref

2.19 (1.49, 3.22)
2.09 (1.41, 3.09)
1.63 (1.13, 2.34)
1.51 (1.01, 2.25)
1.45 (0.84, 2.51)
2.09 (1.36, 3.20)
2.00 (1.25, 3.22)
1.40 (0.82, 2.37)

2.90 (1.98, 4.26)

Ref

8.50 (5.72, 12.63)

Ref

1.91 (1.38, 2.65)

1.28 (0.47, 3.49)

2.80 (2.07, 3.79)

Ref

4.59 (1.66, 12.74)
1.88 (1.07, 3.31)
2.02 (1.33, 3.08)
1.83 (1.26, 2.67)
1.04 (0.74, 1.46)

Ref

0.60 (0.50, 0.73)

Ref

1.07 (0.65, 1.76)

Ref

0.62 (0.33, 1.15)
0.48 (0.20, 1.14)
0.89 (0.41, 1.89)
0.51 (0.27, 0.96)
0.34(0.17, 0.68)
0.57 (0.26, 1.27)
0.22 (0.11, 0.43)

0.59 (0.30, 1.20)

0.43 (0.30, 0.63)

Ref

0.28 (0.20, 0.38)

Ref
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dual-users were more likely than single-product users to believe
that tobacco is harmful, though the analysis did not differenti-
ate between specific single products used.

Results of the current study indicate that adolescents with
low-e-cigarette-risk and high cigarette-risk perception were
less likely to be dual-users than those with a low-risk percep-
tion of both products. However, Cooper et al'® found that per-
ceptions of e-cigarette harm were lower among dual-users
compared to nonusers. Relative to nonusers, we found that
those with low-e-cigarette-risk and high-cigarette-risk percep-
tion were more likely to be e-cigarette-only users than those
with a low-risk perception of both products. Prior studies also
reported that e-cigarette users perceived less harm from e-cig-
arettes than nonusers.!1316 Conversely, this study shows that
those with high-e-cigarette-risk and low-cigarette-risk percep-
tion were more likely to be e-cigarette-only users than those
with low perception. This suggests that motivations to use
e-cigarettes override the fear of risks for many adolescents.

Our results indicate that relative to cigarette-only users,
those with low-e-cigarette-risk and high-cigarette-risk percep-
tion had higher odds of e-cigarette-only use than those with a
low-risk perception of both products. Chaffee et al'® found a
lower perceived risk of e-cigarette use among e-cigarette users
than the perceived risk of cigarettes among cigarette users. In
this study, relative to e-cigarette users, those with low-e-ciga-
rette risk and high-cigarette-risk perception had lower odds of
dual-use than those with a low-risk perception of both prod-
ucts. In contrast, 53% of adolescent multiple-product users
reported e-cigarettes as not at all harmful to health, compared
to 43% of single-product users in Texas.!” In addition, 21% of
poly-tobacco users reported that cigarettes are not at all harm-
ful, compared to 6% of single-product users.!”

Our findings suggest that those with a high-risk perception
of either or both products have a lower likelihood of using ciga-
rettes and e-cigarettes and their own or concurrently. Dual-
users with a low-risk perception of both cigarettes and
e-cigarettes could be exposed to additional risks. A prior study
indicates that nicotine dependence may be higher among dual-
users who used e-cigarettes frequently than cigarette-only
users.?? In addition, though there is some evidence of lower
toxicant exposure from e-cigarettes than cigarettes, dual-use
has not been shown to have the same toxicity reducing the
effect as exclusive e-cigarette use.?%?’ Several studies have
shown e-cigarettes to be a successful smoking cessation tool
when used in concurrence with behavioral support.?$?
However, the efficacy of using e-cigarettes for smoking cessa-
tion is inconclusive, as there are many conflicting findings.3
Furthermore, vaping products are not without health risks,
given the recent outbreak of e-cigarette, or vaping, product use
associated lung injury (EVALI), which has resulted in 2291
hospitalized cases of lung injury and 48 deaths in the United
States.3! As such, addressing the prevalence of cigarette and
e-cigarette use among youth should continue to be a priority.

This study had several limitations. The survey used was self-
administered in a school setting, and so could be subject to recall
bias and is not generalizable to youth who do not attend school.
In addition, the sample size precluded further assessment of
perceived risk and dual-use frequency.?? Notwithstanding these
limitations, this study makes an important contribution to the
extant literature on perceived risk classification and dual-use of
cigarettes and e-cigarettes.

Conclusion

This study examines risks perception classification of cigarette
and e-cigarette among dual-users. Many of our findings suggest
that high perceived risk is associated with lower odds of use. We
found that relative to nonusers, those with a high-risk percep-
tion of both products had lower odds of dual-use, cigarette-only
use, and e-cigarette-only use than those with a low-risk percep-
tion of both products. However, relative to cigarette-only users,
those with a high-risk perception of both cigarettes and e-ciga-
rettes still had greater odds of e-cigarette use, as did those with
high-e-cigarette-risk and low-cigarette-risk perception, relative
to nonusers. These findings suggest that a high-risk perception
of e-cigarette use is not a sufficient deterrent for e-cigarette use
among Canadian youth. Future research should examine the
role of risk perception for e-cigarette use and assess methods of
communicating tobacco risks to youth.

Author Contributions

LM: writing, review & editing; LS: analysis, writing, review &
editing; SA: conceptualization, methodology, supervision, review
& editing.

ORCIDiDs

Lauren C Manzione https://orcid.org/0000-0002-6420-
0170

Sunday Azagba & https://orcid.org/0000-0001-5810-2841
REFERENCES

1. Office of the Surgeon General. Tobacco reports and publications. HHS.gov.
https://www.hhs.gov/surgeongeneral/reports-and-publications/tobacco/index.
html. Accessed October 22, 2019.

2. Government of Canada. Smoking and mortality. Canada.ca. https://www.can-
ada.ca/en/health-canada/services/health-concerns/tobacco/legislation/tobacco-
product-labelling/smoking-mortality.html. Published September 9, 2011.
Accessed October 22, 2019.

3. World Health Organization. Risk factors estimates for 2004. https://www.who.int/
healthinfo/global_burden_disease/risk_factors/en/. Accessed October 22, 2019.

4. Rehm J, Ballunas D, Brochu S, et al. The costs of substance abuse in Canada
2002: highlights. https://www.zora.uzh.ch/id/eprint/95508/1/Rehm%2C_Bal-
iunas_et_al_2006_-_The_costs_of_substance_abuse.pdf. ~Published March
2006:14.

5. Dobrescu A, Bhandari A, Sutherland G, Dinh T. The Costs of Tobacco Use in Can-
ada, 2012. Ottawa, ON, Canada: The Conference Board of Canada; 2017:184.

6. Hammond D, Reid JL, Rynard VL, etal. Prevalence of vaping and smoking
among adolescents in Canada, England, and the United States: repeat national
cross sectional surveys. BM]J. 2019;365:12219.

7. Government of Canada. Detailed tables for the Canadian student tobacco, alcohol
and drugs survey 2016-17. https://www.canada.ca/en/health-canada/services/
canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-
tables.html#t1. Published June 12, 2018. Accessed December 11, 2019.


https://orcid.org/0000-0002-6420-0170
https://orcid.org/0000-0002-6420-0170
https://orcid.org/0000-0001-5810-2841
https://www.hhs.gov/surgeongeneral/reports-and-publications/tobacco/index.html
https://www.hhs.gov/surgeongeneral/reports-and-publications/tobacco/index.html
https://www.canada.ca/en/health-canada/services/health-concerns/tobacco/legislation/tobacco-product-labelling/smoking-mortality.html
https://www.canada.ca/en/health-canada/services/health-concerns/tobacco/legislation/tobacco-product-labelling/smoking-mortality.html
https://www.canada.ca/en/health-canada/services/health-concerns/tobacco/legislation/tobacco-product-labelling/smoking-mortality.html
https://www.who.int/healthinfo/global_burden_disease/risk_factors/en/
https://www.who.int/healthinfo/global_burden_disease/risk_factors/en/
https://www.zora.uzh.ch/id/eprint/95508/1/Rehm%2C_Baliunas_et_al_2006_-_The_costs_of_substance_abuse.pdf
https://www.zora.uzh.ch/id/eprint/95508/1/Rehm%2C_Baliunas_et_al_2006_-_The_costs_of_substance_abuse.pdf
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-tables.html#t1
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-tables.html#t1
https://www.canada.ca/en/health-canada/services/canadian-student-tobacco-alcohol-drugs-survey/2016-2017-supplementary-tables.html#t1

10

Tobacco Use Insights

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Reid JL, Hammond D, Tariq U, Burkhalter R, Rynard VL, Douglas O. Tvbacco
Use in Canada: Patterns and Trends. 2019 ed. Waterloo, ON, Canada: Propel
Centre for Population Health Impact, University of Waterloo; 2019. https://
uwaterloo.ca/tobacco-use-canada/tobacco-use-canada-patterns-and-trends.
Accessed December 4, 2019.

Popova L, Owusu D, Weaver SR, et al. Affect, risk perception, and the use of
cigarettes and e-cigarettes: a population study of U.S. adults. BMC Public Health.
2018;18:395. d0i:10.1186/s12889-018-5306-z.

Huang J, Feng B, Weaver SR, Pechacek TF, Slovic P, Eriksen MP. Changing
perceptions of harm of e-cigarette vs cigarette use among adults in 2 US national
surveys from 2012 to 2017. JAMA Netw Open. 2019;2:¢191047. doi:10.1001/
jamanetworkopen.2019.1047.

Amrock SM, Lee L, Weitzman M. Perceptions of e-cigarettes and noncigarette
tobacco products among US youth. Pediatrics. 2016;138:¢20154306. doi:10.1542/
peds.2015-4306.

Hammal F, Finegan BA. Exploring attitudes of children 12-17 years of age
toward electronic cigarettes. ] Community Health. 2016;41:962-968. doi:10.1007/
$10900-016-0178-6.

Chaffee BW, Gansky SA, Halpern-Felsher B, Couch ET, Essex G, Walsh MM.
Conditional risk assessment of adolescents’ electronic cigarette perceptions. Am
J Health Behav. 2015;39:421-432. doi:10.5993/AJHB.39.3.14.

Agaku I, Odani S, Vardavas C, Neff L. Self-identified tobacco use and harm per-
ceptions among US youth. Pediatrics. 2018;141:¢20173523. doi:10.1542/
peds.2017-3523.

Margolis KA, Donaldson EA, Portnoy DB, Robinson J, Neff L], Jamal A.
E-cigarette openness, curiosity, harm perceptions and advertising exposure
among U.S. middle and high school students. Prev Med. 2018;112:119-125.
doi:10.1016/j.ypmed.2018.04.017.

Cooper M, Loukas A, Harrell MB, Perry CL. College students’ perceptions of
risk and addictiveness of e-cigarettes and cigarettes. J Am Coll Health.
2017;65:103-111. doi:10.1080/07448481.2016.1254638.

Cooper M, Creamer MR, Ly C, Crook B, Harrell MB, Perry CL. Social norms,
perceptions and dual/poly tobacco use among Texas youth. Am ]| Health Behav.
2016;40:761-770. doi:10.5993/AJHB.40.6.8.

Ali M, Gray TR, Martinez DJ, Curry LE, Horn KA. Risk profiles of youth sin-
gle, dual, and poly tobacco users. Nicotine Tob Res. 2016;18:1614-1621.
doi:10.1093/ntr/ntw028.

Farsalinos KE, Romagna G, Voudris V. Factors associated with dual use of
tobacco and electronic cigarettes: a case control study. Int J Drug Policy.
2015;26:595-600. doi:10.1016/j.drugpo.2015.01.006.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

University of Waterloo. Canadian Student Tobacco, Alcohol and Drugs Survey.
https://uwaterloo.ca/canadian-student-tobacco-alcohol-drugs-survey/home.
Published March 1, 2013. Accessed October 23, 2019.

Gentzke AS. Vital signs: tobacco product use among middle and high school stu-
dents—United States, 2011-2018. MMWR Morb Mortal Wkly Rep. 2019;68:157-
164. do0i:10.15585/mmwr.mm6806el.

Azagba S, Shan L, Latham K. Adolescent dual use classification and its associa-
tion with nicotine dependence and quit intentions. J Adolesc Health. 2019;65:195-
201. doi:10.1016/j.jadohealth.2019.04.009.

McCabe SE, West BT, Veliz P, Boyd CJ. E-cigarette use, cigarette smoking,
dual use, and problem behaviors among U.S. adolescents: results from a national
survey. ] Adolesc Health. 2017;61:155-162. doi:10.1016/j.jadohealth.2017.02.004.
Huerta TR, Walker DM, Mullen D, Johnson TJ, Ford EW. Trends in e-ciga-
rette awareness and perceived harmfulness in the U.S. Am J Prev Med.
2017;52:339-346. doi:10.1016/j.amepre.2016.10.017.

Yong H-H, Borland R, Balmford ], et al. Prevalence and correlates of the belief
that electronic cigarettes are a lot less harmful than conventional cigarettes under
the different regulatory environments of Australia and the United Kingdom.
Nicotine Tob Res. 2017;19:258-263.

D’Ruiz CD, O’Connell G, Graff DW, Yan XS. Measurement of cardiovascular
and pulmonary function endpoints and other physiological effects following par-
tial or complete substitution of cigarettes with electronic cigarettes in adult
smokers. Regul Toxicol Pharmacol. 2017;87:36-53. doi:10.1016/j.yrtph.2017.
05.002.

Shahab L, Goniewicz ML, Blount BC, et al. Nicotine, carcinogen, and toxin
exposure in long-term e-cigarette and nicotine replacement therapy users: a
cross-sectional study. Ann Intern Med. 2017;166:390-400. doi:10.7326/M16-
1107.

Cook R, Davidson P, Martin R. E-cigarettes helped more smokers quit than nic-
otine replacement therapy. BMJ. 2019;365:12036. doi:10.1136/bmj.12036.
Hajek P, Phillips-Waller A, Przulj D, etal. A randomized trial of e-cigarettes
versus nicotine-replacement therapy. N Engl/ J Med. 2019;380:629-637.
doi:10.1056/NEJMoa1808779.

Ghosh S, Drummond MB. Electronic cigarettes as smoking cessation tool: are
we there? Curr Opin Pulm Med. 2017;23:111-116. doi:10.1097/MCP.000000
0000000348.

Siegel DA. Update: interim guidance for health care providers evaluating and
caring for patients with suspected e-cigarette, or vaping, product use associated
lung injury—United States, October 2019. MMWR Morb Mortal Wkly Rep.
2019;68:919-927. doi:10.15585/mmwr.mm6841e3.


https://uwaterloo.ca/tobacco-use-canada/tobacco-use-canada-patterns-and-trends
https://uwaterloo.ca/tobacco-use-canada/tobacco-use-canada-patterns-and-trends
https://uwaterloo.ca/canadian-student-tobacco-alcohol-drugs-survey/home



