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Abstract

Introduction: To date, surveillance of vaping among Canadians (using vaping products
with or without nicotine) has largely been examined with respect to age and smoking
status. However, a nationally representative examination of a broad set of characteris-
tics is lacking. This study characterized Canadians aged 15 years and older who vape,
stratified by smoking status.

Methods: Data from the 2020 Canadian Community Health Survey (unweighted analyti-
cal sample size: 28 413 respondents) were used to examine past-30-day vaping stratified
by smoking status (current smoking, former smoking, and never/nonsmoking). A Sex-
and Gender-Based Analysis Plus approach was used to select individual-level character-
istics for analysis. Descriptive statistics were used to examine outcomes by each
characteristic and multivariable logistic regression models were constructed to identify
significant factors associated with each past-30-day vaping by smoking status category,
using weighted data.

Results: In 2020, 2.0% (605 000) of Canadians aged 15 years and older reported vaping
and current smoking (dual use), 1.2% (372 000) reported vaping and former smoking
and 1.1% (352 000) reported vaping and never/nonsmoking. Within each past-30-day
vaping by smoking status category, certain subgroups presented higher risks: youth and
young adults, men, and those having a mood and/or anxiety disorder had higher odds
of dual use. Vaping and former smoking was associated with self-identification as a
man, having a mood and/or anxiety disorder and provincial region. Youth and young
adults, men and those identifying as not a visible minority had higher odds of vaping
and never/nonsmoking.

Conclusion: This analysis of Canadians who vape, stratified by smoking status, identi-
fies high-prevalence subpopulations and informs us of the composition of vaping popu-
lations by select characteristics, deepening our understanding of Canadians who engage
in vaping behaviours.
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Highlights

e We used a Sex- and Gender-Based
Analysis Plus approach in this study
to characterize Canadians who use
vaping products, as a function of
smoking status.

e Vaping and current smoking (dual
use) was associated with young
age, identification as a man and
mental health disorders. Vaping
and former smoking was associ-
ated with identification as a man,
mental health disorders and pro-
vincial region. Vaping and never/
nonsmoking was associated with
young age and identification as a
man and not belonging to a visible
minority.

¢ Findings shed light on the compo-
sition of subpopulations that engage
in vaping, which may inform equity
considerations and research on inter-
ventions and public communications.

Introduction

In recent years, the use of vaping products
(with or without nicotine) has increased
substantially among Canadians, particularly
youth. Vaping products are battery-operated

devices that heat a liquid solution, usually
containing nicotine and flavours, but not
tobacco. The Canadian Student Tobacco,
Alcohol and Drugs Survey (CSTADS)
showed an approximate doubling of the
prevalence of vaping among Canadian

students, from 10% in 2016/17 to 20% in
2018/19, which remained stable through
2021/22.1

Data from the Canadian Tobacco and
Nicotine Survey (CTNS) similarly reflect
this stabilization of vaping among youth
aged 15 to 19 years between 2019 and
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2022; in contrast, vaping among young
adults aged 20 to 24 vyears increased
between 2020 and 2022, while vaping
among adults aged 25 and older remained
stable from 2019 to 2022.> Evidence also
reveals a central role of cigarette smoking
status: it is a robust and consistent corre-
late of vaping,*¢ and most Canadians aged
15 years and older who vape report cur-
rently or formerly smoking, although this
also varies by age group.? Thus, age and
smoking status have been critical to
understanding the emergence of vaping in
Canada to date.

These characteristics are also relevant to
research on public health policy. Emerging
evidence over the last decade reflects the
challenge posed by vaping products: they
present potential benefits as a smoking
cessation tool to the millions of Canadians
who smoke cigarettes, yet potential harms
to individuals, particularly youth, who
use the products but do not smoke.” The
impact of vaping products on individuals
who formerly smoked cigarettes—with
respect to whether these products encour-
age or deter relapse to smoking—remains
unclear.” Canada’s Tobacco Strategy aims
to provide people who smoke access to
less harmful sources of nicotine, while
protecting youth and nonusers of tobacco
products from nicotine addiction.® In
essence, rather than treating Canadians
who vape as a homogeneous group, the
Strategy considers the interplay of vaping
and smoking status, recognizing that rea-
sons for use, patterns of product use and,
ultimately, associated public health impacts,
will likely differ depending on the smok-
ing status of the individuals who use
them.

Tobacco control research has demon-
strated that many factors are relevant to
understanding the epidemiology of ciga-
rette smoking. In Canada, smoking preva-
lence over time has varied by sex,’ and
disparities in smoking have been observed
by household income and mental health.'
However, it is less clear whether there are
characteristics, other than age and smok-
ing status, relevant to the epidemiology of
vaping. To date, national surveillance of
vaping among Canadian youth and adults
has been limited, often assessing preva-
lence by age group or grade, sex or gen-
der, and smoking status."*" Several studies
have assessed additional characteristics,
including ethnicity, province of residence,

household income and perceived physical
and mental health, although these have
been limited to subpopulations, including
Canadian students*¢ and Canadians aged
15 years and older living in Ontario and
Quebec.®

Additional studies have examined vaping
among subpopulations of Canadians,
examining various individual-, interper-
sonal- and environmental-level character-
istics;!#!* however, these are based on
convenience samples, meaning the results
have limited generalizability. Thus, a
nationally representative examination of a
broad set of characteristics is lacking. To
address this evidence gap, this study
aimed to characterize Canadians who use
vaping products, stratified by smoking
status.

Methods
Data source and study population

The Canadian Community Health Survey
(CCHS) is a cross-sectional survey admin-
istered by Statistics Canada that collects
information related to health status,
health care utilization and health determi-
nants of Canadians annually (January to
December each year).!® The survey covers
approximately 98% of the Canadian popu-
lation aged 12 years and older. Excluded
from the sampling frame are individuals
living on reserves and Crown lands in the
provinces, institutional residents, full-time
members of the Canadian Forces, youth
aged 12 to 17 living in foster homes and
residents of certain remote regions.'

Data were sourced from the 2020 CCHS
Rapid Response file for examination of
vaping using the Tobacco Alternatives and
Vaping (TAV) module, given this was the
first cycle of CCHS that reported on the
use of vaping products across all Canadian
provinces.!” Access to the data was pro-
vided by Health Canada’s Health Care
Strategies Directorate. Ethical approval for
population surveys conducted by Statistics
Canada is based on the authority of the
Statistics Act of Canada.

Data analysis

Key outcomes (there were 3) were past-
30-day vaping stratified by smoking sta-
tus—current smoking, former smoking and

never/nonsmoking—to align with the aims
of Canada’s Tobacco Strategy (Table 1).

Selection of individual-level characteris-
tics was guided by a Sex- and Gender-
Based Analysis Plus (SGBA +) approach,
which is an intersectional approach to
assessing how a range of factors impacts
individuals’ lived realities and differences
in health outcomes,'® as well as by data
availability. The final set of characteristics
included age, sex, gender, country of birth,
province, first official language, visible
minority* status, Aboriginal* (Indigenous)
identity, education, household income
and mood and/or anxiety disorder status
(Table 1). Results are presented below in
accordance with Statistics Canada release
guidelines.

Analyses were conducted using weighted
data. Statistics Canada survey sampling
weights using the bootstrap method (1000
replicates) were applied to estimate stan-
dard error and account for the complex
survey design. The analysis was limited to
respondents aged 15 years and older to
better align results with other surveillance
tools used by Health Canada. Respondents
with missing data for key outcomes (less
than 0.5%) were excluded from the analy-
sis, yielding an unweighted analytical
sample size of 28413 (n = 399 for vaping
and current smoking, n = 309 for vaping
and former smoking and n = 260 for vap-
ing and never/nonsmoking; n = 27445
for not vaping).

Descriptive statistics were generated to
estimate the weighted prevalence of key
outcomes across levels of SGBA + charac-
teristics, using Pearson chi-square tests
with Rao-Scott correction to denote differ-
ences (e.g. for the outcome of vaping and
current smoking by gender: prevalence of
Canadian women and Canadian men who
reported vaping and current smoking).
We also described the proportion of each
level of the SGBA + characteristics among
Canadians who reported each key out-
come (e.g. for the outcome of vaping and
current smoking by gender: proportion of
Canadians who reported vaping and cur-
rent smoking who identified as women
and who identified as men).

Multivariable logistic regression models
were estimated and assessed using the
approach by Zhang' to examine corre-
lates of each key outcome; a description

* Terminology used in the Canadian Community Health Survey.
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TABLE 1

Overview of study measures, Canadian Community Health Survey 2020

Description

Notes

Primary outcomes
Past-30-day vaping, Respondents were classified according to their vaping and
stratified by smoking status  smoking status, at the time of the survey:

(1) Vaping and current smoking: included respondents who
reported vaping in the past 30 days AND reported smoking
cigarettes either daily or occasionally at the time of the survey.

(2) Vaping and former smoking: included respondents who
reported vaping in the past 30 days AND reported smoking more
than 100 cigarettes in their lifetime, but had not reported
smoking at the time of the survey.

(3) Vaping and never/nonsmoking: included respondents who
reported vaping in the past 30 days AND [(reported either never
having smoked a cigarette in their lifetime) OR (had smoked a
whole cigarette but had not smoked more than 100 cigarettes
AND reported not smoking at the time of the survey)].

Sex- and Gender-Based Analysis Plus (SGBA+) characteristics

Age Respondents provided their date of birth, which was used to
create age groups:

* Youth and young adults (15-24 years)
 Adults (25 years and older)

Sex Respondents indicated their sex at birth:

e Male
e Female

Gender Respondents reported their gender:

¢ Man
« Woman

Visible minority? status Respondents reported their visible minority status:

« Visible minority
* Not a visible minority

Aboriginal® identity Respondents reported their Aborigina® identity:

« First Nations, Métis or Inuk (Inuit)
» Not an Aborigina® person

Country of birth Respondents reported their country of birth:
» Canada
» Other
Province of residence Respondents indicated their provincial region of residence:

» Western provinces (British Columbia, Alberta, Saskatchewan,
Manitoba)

¢ Ontario

e Quebec

« Eastern provinces (New Brunswick, Nova Scotia, Prince
Edward Island, Newfoundland and Labrador)
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Vaping status based on responses to TAV_055. Smoking status
based on responses to SMK_005, SMK_020, SMK_025.

Based on responses to DHH_AGE.

Based on responses to DHH_SEX.

Based on responses to GDR_010.

Response categories relabelled to “man/men,” and “woman/
women,” to differentiate from the variable and concept of sex.
Response category “gender diverse” excluded, as data were not
reportable.

Based on SDCDVFLA (itself based on responses to SDCDVVM,
and in turn, SDC_020).

Visible minority status was based on a question that “collects
information in accordance with the Employment Equity Act and
its Regulations and Guidelines to support programs that promote
equal opportunity for everyone to share in the social, cultural,
and economic life of Canada.” Specifically, participants were
asked whether they belonged to “one or more racial or cultural
groups”*< from a list provided by the interviewer (White, South
Asian, Chinese, Black, Filipino, Latin American, Arab, Southeast
Asian, West Asian, Korean, Japanese, Other).

Based on responses to SDC_015.

Based on SDCDVIMM.

Based on responses to GEO_PRV.

Continued on the following page
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TABLE 1 (continued)

Overview of study measures, Canadian Community Health Survey 2020

Description

Notes

First official language
spoken

Education

Respondents reported their official language spoken:
e English

 French

Respondents reported their highest level of education:

* Less than secondary school graduation
» Secondary school graduation with no postsecondary

Based on SDCDVFLS.

First official language spoken takes into account (1) the
knowledge of the two official languages; (2) the mother tongue;
and (3) the home language.

Based on responses to EHG2_01, EHG2_02, EHG2_03,
EHG2_04.

education

» Postsecondary certificate or diploma, or university degree,

or more
Household income (CAD)

e Quantile 1 (0-70 000)
» Quantile 2 (70 001-130 000)
e Quantile 3 (130 001-12 000 000)

Mood and/or anxiety
disorder

* Mood and/or anxiety disorder
» Neither mood nor anxiety disorder

Household income quantiles:

Respondents reported their mood and/or anxiety disorder status:

Based on responses to INC_021.

Three income quantiles were created from total weighted income

amounts that Statistics Canada provided based on tax records,
from respondent-provided data, and from imputed data, to

establish ranges of household income by all household
members, from all sources, before taxes and deductions,
following the recoding of negative values to zero.

Based on responses to CCC_195 & CCC_200, which ask

respondents about long-term conditions expected to last or that

have already lasted 6 months or more and that have been
diagnosed by a health professional. Mood disorders include

depression, bipolar disorder, mania and dysthymia. Anxiety
disorders include phobia, obsessive-compulsive disorder and
panic disorder.

Abbreviation: CAD, Canadian dollars.

Note: Additional information about Canadian Community Health Survey questionnaires is available online.’>"”

2 Terminology used in the Canadian Community Health Survey.

b From Statistics Canada. Visible minority and population group reference guide, Census of Population, 2021 [Internet]. Ottawa (ON): Statistics Canada; 2022 [cited 2024 Aug 07]. Available
from: https://www12.statcan.gc.ca/census-recensement/2021/ref/98-500/006/98-500-x2021006-eng.cfm

¢ From Statistics Canada. Canadian Community Health Survey (CCHS)-annual component — 2020 [Internet]. [Questionnaire.] Ottawa (ON): Statistics Canada, 2020 [cited 2024 Aug 07].

Available from: https://www23.statcan.gc.ca/imdb/p3instr.pl?Function=assemblelnstr&a=1&&lang=en&Item 1d=1262397

of the final model for each key outcome is
included alongside the results, in the next
section. Given the extent to which sex and
gender are correlated, we chose to include
gender in our model-building exercise
because socially constructed roles, behav-
iours, expressions and identities may be
more relevant to shaping behaviours with
respect to tobacco and vaping products
than physiological sex differences.'® Analyses
were conducted using Stata version 17.0
(StataCorp LP, College Station, TX, US)
with a p value set at < 0.05 to denote sta-
tistical significance.

Results

In 2020, 2.0% (605000) of Canadians
reported vaping and current smoking
(dual use), 1.2% (372000) reported vap-
ing and formerly smoking and 1.1%
(352000) reported vaping and never/non-
smoking (Table 2).

Vaping and current smoking (dual use)

As shown in Table 2, vaping and current
smoking (i.e. dual use) varied signifi-
cantly by age (p < 0.001). Prevalence of
dual use was significantly higher among
youth and young adults aged 15 to 24 years
(4.2%) compared to adults aged 25 years
and older (1.6%); however, adults aged
25 years and older made up the majority
(70.7%) of Canadians who reported dual
use.

Dual use varied significantly by sex at
birth (p < 0.001) and self-reported gender
identity (p < 0.001). Prevalence of dual
use was significantly higher among males
(2.7%) and men (2.7%), when compared
to females (1.2%) and women (1.2%).
Most Canadians who reported dual use
were male (68.1%, vs. female, 31.9%)
and identified as men (68.4%, vs. women,
31.6%).

Dual use did not vary by country of birth
(p = 0.90), visible minority status (p = 0.15)
or Aboriginal identity (p = 0.56). Most
Canadians who reported dual use were
born in Canada (73.1%) and identified
neither as a visible minority (71.6%) nor
as Aboriginal (96.4%).

Dual use did not vary by provincial region
(p = 0.78). Most Canadians who reported
dual use lived in Ontario (36.1%) or the
western provinces (32.0%).

Dual use also did not vary by official lan-
guage (p = 0.21); however, most Canadians
who reported dual use indicated English
as their first official language spoken
(81.4%).

Dual use varied significantly by education
(p < 0.01). Canadians with less than sec-
ondary school graduation (2.6%") and
with secondary school graduation (2.7%)
had significantly higher prevalence rates

T Moderate sampling variability; interpret with caution.
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TABLE 2

Characterization of Canadians aged 15 years and older who reported past-30-day vaping, by smoking status, 2020

Vaping and current smoking

Vaping and former smoking

Vaping and never/nonsmoking

Prevalence of
vaping and current

Distribution of
characteristics

Prevalence of
vaping and former

Distribution of
characteristics

Prevalence of
vaping and never/

Distribution of
characteristics
among Canadians

Shape e smoking among DL smoking among LI EIELELE nonsmoking who vape and have
. who vape and . who vape and N
Canadians Canadians among Canadians  never smoked/do
currently smoke formerly smoked
not smoke
Weighted % [95% Cl] (weighted population estimate)
Overall 2.0 [1.6-2.3] 100.0 1.2[1.0-1.4] 100.0 1.1[0.9-1.3] 100.0
(605 000) (605 000) (372 000) (372 000) (352 000) (352 000)
Age group (y)
Youth and young 4.2 [3.0-5.4] 29.3 [21.9-36.7] 1.9% [1.0-2.8] 21.4% [12.6-30.2] 6.3 [5.0-7.6] 75.7 [67.3-84.0]
adults (15-24) (178 000) (178 000) (80 000) (80 000) (267 000) (267 000)
Adults (25 and older) 1.6 [1.3-1.9] 70.7 [63.3-78.1] 1.1[0.9-1.3] 78.6 [69.8-87.4] 0.37[0.2-0.5] 24.3* [16.0-32.7]
(428 000) (428 000) (292 000) (292 000) (86 000) (86 000)
Sex
Male 2.7 [2.1-3.2] 68.1 [60.2-76.0] 1.5 [1.2-1.8] 61.1 [53.6-68.7] 1.5 [1.2-1.9] 65.7 [57.7-73.71
(412 000) (412 000) (227 000) (227 000) (231 000) (231 000)
Female 1.2 [0.9-1.6] 31.9 [24.0-39.8] 0.9 [0.7-1.1] 38.9 [31.3-46.4] 0.8 [0.6-1.0] 34.3 [26.3-42.3]
(193 000) (193 000) (145 000) (145 000) (121 000) (121 000)
Gender
Men 2.7 [2.1-3.2] 68.4 [60.5-76.3] 1.5[1.2-1.8] 61.7 [54.2-69.2] 1.5 [1.2-1.9] 66.0 [58.0-74.0]
(412 000) (412 000) (229 000) (229 000) (232 000) (232 000)
Women 1.2 [0.9-1.6] 31.6 [23.7-39.5] 0.9 [0.7-1.1] 38.3 [30.8-45.8] 0.8 [0.6-1.0] 34.0 [26.0-42.0]
(190 000) (190 000) (142 000) (142 000) (120 000) (120 000)
Visible minority® status
Visible minority 2.5 [1.5-3.6] 28.4 [19.4-37.5] . . 0.9% [0.5-1.2] 16.3% [9.8-22.8]
(168 000) (168 000) (57 000) (57 000)
Not a visible minori 1.8 [1.5-2.0] 71.6 [62.5-80.6] 4 4 1.2 [1.0-1.5] 83.7 [77.2-90.2]
Yy (422 000) (422 000) (295 000) (295 000)
Aboriginal® identity
o 2.3'[1.2-3.3] 3.6' [1.9-5.4] . . . .
Aboriginal (22 000) (22 000)
- 1.91.6-2.2] 96.4 [94.6-98.1] d d d d
Not Aboriginal (571 000) (571 000)
Country of birth
Canada 1.9 [1.6-2.2] 73.1 [64.7-81.6] 1.4 [1.1-1.6] 84.9 [78.9-90.9] i c
(435 000) (435 000) (313 000) (313 000)
Other 2.0° [1.2-2.7] 26.9 [18.4-35.3] 0.72[0.4-1.0] 15.17 [9.1-21.1] . .
(160 000) (160 000) (55 000) (55 000)
Provinces
Western provincest 2.0 [1.5-2.5] 32.0 [25.1-39.0] 1.4 [1.1-1.7] 36.6 [29.0-44.2] 1.3 [1.0-1.6] 35.9 [27.7-44.0]
; (194 000) (194 000) (136 000) (136 000) (126 000) (126 000)
Ontario 1.8 [1.2-2.4] 36.1 [27.5-44.7] 0.7 [0.5-0.9] 21.8 [15.5-28.0] 1.0 [0.6-1.4] 33.7 [24.3-43.1]
(219 000) (219 000) (81 000) (81 000) (119 000) (119 000)
nanee 2.17[1.4-2.8] 24.2 [17.3-31.2] 1.7*[1.2-2.3] 33.1 [24.6-41.5] 1.1[0.8-1.5] 22.9 [16.1-29.6]
(147 000) (147 000) (123 000) (123 000) (81 000) (81 000)
Eastern provinces’ 2.3% [1.5-3.0] 7.6* [4.9-10.4] 1.6* [1.0-2.2] 8.6 [5.2-11.9] 1.32 [0.6-2.0] 7.6* [3.9-11.3]
. (46 000) (46 000) (32 000) (32 000) (27 000) (27 000)
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TABLE 2 (continued)
Characterization of Canadians aged 15 years and older who reported past-30-day vaping, by smoking status, 2020

Vaping and current smoking

Vaping and former smoking

Vaping and never/nonsmoking

Prevalence of

Characteristic LALSEL G

Distribution of
characteristics

among Canadians

Distribution of
characteristics
among Canadians

Prevalence of
vaping and former

Prevalence of
vaping and never/

Distribution of
characteristics
among Canadians

smoking among smoking among nonsmoking who vape and have
. who vape and . who vape and :
Canadians Canadians among Canadians  never smoked/do
currently smoke formerly smoked
not smoke
Weighted % [95% Cl] (weighted population estimate)
Official language spoken
English 2.0 [1.6-2.4] 81.4 [76.1-86.71 1.1 [0.9-1.3] 70.0 [61.5-78.5] 1.2 [0.9-1.4] 77.6 [71.0-84.2]
g (464 000) (464 000) (254 000) (254 000) (268 000) (268 000)
French 1.6 [1.1-2.1] 18.6 [13.3-23.9] 1.7 [1.1-2.2] 30.0 [21.5-38.5] 1.2 [0.8-1.5] 22.4 [15.8-29.0]
(106 000) (106 000) (109 000) (109 000) (77 000) (77 000)
Education
Less than secondary 2.6" [1.7-3.5] 16.3* [10.9-21.7] 1.4[0.5-2.3] 13.8° [5.7-21.8] 2.5[1.9-3.1] 26.3 [19.8-32.7]
school graduation (95 000) (95 000) (51 000) (51 000) (92 000) (92 000)
Secondary school
graduation, but no 2.7 [2.0-3.5] 32.7 [25.6-39.9] 1.6 [1.2-2.1] 30.3 [23.0-37.5] 2.0° [1.3-2.6] 38.4 [29.2-47.6]
postsecondary (190 000) (190 000) (112 000) (112 000) (135 000) (135 000)
education
Postsecondary
certificate/diploma or 1.5[1.1-1.8] 50.9 [42.9-59.0] 1.0 [0.8-1.2] 55.9 [47.1-64.7] 0.6? [0.4-0.8] 35.4 [26.5-44.3]
university degree or (295 000) (295 000) (208 000) (208 000) (124 000) (124 000)
more
Household income (CAD)
Quantile 1: 070 000 2.1[1.6-2.7] 37.2 [29.1-45.4] 1.3[0.9-1.7] 36.9 [28.5-45.3] 0.87[0.5-1.2] 25.5[17.5-33.4]
’ (225 000) (225 000) (137 000) (137 000) (90 000) (90 000)
Quantile 2: 1.8 [1.4-2.3] 31.8 [24.5-39.0] 1.3 [1.0-1.6] 35.8 [28.3-43.3] 1.0° [0.7-1.4] 31.1 [22.6-39.6]
70 001-130 000 (192 000) (192 000) (133 000) (133 000) (109 000) (109 000)
Quantile 3: 1.9% [1.3-2.5] 31.0 [22.8-39.2] 1.0 [0.7-1.4] 27.3 [19.7-34.9] 1.6 [1.1-2.0] 43.4 [34.3-52.5]
130 001-12 000 000 (188 000) (188 000) (102 000) (102 000) (153 000) (153 000)
Mood and/or anxiety disorder
Mood and/or anxiety 4.3 [3.1-5.5] 33.1[25.2-40.9] 2.3 [1.7-2.9] 28.2 [21.2-35.1] 1.5% [1.0-2.0] 19.2 [13.3-25.0]
disorder (196 000) (196 000) (105 000) (105 000) (67 000) (67 000)
Neither mood nor 1.5 [1.2-1.8] 66.9 [59.1-74.8] 1.0 [0.8-1.2] 71.8 [64.9-78.8] 1.1 [0.9-1.3] 80.8 [75.0-86.7]
anxiety disorder (397 000) (397 000) (267 000) (267 000) (284 000) (284 000)

Source: 2020 CCHS—Rapid Response file."”

Abbreviations: CAD, Canadian dollars; CCHS, Canadian Community Health Survey; Cl, confidence interval; y, years.

Note: Analyses conducted using weighted data. Respondents with missing data are not included in weighted estimates.

2 Moderate sampling variability, interpret with caution. According to release guidelines for the 2020 CCHS published by Statistics Canada, estimates in this category were based on an
unweighted numerator of at least 30 respondents and a coefficient of variation greater than 15.0% or less than or equal to 35.0%.

bTerminology used in the CCHS.

¢ High sampling variability; although an estimate may be determined, data should be suppressed. According to release guidelines for the 2020 CCHS published by Statistics Canada, estimates
in this category were based on an unweighted numerator of less than 30 respondents or a coefficient of variation greater than 35.0%.

4 Complementary data suppression applied to prevent derivation of estimates suppressed for quality purposes.

¢ British Columbia, Alberta, Saskatchewan and Manitoba.

fNew Brunswick, Nova Scotia, Prince Edward Island and Newfoundland and Labrador.

of dual use, compared to those with a
postsecondary certificate/diploma or uni-
versity degree or more (1.5%). Approxi-
mately half (50.9%) of Canadians who
reported dual use had completed postsec-
ondary education, while about one-third
(32.7%) had completed secondary school,

and the remainder (16.3%7") had less than
secondary school education.

Dual use did not vary by household income
(p = 0.71). Among Canadians who reported
dual use, household income was relatively
evenly distributed.

Dual use varied significantly by mental
health status (p < 0.001). Canadians with a

mood and/or anxiety disorder had a higher

prevalence rate (4.3%) than Canadians with-
out these disorders (1.5%); however, most
Canadians reporting dual use had neither
a mood nor an anxiety disorder (66.9%).

T Moderate sampling variability; interpret with caution.
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The final multivariable model examining
vaping and current smoking was fitted
with age group, gender and mental health.
Results showed higher odds of dual use
among youth and young adults (vs. adults:
adjusted odds ratio [AOR] = 2.47, 95%
CI: 1.71-3.58, p < 0.001), men (vs. women:
AOR = 2.44,95% CI: 1.64-3.64, p < 0.001),
and those with a mood and/or anxiety
disorder (vs. those without: AOR = 3.31,
95% CI: 2.27-4.82, p < 0.001).

Vaping and former smoking

As shown in Table 2, vaping and former
smoking did not vary by age (p = 0.09);
however, over three-quarters of Canadians
who reported vaping and former smoking
were aged 25 years and older (78.6%).

Vaping and former smoking varied signifi-
cantly by sex (p < 0.01) and gender
(p < 0.01), with higher prevalence among
males (1.5%, vs. females, 0.9%), and men
(1.5%, vs. women, 0.9%). Most Canadians
who vaped and formerly smoked were
males (61.1%) and identified as men
(61.7%).

Findings examining vaping and former
smoking by visible minority status and
Aboriginal identity were not reportable
nor releasable due to data reporting
requirements.

Vaping and former smoking varied signifi-
cantly by country of birth (p < 0.001);
those born in Canada (1.4%) had a signif-
icantly higher prevalence of vaping and
former smoking than those born outside
Canada (0.7%"). Most Canadians who
reported vaping and former smoking were
born in Canada (84.9%).

Vaping and former smoking also varied by
provincial region (p < 0.001); prevalence
was significantly higher in the eastern
provinces (1.6%"), the western provinces
(1.4%) and Quebec (1.7%"), as compared
to Ontario (0.7%). The largest proportion
of Canadians who reported vaping and
former smoking lived in the western prov-
inces (36.6%), followed by Quebec (33.1%),
Ontario (21.8%) and the eastern provinces
(8.6%1).

Vaping and former smoking did not vary
by official language (p = 0.07); however,
most Canadians who reported vaping and

former smoking (70.0%) indicated English
as their first official language.

No significant differences were observed
in vaping and former smoking by educa-
tion (p = 0.15). More than half of
Canadians who vape and formerly smoked
had a postsecondary certificate/diploma
or university degree or more (55.9%),
almost one-third had secondary school
education but no postsecondary education
(30.3%), and the remainder had less than
secondary school graduation (13.8%").

Vaping and former smoking did not vary
by household income (p = 0.52). Among
Canadians who reported vaping and for-
mer smoking, household income showed
a slightly skewed distribution, with a smaller
share of respondents in the upper quantile.

Significant differences were observed in
vaping and former smoking by mental
health (p < 0.001); the prevalence of vap-
ing and former smoking was significantly
higher among those with a mood and/or
anxiety disorder (2.3%), compared to those
without such disorders (1.0%); however,
the majority of Canadians who vape and
formerly smoked had neither a mood nor
an anxiety disorder (71.8%).

The final multivariable model examining
vaping and former smoking was fitted
with age group, gender, provincial region
and mental health. Results showed higher
odds of vaping and former smoking among
men (vs. women: AOR = 1.81, 95% CI:
1.33-2.45, p < 0.001); those living in
Quebec (vs. Ontario: AOR = 2.84, 95%
Cl: 1.75-4.62, p < 0.001), the eastern
provinces (vs. Ontario: AOR = 2.37, 95%
CI: 1.42-3.94, p < 0.01), and the western
provinces (vs. Ontario: AOR = 2.14, 95%
CI: 1.41-3.23, p < 0.001), and those with
a mood and/or anxiety disorder (vs. those
without: AOR = 2.55, 95% CI: 1.82-3.56,
p < 0.001).

Vaping and never/nonsmoking

As shown in Table 2, vaping and never/
nonsmoking varied significantly by age
(p < 0.001), with higher prevalence among
youth and young adults (6.3%), compared
to adults (0.3%"). Youth and young adults
(75.7%) also represented most Canadians
reporting this outcome.

Vaping and never/nonsmoking also varied
significantly by sex (p < 0.001) and gen-
der (p < 0.001). Prevalence was higher
among males (1.5%, vs. females, 0.8%),
and men (1.5%, vs. women, 0.8%). Most
Canadians who vaped and were never/
nonsmokers were males (65.7%) and
identified as men (66.0%).

Vaping and never/nonsmoking did not
vary by visible minority status (p = 0.12);
however, most Canadians who reported
this outcome did not identify as a visible
minority (83.7%).

Findings examining vaping and never/
nonsmoking by Aboriginal identity and
country of birth were not reportable or
releasable due to data reporting requirements.

No significant differences were observed
in vaping and never/nonsmoking by pro-
vincial region (p = 0.52). Most Canadians
who reported this outcome lived in the
western provinces (35.9%) or Ontario
(33.7%).

Vaping and never/nonsmoking did not
vary by official language (p = 0.92); how-
ever, just over three-quarters of Canadians
who reported this outcome indicated English
(77.6%) as their first official language.

Significant differences were observed in
vaping and never/nonsmoking by educa-
tion (p < 0.001); Canadians with a post-
secondary certificate/diploma or a university
degree or more (0.6%") had a significantly
lower prevalence of vaping and never/
nonsmoking, compared to those with less
than secondary school graduation (2.5%),
and those with secondary school gradua-
tion but no postsecondary education
(2.0%7). Level of education was variably
distributed among Canadians who reported
vaping and never/nonsmoking: 38.4%
had a secondary school graduation but no
postsecondary education, 35.4% had a
postsecondary certificate or diploma or a
university degree or more, and 26.3% had
less than secondary school graduation.

Vaping and never/nonsmoking varied sig-
nificantly by household income (p = 0.02):
prevalence was significantly higher among
Canadians in the upper household income
quantile (1.6%), compared to the lower
quantile (0.8%1). Among Canadians who
reported this outcome, household income

1 Moderate sampling variability; interpret with caution.
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showed a skewed distribution, with a
greater share of respondents in the upper
quantile.

No significant differences were observed
in vaping and never/nonsmoking by men-
tal health (p = 0.13). Among Canadians
who reported this outcome, 80.8% did not
have a mood and/or anxiety disorder.

The final multivariable model examining
vaping and never/nonsmoking was fitted
with age group, gender and visible minor-
ity status. Results showed higher odds of
vaping and never/nonsmoking among
youth and young adults (vs. adults:
AOR = 22.62, 95% CI: 14.06-36.39,
p < 0.001); men (vs. women: AOR = 1.76,
95% CI: 1.21-2.56, p < 0.01); and among
those not identifying as a visible minority
(vs. those identifying as a visible minority:
AOR = 2.31,95% CI: 1.39-3.85, p < 0.01).

Discussion

To our knowledge, the study findings
present one of the first in-depth, nation-
ally representative characterizations of
Canadians who vape, stratified by smok-
ing status.

While previous analyses of vaping corre-
lates among Canadians aged 15 years and
older showed no association with sex,*s
our multivariable analysis yielded signifi-
cant gender associations, with men hav-
ing greater odds compared to women for
each of the vaping outcomes stratified by
smoking status. Previous research has
identified an association between vaping
and male sex among Canadian students.*¢
Results from the 2021/22 CSTADS! showed
differences in vaping by gender, with
higher rates of vaping among girls/women
compared to boys/men. While vaping
prevalence was also high among students
who identified as transgender, gender
diverse and/or questioning, the contrast
with boys/men did not reach statistical
significance.! Taken together, the findings
suggest emerging trends in vaping by gen-
der, which may be particularly important
to monitor in young populations, given
that they are substantially more likely to
be nonbinary in gender identity and/or
expressions.?’

Dual use, as well as vaping and former
smoking, were significantly associated with
mood and/or anxiety disorders. These asso-
ciations are perhaps unsurprising, given
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that these outcomes reflect present or past
experiences with cigarette smoking, which
is itself highly prevalent among individu-
als living with mental health issues.’® The
common belief that smoking helps reduce
stress and mental health symptoms or issues
may cause concern that smoking cessation
could worsen these outcomes. Evidence
shows, however, that quitting smoking
does not worsen and in fact may, in the
long term, improve mood, mental health
and abstinence from other substances.?

Evidence also shows that vaping products
containing nicotine can help people quit
smoking.?* Therefore, people who smoke
should continue to be encouraged to quit,
whether via vaping products or other
forms of assistance. While an association
between vaping and never/nonsmoking
and mental health was not observed in
the current analysis, research examining
youth populations—the majority of whom
do not have a history of smoking—sug-
gests vaping is associated with poor well-
being and greater delinquency,* psychiatric
comorbidities*® and lower perceived men-
tal health.! Thus, continued monitoring of
mental health among individuals without
a smoking history who vape, particularly
youth, is warranted.

Our results show that dual use was also
significantly associated with young age
(15-24 years). This finding is somewhat
surprising, given that the rise in youth
vaping between 2016/17 and 2018/19 was
observed alongside continuing declines in
cigarette smoking.! However, this finding
likely reflects the conflation of youth (15
to 19 years) and young adult (20 to 24 years)
respondents into a single category. While
this was done to yield reportable results, it
is important to note that young adults
who vape are a distinct group with a prev-
alence trajectory that differs from both
youth and older adults, and among whom
the main reasons cited for vaping reflect a
mixture of recreational use and use for
smoking cessation.?

The outcome of vaping and former smok-
ing also showed significant variation by
provincial region. This result likely reflects
the variation seen among Canadian prov-
inces in the prevalence of former smok-
ing, which has, over time, generally been
lower in Ontario and higher in other
regions, including in the western prov-
inces and particularly in the eastern prov-
inces and Quebec.>" As noted earlier, the

468

impact of vaping products remains unclear
for individuals who formerly smoked ciga-
rettes;” thus, more research is needed to
understand the role these products play in
smoking cessation and relapse, including
longitudinal studies that examine motiva-
tions for use.

The findings of this study deepen our
understanding of the potential public
health impacts of vaping products. First,
the findings identify subpopulations with
relatively higher and lower prevalence
rates. For instance, vaping and never/non-
smoking was more prevalent among youth
and young adults, men, and those who
did not identify as a visible minority.
Greater prevalence among young people is
concerning, given that nicotine is an
addictive substance, and exposure to nico-
tine during adolescence can harm the
developing brain and may impact cogni-
tion.”*?” The findings may inform discus-
sions regarding equity and research into
effective communications and interven-
tions for specific at-risk subpopulations,
including primary prevention communica-
tions, such as media campaigns,*® as well
as vaping cessation guidance.”

Second, study findings shed light on the
composition of subpopulations that engage
in these behaviours. For instance, analy-
ses show that most Canadians reporting
dual use were 25 years or older, identified
as men, had higher levels of education
and reported not having mental health
issues. These results may further research
into effective communications that encour-
age complete switching from cigarettes to
vaping products.

Strengths and limitations

This study has several strengths, including
the use of nationally representative data
reporting on the use of vaping products
across all Canadian provinces for the first
time. In addition, examination of vaping
by smoking status provides a nuanced
understanding of this behaviour in terms
of risk. Furthermore, the SGBA + frame-
work provides a rich and diverse lens
through which to examine Canadians who
vape.

However, there are also some limitations.
To begin with, analyses were conducted
using self-reported data, which may be
subject to bias. Next, while the vaping
question was sourced from the Tobacco
Alternatives and Vaping (TAV) Rapid
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Response module of the CCHS, and thus
aimed to assess the use of vaping products
with or without nicotine, the question did
not include a preamble to explicitly exclude
cannabis; thus, it is possible that results
may reflect vaping of various substances.
In addition, while we acknowledge the
limitations of interpreting past-30-day vap-
ing as a measure of regular use,® it is a
commonly used measure and was the
optimal measure available for analysis,
given survey limitations.

The use of the SGBA + approach addresses
individual-level factors; however, there
may be interpersonal and societal factors
related to vaping behaviour that were not
addressed. Next, despite using a data
source with a large sample size, we were
limited in our ability to examine certain
characteristics, such as sexual orientation
and labour force activities, given report-
ability requirements, and disability status,
which was not assessed in the 2020 cycle.
Finally, data collection in the 2020 cycle
occurred during the COVID-19 pandemic;
data collection was interrupted between
mid-March and September, which lowered
response rates. Thus, results should be
interpreted with caution, and continued
monitoring of vaping among Canadians is
warranted.

Conclusion

The findings from our study allow for the
identification of high-prevalence groups
and deepen our understanding of who
vapes in Canada, as a function of smoking
status. The findings may inform further
research in the areas of vaping prevention
and cessation, including in relation to spe-
cific at-risk subpopulations, equity, and
effective communications and interven-
tions for specific audiences.
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