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ABSTRACT

INTRODUCTION This study describes the patterns of the past
30-day electronic cigarette use across sex and age groups in a
representative sample of the general population.

METHODS This cross-sectional study used data from the Public
Use Microdata File of the Canadian Tobacco and Nicotine
Survey 2019. This study descriptively analyzed the patterns
of e-cigarette use across sex and age groups, using the data
of past 30-day e-cigarette users (n=500). Logistic regression
was used to assess the factors associated with the past 30-day
e-cigarette use, using the data of overall survey respondents
(n=8600).

RESULTS Dual use of e-cigarettes and conventional cigarette/
smoking (38.3%) was most common among older people.
Also, more females and younger e-cigarette users were non-
smokers compared to their counterparts. More females than

INTRODUCTION

Electronic cigarettes (e-cigarettes), also known as ‘vape’, can
include nicotine, cannabis, or flavoring products, contained
in battery-powered electronic vapor delivery devices.
E-cigarettes were first introduced in the Canadian market in
2004, and the use of nicotine in e-cigarettes was legalized in
2018 Previously, e-cigarettes containing nicotine could not
be sold or advertised in Canada. However, no products were
approved for legal sale, and e-cigarettes containing nicotine
were widely available in vape shops and online, in addition
to non-nicotine e-cigarettes from traditional retail outlets
In May 2018, e-cigarettes containing nicotine became legal in
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males (44.7% vs 39.8%) initiated e-cigarettes earlier in life.
The majority of the older people (>45 years) used e-cigarettes
for quitting smoking (74.1%) whereas the majority of the
young people used them for enjoyment (50.2%). Tobacco was
the most preferred e-cigarette flavor by older people (40.6%)
and least preferred by young people (4.8%), who instead
preferred fruit flavors (51.1%). Overall, being younger,
perceiving e-cigarette use as less harmful than smoking,
and other substance use increased the odds of past 30-day
e-cigarette use.

CONCLUSIONS Findings show sex- and age-related variations in
past 30-day e-cigarette use patterns: dual-use with smoking,
non-smokers using e-cigarettes, age at initiation, and
purposes and preferred flavor. Future research on reasons
for this variation is warranted.

the Canadian market, which increased retail access including
major international brands. The new act also permits largely
advertising and promotion of vaping products, including
mass media advertisement and point-of-sale displays, unless
prohibited by the provincial, territorial, or municipal level.
Overall, after legalization, the vaping market has rapidly
changed in Canada?.

The prevalence of e-cigarette use is increasing globally,
specifically in high-income countries including Canada,
and the prevalence is reported higher in adolescents and
youths®°. According to the Canadian Tobacco, Alcohol and
Drugs Survey (CTADS) 2017, the prevalence of past-30-
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days e-cigarette use was 3%, which was 2% in 2013, and
that of ever tried e-cigarettes was 15%, which was 9%
in 2013, in the general Canadian population aged =15
years’.

Most of the studies conducted in Canada and the USA
examining e-cigarette use patterns have focused on
the young population*®5*, Some of these studies have
reported that for the young population, e-cigarette use
may serve as a gateway to cigarette smoking initiation®>#,
To illustrate, the prevalence of past-30-days e-cigarette
use was 14% among non-smoker youths and 11% among
non-smoker young adults in Canada®. Various systematic
reviews and longitudinal studies reported strong
associations between e-cigarette use and subsequent
smoking behavior, whereby youths and adolescents
who use e-cigarettes have more than 2 times increased
intention to cigarette smoking in the future than those
who do not use e-cigarette®!®. Limited studies have,
however, reported differential motivations for e-cigarette
use across age groups, especially among young adults and
older adults!®'’, which would suggest that there is a need
for population-level studies exploring various aspects of
e-cigarette use patterns across all ages.

Sex differences in the pattern of tobacco use and smoking
cessation are well documented'®'?, however, the literature
is not consistent about the sex differences in the pattern of
e-cigarette use. Some studies have reported that e-cigarette
users are more likely to be males?, and some others have
reported that female current smokers are more likely to have
tried e-cigarettes than males?’. A Canadian study that was
conducted on the general population has reported a stronger
association between e-cigarette use and adverse mental
health among women and non-smokers?'. These mixed
findings warrant further exploration of the sex disparity in
e-cigarette smoking behavior.

E-cigarettes with or without nicotine are legal in Canada.
In May 2018, Bill S-5, an Act to amend Tobacco Act and non-
smoker’s health received Royal Assent, which established a
new legislative framework to regulate the manufacturing,
sale, labeling and promoting of vaping products in Canada*.
There is little evidence on the patterns of e-cigarette use
post-legalization of nicotine in e-cigarettes in Canada. A
previous Canadian study has reported the prevalence of
past 30-day e-cigarette use, dual-use with conventional
cigarettes, and the reasons for e-cigarette use in the general
population using the recent data from the Canadian Tobacco
and Nicotine Survey (CTNS) 2019. The study also described
e-cigarette use patterns as emerging de novo substance
use. This study aimed to describe the pattern of past 30-
day e-cigarette use in further detail: 1) describe the overall
pattern of e-cigarette use such as in terms of frequency
of use and ways to access; and 2) describe the patterns of
e-cigarette use stratified by age and sex in the Canadian
general population, using the cross-sectional survey data
from CTNS 2019.

METHODS

Data sources

This cross-sectional study used data from the Public Use
Microdata File from CTNS 2019. The main goal of this survey
was to gather information about the prevalence of cigarette
smoking, vaping, and cannabis use?. In brief, CTNS 2019
was conducted from October 2019 to December 2019 by
Statistics Canada under the sponsorship of Health Canada.
The questionnaires were drafted in consultation with Health
Canada. For individuals aged 15-24 years, CTNS prepared
one stage design where the individual is the sampling unit.
For those aged =25 years, it used a two-stage design. The
sampling unit for the first stage was the dwelling, and the
sampling unit for the second stage was the individual. For the
survey purpose, individuals aged 15-24 years were stratified
by two age groups (15-19 and 20-24 years) and by province.
Systematic sample was selected independently with each age
group and province. Similarly, individuals aged =25 years
were stratified by province, and a simple random sample of
dwellings was selected independently within each province.
To select the dwellings, CTNS used Statistics Canada’s
‘Dwelling Universe File’ that contain addresses which can
be associated with residential telephone numbers from the
‘Residential Telephone File’.

Data were collected from survey respondents either
through an electronic questionnaire or through computer-
assisted telephone interviewing. CTNS measured detailed
patterns of e-cigarette use, and some information on
cannabis vaping and alcohol consumption among non-
institutionalized Canadians aged =15 years, living in the 10
provinces. It is the first survey that collected detailed data
on e-cigarette use in the general Canadian population. A
detailed description of this survey, including data collection
methodology, questionnaire, and survey response rate is
available on the website of Statistics Canada?. The Public
Use Microdata File of the CTNS is de-identified and publicly
available; review and approval by the research ethics board
are not required. Out of 8600 respondents, 1600 (18.6%)
reported lifetime e-cigarette use and 500 (5.8%) reported
past 30 days of e-cigarette use. This study analyzed the
patterns of past 30-day e-cigarette use using the data of
past 30-day e-cigarette users (n=500) and analyzed the
factors affecting the past 30-day e-cigarette use, using the
data of overall survey respondents (n=8600). Sample size
(n) is rounded to the nearest 100 according to the reporting
guidelines of Statistics Canada for the public-use microdata
file.

Measures
In CTNS, age was measured in years, which was later
categorized as 15-19 years, 20-24 years, 25-44 years, and
=45 years, for analysis. Sex was categorized as male and
female.

The following variables regarding e-cigarette use patterns
and other substance use were extracted from the CTNS
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dataset: Past 30-day e-cigarette use was assessed with the
question: ‘during the past 30 days how often did you vape?.
Age at initiation of e-cigarette was assessed with the question:
‘how old were you when you first tried vaping?’. Past 30-day
e-cigarette use with or without nicotine was measured with
the question: ‘during the past 30 days how many days did
you use an e-liquid with nicotine and without nicotine?.
Daily frequency of e-cigarette use was measured by asking:
‘how many times did you usually pick up or take out your
vaping device?. The number of puffs e-cigarette users took
at each vape was calculated by asking: ‘each time vaping, how
many puffs did you usually take?’. Similarly, the flavors the
most used were examined with: ‘which flavor did you use
most often?’. The places of getting e-cigarette devices and
e-liquids were measured by asking: ‘from where did you
usually get your vaping device?. The reasons for e-cigarette
use were explored by asking: ‘what was your main reason for
vaping?. Furthermore, the perception of the health effects of
e-cigarette use was compared with smoking by asking ‘in your
opinion, compared with a cigarette, how harmful is vaping
to a person’s health?. Alcoholic beverage consumption was
assessed by asking ‘during the past 30 days, how often did
you drink at least one alcoholic beverage?. The frequency of
cannabis vaping was measured by asking: ‘during the past 30
days how many days did you vape cannabis?, which included
‘not at all’ as one of the response categories. Based on these
questions, a dichotomous variable for ‘past 30-day cannabis
vaping’ was created. Conventional cigarette smoking status
was measured from the tobacco module and was categorized
as current smoker, former smoker, and never smoker.

Statistical analysis

Descriptive statistics as proportions (%) with 95%
confidence intervals (Cls) were calculated to describe the
patterns of e-cigarette use. The proportions were further
stratified by age group and sex, to examine the variations
across age and sex. Simple and multivariable logistic
regression analysis were used to assess the factors associated
with past 30-day e-cigarette use. Available variables, age, sex,
perception of harm to person’s health, smoking, past month
alcohol use, and past month cannabis vaping variables were
examined in this analysis. The multivariable model was
adjusted for every other variable included in the model.
Crude (OR) and adjusted odds ratio (AOR) with associated
95% confidence intervals, are presented. The CTNS used
stratified, multistage sample selection techniques, which
included clustering and unequal selection probabilities?2.
The design effect was accounted for in the analysis using
a set of 1000 replicate bootstrap sampling weights which
are provided by Statistics Canada for this purpose. Survey
sampling weights provided by Statistics Canada were
used to calculate weighted proportions to ensure the
representativeness of the target population. The level of
significance was determined at 0.05. All analyses were
performed using STATA/IC version 14.1.

RESULTS

Pattern of e-cigarette use in overall sample

The past 30-day prevalence of e-cigarette use was 4.7% (95%
Cl: 4.2-5.3), in the full sample (n=8614). Among those who
reported e-cigarette use in the past 30 days (n=500), the
majority were males (61.1%) and were aged 25-44 years
(34.2%). Most of them reported the use of e-cigarettes with
nicotine (84.1%). E-cigarette use was commonly initiated
between 10 and 19 years of age (42.1%) and mostly used
daily (44.4%). The vaping device was obtained mostly from
vape shops (48.4%), and the commonly preferred flavor
was fruits (42.1%), whereas tobacco flavor was preferred
by 13.5%. The commonly stated reasons for e-cigarette
use were to quit, avoid or cut down on smoking (37.2%),
followed by enjoyment and reducing stress (32.8%). The
majority perceived that e-cigarette use was less harmful
than conventional cigarette smoking (67.4%); only 10.1%
perceived that it is more harmful than conventional cigarette
smoking. Around 38% of the e-cigarette users were current
smokers, 81.4% consumed alcohol and around 15.2% vaped
with cannabis in the past 30 days (Table 1).

Table 1. Patterns of e-cigarette use among
respondents reporting past 30-day e-cigarette use, in
Canada, 2019 (N=500)

e o

E-cigarette use with nicotine

Yes 84.1 (79.6-88.6)
No 15.9 (11.4-20.4)
Age at initiation of e-cigarette use (years)

15-19 42.1 (36.7-47.4)
20-24 12.6 (8.5-16.7)
25-44 29.2 (22.8-35.7)
>45 16.1 (12.0-20.2)
Frequency of use

Daily 44.4 (38.7-50.0)

<Daily but at least once a week 18.4 (13.8-23.0)

<Weekly but at least once a month 37.2 (31.6-42.8)

Frequency of vaping device picked up
on the day vaped (times)

1-2 29.3 (24.4-34.6)
3-9 28.1 (22.4-33.5)
10-19 22.0 (15.3-24.8)
>20 22.7 (17.6-27.8)
Number of puffs taken each time device

picked up

1-2 31.2 (25.8-36.7)
3-5 44.1 (38.2-50.0)
>6 24.7 (19.9-29.4)

Continued
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Table 1. continued

N e

Flavor most preferred

Tobacco

Fruit

Candy/dessert

Mint and menthol

Other (flavorless/no usual flavor)
Place for getting vaping devices
Vape shop

Convenience store/gas station/grocery
store/drug store

Friends and family

Online or other

Reasons for e-cigarette use
Curiosity

Enjoyment and reduce stress
Quit/avoid/cut down smoking
Other (when smoking is prohibited)
Perception of harm to person'’s health
Less harmful than cigarettes
Same as cigarettes

More harmful than cigarettes
Smoking status

Current

Former

Never

Past month alcohol use

Yes

No

Past month cannabis vaping
Yes

No

13.5 (10.1-17.1)
41.1 (36.5-47.4)
8.5 (5.6-11.4)
17.8 (13.3-22.1)
18.3 (13.2-23.4)

48.4 (42.6-54.3)
21.6 (15.9-27.4)

30.5 (25.0-36.0)
13.4 (9.6-17.1)

19.6 (15.1-24.0)
32.8 (27.2-38.4)
37.2 (31.6-42.8)
10.4 (7.4-13.5)

67.4 (61.5-73.2)
22.7 (17.2-28.2)
10.1 (6.9-13.0)

38.3 (32.4-44.1)
25.0 (19.9-30.1)
36.7 (31.4-42.1)

81.4 (77.0-85.8)
18.6 (14.2-23.0)

15.2 (11.1-19.2)
84.8 (80.8-88.8)

Pattern of past 30-day e-cigarette use according to sex

The prevalence of past 30-day e-cigarette use was 5.8%
among males and 3.6 % among females. The majority of the
male (84.3%) and female (83.4%) past 30-day e-cigarette
users reported vaping with nicotine. Females initiated
e-cigarette use at a younger age (10-19 years) more often
than males (44.7% vs 39.8%); and 25.9% of the males picked
up the device 20 or more times in the day vaped compared
to 16.7% of the females. Curiosity as the reason for using
e-cigarettes was reported more by females than males

(24.3% vs 16.7%), whereas enjoyment and reducing stress
was a more common reason among males than females
(35.3% vs 28.8%). The perception that e-cigarettes are less
harmful than conventional cigarettes was more among males
than females (70.1% vs 63.2%). The proportion of male and
female e-cigarette users who were also current conventional
cigarette smokers (dual users) was similar (38.3% and
37.7%). Nevertheless, more male e-cigarette users (28.2%)
were former smokers than females (19.9%). Cannabis vaping
was similar among both sexes but alcohol use was more
among male e-cigarette users than female users (84.3% vs
76.6%) (Table 2).

Pattern of past 30-day e-cigarette use according to age
group

Past 30-day e-cigarette use decreased as the age increased,
the prevalence being 15.0%, 15.2%, 5.0%, and 1.6% for the
age groups 15-19 years, 20-24 years, 25-44 years, and
=45 years, respectively. Comparing across the age groups,
e-cigarette use with nicotine decreased with age, and
was highest among those aged 10-19 years (89.3%), and
was lowest among those aged =45 years (79.5%). Daily
e-cigarette use increased with age, and was most common
among those aged =45 years (64.3%), and was least common
among those aged 10-19 years (31.1%). At each vape, the
highest frequency of puff (=6) was reported more by those
aged 20-24 years (26.6%) and 25-44 years (27.3%).

Flavor preference

Preference for tobacco flavor increased with age, and was
least preferred by those aged 10-19 years (4.8%), who
instead preferred a fruit taste (51.1%), and tobacco flavor
was most preferred among those aged =45 years (40.6%).

Reasons for e-cigarette use
Curiosity (29.5%) and enjoyment or reducing stress (50.2%)
as the main reason for using e-cigarettes were reported more
often by those aged 10-19 years and it gradually decreased
with increasing age. In contrast, quitting or avoiding, or
cutting down on smoking as the reason for use decreased
with increasing age and was the main reason reported by
those aged >45 years (74.1%).
Perception of harm to a person’s health
The perception that e-cigarettes are less harmful than
conventional cigarettes was more common among those
aged =45 years (84.9%) and e-cigarette use is more harmful
than cigarette smoking was more common among those aged
10-24 years, and least among those aged =45 years (0.9%).
Dual use with conventional cigarettes increased with age,
with the highest proportion of dual use among those aged
245 years (57.0%), whereas e-cigarette use among non-
smokers was higher in younger age groups, being highest
among those aged 15-19 years (74.1%). The prevalence of
cannabis vaping was higher among youth and young adults
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Table 2. Patterns of past 30-day e-cigarette use, stratified by sex, in Canada, 2019 (N=500)

Femaie s 0590 | Male %0 95% )

E-cigarette use with nicotine
Yes

No

Age at initiation of e-cigarette use (years)
15-19

20-24

25-44

245

Frequency of use

Daily

<Daily but at least once a week

<Weekly but at least once a month

Frequency of vaping device picked up on the day vaped (times)

1-2

3-9

10-19

=20

Number of puffs taken each time device picked up
1-2

3-5

26

Flavor most preferred

Tobacco

Fruit

Candy/dessert

Mint and menthol

Other (flavorless/no usual flavor)

Place for getting vaping devices

Vape shop

Convenience store/gas station/grocery store/drug store
Friends and family

Online or other

Reasons for e-cigarette use

Curiosity

Enjoyment and reduce stress
Quit/avoid/cut down smoking

Other (when smoking is prohibited)
Perception of harm to person’s health
Less harmful than cigarettes

Same as cigarettes

More harmful than cigarettes

Popul. Med. 2022;4(December):32

22.6 (14.6-30.6)
77.4 (69.4-85.3)

44.7 (37.0-52.3)
10.9 (5.3-16.5)

26.9 (18.6-35.3)
17.5 (10.3-24.6)

42.2 (33.4-50.9)
20.8 (13.3-28.2)
37.1 (29.2-45.0)

32.6 (25.2-39.9)
28.5 (20.9-36.1)
22.2 (13.9-30.5)
16.7 (10.7-22.8)

32.7 (25.0-40.4)
42.9 (34.3-51.6)
24.4 (16.3-32.4)

14.9 (8.7-21.1)
44.5 (36.5-52.4)
12.4 (6.5-18.0)
16.9 (10.9-23.7)
11.3 (5.8-16.7)

44.2 (35.4-53.0)
18.2 (10.8-25.5)
36.2 (28.4-44.1)
14.8 (8.1-21.5)

24.3 (17.6-31.1)

28.8 (21.7-36.1)

38.9 (29.8-48.1)
7.9 (4.0-11.8)

63.2 (54.4-72.0)
25.6 (18.1-33.0)
11.3 (6.2-16.3)

https://doi.org/10.18332/popmed/157270
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16.8 (11.1-22.5)
83.2 (77.1-88.9)

39.8 (32.5-47.1)
13.7 (7.9-19.4)

31.1 (22.1-40.0)
15.5 (10.5-20.4)

45.3 (37.6-52.9)
17.0 (11.1-22.9)
37.7 (29.9-45.5)

27.5 (20.2-34.7)
27.9 (20.5-35.4)
18.7 (13.4-24.0)
25.9 (18.9-32.9)

30.7 (23.2-38.3)
44.4 (36.4-52.5)
24.8 (18.7-31.1)

12.8 (8.1-17.5)
40.0 (32.5-47.6)
6.1 (3.3-8.9)
18.4 (12.7-24.1)
22.6 (14.9-30.3)

51.2 (43.2-59.1)
23.1(15.1-31.0)
27.2 (19.7-34.7)
12.6 (8.1-19.1)

16.7 (10.8-22.5)
35.3 (27.6-43.0)
36.1 (28.9-43.2)
11.9 (7.8-16.1)

70.1 (62.1-78.1)
21.0 (13.2-28.8)
8.9 (5.0-12.8)

Continued
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Table 2. continued

paens s o)l 59

Smoking status

Current

Former

Never

Past month alcohol use

Yes

Past month cannabis vaping
Yes

No

(15-44 years) compared to the older age group (=45 years)
(Table 3).

Factors affecting past 30-day e-cigarette use

As shown in Table 4, all variables examined, age, perception
of harm to person’s health, smoking, past month alcohol
use, past month cannabis vaping (except sex in the adjusted
model), were significantly associated with past 30-day

37.7 (28.8-46.7)
19.9 (12.3-27.5)
42.4 (34.1-50.7)

38.3 (30.5-46.6)
28.2 (21.2-35.3)
33.5 (26.4-40.6)
76.6 (67.4-83.8) 84.3 (78.8-88.6)

23.3 (15.4-31.4)
76.6 (68.6-84.6)

15.7 (10.6-20.8)
84.3 (79.2-89.4)

e-cigarette use. Compared to those aged =45 years, the
ratio of the adjusted odds of past 30-day e-cigarette use
was 23.2 times higher (AOR=23.2; 95% CI: 13.9-38.8) for
those aged 15-19 years, 10.3 times higher (AOR=10.3; 95%
CI: 6.4-16.4) for those aged 20-24 years, and 2.4 times
higher (AOR=2.4; 95% CI: 1.5-3.8) for those aged 25-44
years. Compared to those who perceived e-cigarette use as
more harmful than conventional cigarette use, the adjusted

Table 3. Patterns of past 30-day e-cigarette use, stratified by age groups, in Canada, 2019 (N=500)

E-cigarette use with nicotine
Yes

Frequency of use

Daily

<Daily but at least once a week
<Weekly but at least once a month
Frequency of vaping device picked
up on the day vaped (times)

1-2

3-9

10-19

=20

Number of puffs taken each time
device picked up

1-2

3-5

26

Flavor most preferred

Tobacco

Fruit

Candy/dessert

Mint and menthol

Other (flavorless/no usual flavor)

15-19 years
% (95% CI)

89.3 (84.3-94.3)

31.1(23.9-38.3)
21.8(15.2-28.3)
47.2 (39.4-55.0)

41.2 (33.1-49.2)
30.5 (23.0-38.0)
13.8 (8.4-19.2)
14.6 (9.4-19.8)

34.1 (26.6-41.6)
44.4 (36.4-52.4)
21.5 (15.1-28.0)

4.8 (1.0-8.5)
51.1 (43.1-59.9)
10.4 (5.5-15.3)
17.4 (11.4-24.0)
16.3 (11.0-22.0)

20-24 years
% (95% CI)

86.4 (80.0-92.0)

38.4 (29.3-47.4)
16.1 (9.4-22.8)
45.6 (36.1-55.0)

30.0 (21.6-38.5)
33.4 (22.2-42.2)
12.8 (6.6-19.0)

23.7 (15.8-31.6)

42.4 (33.8-51.0)
31.0 (23.2-38.8)
26.6 (18.9-34.3)

3.9 (1.2-8.5)
47.6 (38.5-56.7)
9.5 (4.5-15.0)
24.8 (17.1-32.4)
14.2 (8.0-20.4)

Popul. Med. 2022;4(December):32
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25-44 years
% (95% CI)

80.8 (70.5-91.0)

48.7 (35.6-61.7)
17.1 (7.5-26.7)
34.3 (21.0-47.6)

27.0 (15.0-39.0)
26.1 (13.4-38.8)
19.4 (10.0-28.8)
27.5 (15.8-39.1)

27.8 (15.3-40.4)
44.8 (32.1-58.1)
27.3 (16.5-38.1)

11.9 (5.1-18.7)
39.7 (27.0-52.2)
5.4 (1.3-9.7)
17.0 (7.9-27.2)
25.9 (14.0-39.3)

245 years
% (95% CI)

79.5 (68.0-90.9)

64.3 (51.2-74.0)
17.9 (5.4-30.4)
17.8 (8.8-26.9)

13.7 (2.1-21.0)

21.9 (10.7-33.3)
38.9 (24.2-53.5)
25.5 (14.7-36.2)

21.5 (11.8-31.2)
55.7 (42.1-69.4)
22.8 (11.0-34.5)

40.6 (28.4-52.7)
26.1(13.7-39.1)
10.2 (0.0-20.4)
12.3 (4.5-20.2)
10.9 (1.6-21.0)

Continued
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Table 3. continued

Place for getting vaping devices
Vape shop

Convenience store/gas station/
grocery  store/drug store

Friends and family

Online or other

Reasons for e-cigarette use
Curiosity

Enjoyment and reduce stress
Quit/avoid/cut down smoking
Other (when smoking is prohibited)

Perception of harm to person’s
health

Less harmful than cigarettes
Same as cigarettes

More harmful than cigarettes
Smoking status

Current

Former

Never

Past month’s alcohol use
Yes

Past month’s cannabis vaping
Yes

15-19 years
% (95% CI)

32.8 (25.1-40.4)
11.4 (6.5-16.54)

57.5 (49.3-66.0)
15.2 (9.4-21.0)

29.5 (22.2-37.0)
50.2 (42.1-58.3)
8.5 (4.1-13.0)
12.0 (6.6-17.0)

59.9 (51.4-69.0)
24.0 (17.1-31.1)
16.2 (10.0-23.0)

19.4 (13.2-26.30)
6.5 (3.0-10.5)
74.1 (67.2-81.0)

77.0 (70.0-84.2)

13.9 (8.8-19.1)

20-24 years
% (95% CI)

47.3 (38.0-56.6)
23.4 (16.0-31.6)

26.1 (18.1-34.1)
18.1 (11.0-25.4)

27.1 (19.0-35.1)
28.5 (20.4-36.5)
28.5 (20.0-37.1)
16.0 (8.7-23.3)

59.2 (50.0-68.4)
23.0 (15.1-30.3)
18.2 (10.4-26.0)

38.0 (29.3-47.0)
21.0 (14.0-28.4)
41.1 (33.0-50.0)

91.0 (85.2-96.4)

16.2 (9.4-23.0)

25-44 years
% (95% CI)

53.1 (40.0-67.0)
29.8 (16.4-43.3)

22.4 (5.1-35.0)
11.3 (4.0-19.2)

14.0 (4.2-23.1)

31.0 (18.1-44.2)

47.0 (34.2-60.0)
8.4 (2.3-15.0)

69.0 (55.0-83.0)
26.4 (13.0-40.0)
5.0 (1.1-11.1)

45.0 (31.0-58.3)
35.3 (24.0-47.0)
20.1 (9.3-31.0)

89.0 (82.0-97.0)

20.3 (10.0-31.0)

245 years
% (95% CI)

66.1 (53.0-79.3)
20.8 (8.2-33.4)

7.0 (1.4-17.1)
9.1 (3.0-15.4)

7.0 (1.3-13.0)
13.0 (3.3-22.2)
74.0 (63.0-85.4)

6.3 (0.6-12.0)

85.0 (76.4-93.4)
14.2 (76.0-22.6)
0.8 (0.1-1.6)

57.0 (44.0-70.1)
40.0 (27.0-53.0)
3.4 (0.5-7.0)

64.3 (51.0-78.0)

6.5 (0.5-13.0)

Table 4. Factors affecting e-cigarette use among survey respondents, in Canada, 2019 (N=8600)

ORGS0 | ARG

Age (years)

245 (Ref.)

15-19

20-24

25-44

Sex

Female (Ref.)

Male

Perception of harm to a person’s health
More harmful than cigarettes (Ref.)
Less harmful than cigarettes

Same as cigarettes

Smoking status

Never (Ref.)

Current

Former

10.9 (7.9-14.9)
11.0 (7.9-15.4)
3.2 (2.2-4.8)

1.6 (1.3-2.1)

9.4 (6.5-13.6)
1.6 (1.1-2.5)

6.4 (4.8-8.5)
1.8 (1.3-2.4)
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23.2 (13.9-38.8)

10.3 (6.4-16.4)
2.4 (1.5-3.8)

1
1.1 (0.8-1.5)

1
7.7 (4.9-12.0)
1.8 (1.2-3.0)

1
14.5 (9.2-23.1)
6.8 (4.1-11.1)

Continued
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Table 1. continued

| I

s s on 5w

Past month alcohol use

No (Ref)

Yes

Past month cannabis vaping
No (Ref.)

Yes

AOR: adjusted odds ratio.

odds of past 30-day e-cigarette use were 7.7 (95% CI: 4.9-
12.0) for those who perceived e-cigarette use less harmful
than conventional cigarette use and 1.8 (95% CI: 1.2-3.0)
for those who perceived e-cigarette use just as harmful
as conventional cigarette use. Similarly, those who were
current smokers or former smokers, those with past month
alcohol use, and those with past month cannabis vaping,
had increased odds of e-cigarette use compared to their
counterparts.

DISCUSSION

This study described the recent pattern of past 30-day
e-cigarette use in the overall Canadian household population
and the patterns by sex and age groups. In 2019, the past
30-day prevalence of e-cigarette use was 4.73%, which
increased from 3.0% in 2017° As reported earlier by
various studies*?*?*, this study also found that e-cigarette
users were mostly males, younger in age, were dual users
with conventional cigarettes, alcohol, and cannabis vaping,
perceived e-cigarettes as less harmful than conventional
cigarettes and used e-cigarettes to quit smoking or for
enjoyment purposes. Along with dual use with other
substances, the high prevalence of e-cigarette use among
non-smokers, is also a concerning finding.

The study identified several age and sex-related
differences in the patterns of e-cigarette use. The sex-related
difference raises a concern that males may be more likely
to continue e-cigarettes to maintain their nicotine addiction
even after they quit conventional cigarette smoking?®. Low
perception of harm may motivate them to experiment with
e-cigarettes and nicotine?. Females initiated the use of
e-cigarettes at a younger age than males and curiosity was
a common reason to use e-cigarettes among them, which
suggests that the expectations and curiosities generated
by marketing, such as weight control by appetite reduction
due to nicotine, potentially influence females to start using
e-cigarettes at a young age®®. The findings also suggest that
e-cigarettes were used for purposes other than smoking
cessation (such as enjoyment or reducing stress), which may
serve as a gateway towards conventional smoking, especially
among females?12526,

1

2.8 (2.0-3.7) 2.3 (1.6-3.4)
1

7.6 (5.3-10.8) 2.4 (1.3-4.5)

The age-related differences in e-cigarette use patterns
are also important. In the old age group, e-cigarette use
was more common among current smokers and former
smokers, whereas in the younger age group, it was
more common among former smokers. The dual use of
e-cigarettes and conventional cigarettes among the old
age group suggests that they have the additional harms
associated with both substances. On the other hand,
e-cigarettes may be serving as a gateway to cigarette
smoking among young non-smokers*¢8, like female non-
smokers. Although young people perceived e-cigarettes to
be more harmful than conventional cigarettes, easy access
from family and friends and the promotion of various
appealing flavors in e-cigarettes may be prompting non-
smokers to start using e-cigarettes. These findings among
youth and young people are concerning because nicotine
is reported to be highly addictive and may impair brain
development in youth?%. Similarly, the higher use of
cannabis among younger e-cigarette users than among the
older population, could be an emerging trend that needs
to be monitored for its potential health harms?”2%, Given
these age-related differences, the existing interventional
program should be optimized or customized to minimize
the unintended consequences of e-cigarette use in different
age groups (i.e. dual use in older groups and gateway in
younger groups).

The findings further reinforce the notion that e-cigarette
use may be emerging as a de novo substance use pattern’.
E-cigarettes are being used more by current smokers than
former smokers and increasingly accepted and used by non-
smokers. Young people and females are found to be more
vulnerable to this emerging pattern of e-cigarette use. As
these specific ages and sex groups are more vulnerable
to e-cigarette use, interventions for smoking cessation
including the marketing of e-cigarettes should be conducted
cautiously. The younger and female population should be
focused more, so that e-cigarette use does not emerge as one
more problematic habit of abuse in this population. To do so
more effectively, further research is required to explore the
reasons behind the age and sex disparities in the pattern
of use.

Popul. Med. 2022;4(December):32
https://doi.org/10.18332/popmed/157270

8



Research Paper | Population Medicine

Strengths and limitations

The strength of the study lies in the use of a representative
sample of the general population to describe the patterns
related to current e-cigarette use. Also, the study used recent
data which are specific to tobacco use and represents the
time after the legalization of the use of nicotine and cannabis
in e-cigarettes in Canada. By describing the recent pattern
of e-cigarette use according to age and sex, the fundamental
issue of dual use with other substances was highlighted. This
study provides the basis for further analytical studies related
to the use of electronic cigarettes. A limitation to consider is
that this study is cross-sectional in design and self-reported
information about the patterns of use may have been subject
to recall bias. Also, the pattern of e-cigarette use could not
be fully described as other important sociodemographic
variables such as education level, income level, employment
status, and marital status, were not available in the
dataset. Future studies should incorporate a wide range of
sociodemographic variables which could provide insight
into the population subgroups that may or may not be using
e-cigarettes for smoking cessation.

CONCLUSIONS

Being younger, perceiving e-cigarette use as less harmful
than conventional cigarette smoking, current or past history
of smoking, alcohol use, and cannabis vaping, increased
the likelihood of past 30-day e-cigarette use. The patterns
of e-cigarette use vary across sex and age groups. Although
e-cigarettes were used to support quitting conventional
smoking in older age groups, it was equally being used for
enjoyment and out of curiosity in the younger population
and by women. The initiation of e-cigarette use was high at
a younger age, especially in non-smokers and the frequency
of use increased with increasing age. Further research is
required to monitor e-cigarette use in the population and to
explore the possible reasons behind the age and sex-related
disparities in e-cigarette use patterns.
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