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Abstract

E-Cigarette marketing may influence e-cigar
ette use among youth. This study examined
reported exposure to and perceptions of e-
cigarette marketing among youth between 2017
and 2019 across countries with varying e-
cigarette marketing restrictions. Cross-sectional
online surveys were conducted with 35490
youth aged 16-19 from England, Canada and
the United States in 2017, 2018 and 2019.
Weighted logistic regression models examined
trends in the adjusted prevalence of self-
reported exposure to e-cigarette marketing and
the perceived appeal of e-cigarette ads between
2017 and 2019, by country and by smok-
ing/vaping status. Reports of frequent exposure
to e-cigarette marketing increased between 2017
and 2019 in all countries, but less so in England,
where e-cigarette marketing is more restricted.
Perceiving e-cigarette marketing as appealing
increased from 2017 to 2019 in Canada and
the United States, but not in England. In Eng-
land, exposure to e-cigarette marketing did not
increase in prohibited channels between 2017
and 2019. Between 2017 and 2019, never-users’
reports increased for exposure to and appeal of
e-cigarette marketing. The results suggest some

effectiveness of e-cigarette marketing bans in
England and receptivity to e-cigarette market-
ing among youth never users.

Introduction

E-Cigarettes are increasingly popular among young
people [1]. For example, e-cigarettes have been
the most used tobacco product among US youth
since 2014 [2]. Past 30-day (hereafter ‘current’)
e-cigarette use among US high school students
increased from 1.5% in 2011 to 27.5% in 2019
[3, 4] but decreased to 19.6% in 2020 [5]. Sim-
ilarly, current e-cigarette use among high school
students in Canada markedly increased from 14.6%
in 2016-17 to 29.4% in 2018-19 [6]. In England,
current e-cigarette use increased from 8.7% in 2017
to 12.6% in 2019, showing a lesser increase than in
the United States and Canada [1].

Increases in e-cigarette use have been associated
with e-cigarette marketing. In the United States, e-
cigarette advertising expenditures increased from
$12 million in 2011 to $110 million in 2018 [7, 8].
In observational studies of youth, most of which
were conducted in the United States, frequent expo-
sure to e-cigarette marketing has been associated
with an increased likelihood of e-cigarette use
[9-13] and subsequent e-cigarette experimentation
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among non-users [14, 15]. Experimental stud-
ies in the United States suggest that e-cigarette
marketing increases intentions to use e-cigarettes
among youth who do not smoke or vape [16-18],
consistent with the well-established link between
exposure to cigarette marketing and smoking ini-
tiation [19]. The association between vaping and
smoking among youth is widely debated. There is
a robust association between vaping and smoking
at the individual level, in which youth who vape
have an increased risk of subsequent smoking in
prospective cohort studies [20, 21]. The observed
association, however, could be attributable to
shared risk factors [22-24]. Smoking prevalence
has continued to decline, while e-cigarette preva-
lence has increased in countries such as the United
States [25] and Canada from 2017 to 2019 [1].
The overall use of any tobacco or nicotine product
increased in Canada and the United States during
this time [1, 26].

Restrictions on e-cigarette marketing vary across
countries. England is among the few countries that
established a range of provisions regarding market-
ing restrictions, absent in Canada and the United
States, to allow e-cigarette marketing only to help
smokers quit [27, 28]. For instance, since 2017,
under a code by the Committee of Advertising
Practice, England has banned e-cigarette market-
ing targeting young people such as placing poster
near a school and ads that feature young people
or include anything that appeals to young peo-
ple [28]. Furthermore, England restricts e-cigarette
marketing on media having cross-border effects,
such as TV and radio, print and online, as imposed
by the 2014 Tobacco Products Directive [29]. e-
Cigarette marketing remains allowed inside and
outside shops, on billboards, posters, public trans-
port, flyers and direct communication to existing
consumers via mail, email or SMS [28, 30]. In
Canada, e-cigarette marketing was subject to com-
prehensive restrictions prior to May 2018. New fed-
eral regulations in May 2018 permitted e-cigarette
marketing through traditional media such as TV,
radio and print, and at the point of sale, pro-
vided that the products being advertised do not
appeal to youth or make health claims [31]. Certain

Canadian provinces implemented more compre-
hensive restrictions, similar to tobacco products
[32]. In the United States, e-cigarette advertising
is largely unregulated and can be placed on TV,
radio and print media and online, although ads
must include a warning about nicotine addiction
and should not contain unauthorized claims about
reduced risk compared to smoking or appeal to
youth [33, 34].

Few studies have evaluated the impact of e-
cigarette marketing restrictions on youth exposure
to e-cigarette marketing or e-cigarette use. Data
from the 2017 International Tobacco Control (ITC)
Youth Tobacco and Vaping Survey indicated that
reported exposure to e-cigarette marketing among
youth was more prevalent in England and the
United States than in Canada, where there were
more restrictions on e-cigarette marketing at the
time of the survey [12]. The same data also showed
that, after e-cigarette marketing was permitted in
2018 in Canada, the overall frequent exposure to
e-cigarette marketing among youth increased and
was more prevalent in provinces with fewer restric-
tions on marketing in 2019 [32]. In addition, the
overall prevalence of current e-cigarette use was
higher in provinces with less comprehensive mar-
keting restrictions [24]. As countries seek to reg-
ulate e-cigarettes in a way that maximizes public
health benefits, it is important to evaluate Eng-
land’s policy that allows marketing of e-cigarettes
only to encourage addicted smokers to quit. This
study evaluated the impact of federal e-cigarette
marketing policies by comparing trends in reported
exposure to e-cigarette marketing among youth in
England, Canada and the United States between
2017 and 2019, including channels of exposure and
perceptions of ad appeal.

Methods

Data sources

Data came from the ITC Youth Tobacco and Vap-
ing Survey, repeat cross-sectional surveys con-
ducted online in 2017 (July/August), 2018 (August/
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September) and 2019 (August/September). Sam-
ples were recruited through the Nielsen Consumer
Insights Global Panel, using non-probability sam-
pling. The analytic sample included 35490 youth
aged 16-19 from England (n=11362), Canada
(n=12018) and the United States (n=12110).
The analysis excluded respondents who later
rescinded their consent to participate, provided
incomplete data on key measures used to con-
struct sampling weights, or provided an incorrect
response to a data quality check question [35-37].
The survey methods are described in detail else-
where [35-37]. The study protocol received
ethics clearance through a University of Water-
loo Research Ethics Committee (ORE#21847) and
the King’s College London Psychiatry, Nursing &
Midwifery Research Ethics Subcommittee.

Measures

Self-reported frequent exposure to e-cigarette
marketing in the last 30 days

The overall exposure to e-cigarette marketing was
assessed via self-report by asking: ‘In the last
30 days, how often have you noticed things that
promote e-cigarettes/vaping?’ (‘never’, ‘rarely’,
‘sometimes’, ‘often’, ‘very often’, ‘don’t know’
and ‘refused’). Those who responded ‘often’ or
‘very often” were classified as being frequently
exposed to e-cigarette marketing. All other respon-
dents, including ‘don’t know’, were classified as
not being frequently exposed. Those who refused to
respond were excluded from all analyses using this
measure. This approach was used for all subsequent
measures.

Channels of e-cigarette ad exposure in the
last 30 days

Respondents who reported noticing e-cigarette
marketing at least ‘rarely’ (i.e. excluding those who
responded ‘never’, ‘don’t know’ or ‘refused’) were
asked whether they noticed e-cigarettes/vaping
devices or e-liquid being advertised in the last
30days through 15 different channels, includ-
ing regular postal mail, websites/social media
(e.g. Facebook, Twitter, YouTube, Instagram and

Snapchat), and email or text messages (see the full
list in Table II). Those who responded ‘yes’ were
classified as noticing e-cigarette ads through that
channel, while those who responded ‘no’ or ‘don’t
know’ were classified as not noticing e-cigarette
ads in that location.

Appeal of e-cigarette ads

The overall appeal of e-cigarette ads was assessed
by asking respondents who reported noticing
e-cigarette ads at least ‘rarely’ to finish the state-
ment: ‘Thinking about the ads you’ve seen for
e-cigarettes, do you think they make e-cigarettes/
vaping seem..”: ‘very unappealing’, ‘unappealing’,
‘neither appealing nor unappealing’, ‘appealing’ or
‘very appealing’. Those who responded ‘appeal-
ing’ or ‘very appealing’ were classified as per-
ceiving e-cigarette ads as appealing and all other
responses, including ‘don’t know’, were classified
as not finding ads appealing.

Smoking or vaping status

Questions on ever and current smoking and vap-
ing behaviors were used to determine use status:
exclusive vapers (vaped but did not smoke in the
past 30 days); exclusive smokers (smoked but did
not vape in the past 30 days); dual users (smoked
and vaped in the past 30 days); former users (ever
smoked or vaped, but not in the past 30 days) and
never users (never smoked nor vaped).

Socio-demographic measures

Socio-demographic measures were sex (male
or female), age group (16-17 and 18-19),
race/ethnicity (white only, other/mixed and not
stated) and perceived family socio-economic sta-
tus (not meeting basic expenses, just meeting basic
expenses, meeting needs with a little left over, liv-
ing comfortably and not stated) adapted from a
validated measure [38].

Statistical analysis

In each country, post-stratification sampling
weights were constructed to match the demo-
graphic profile of youth aged 16—19 in each country
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in each survey year. Weights were calibrated to
national estimates of the number of youth ages
16-19 by geographic region, sex, age group (16—17
and 18-19) and race/ethnicity (only in the United
States). To facilitate comparison across survey
years, weights for survey years 2018 and 2019
were calibrated to 2017 estimates for student status
(student versus non-student), academic grades (not
stated or <70%, 70-79%, 80-89% or 90-100%),
as well as to national estimates of the trend in past
30-day smoking where available (National Youth
Tobacco Surveys in the US and Canadian Student
Tobacco, Alcohol and Drugs Survey in Canada).
Weighted multivariable logistic regression was
used to estimate the average marginal probabilities
of youth reporting frequent exposure to e-cigarette
marketing, channels of ad exposure and perceived
appeal of e-cigarette ads by survey year, first by
country and then by smoking or vaping status. For
models on channels of exposure and perceptions
of appeal, analyses were restricted to those who
reported noticing e-cigarette ads at least ‘rarely’.
Models adjusted for sex, age group (16-17 and
18-19), country (in models pooled across coun-
tries), and smoking or vaping status (in models
pooled across smoking or vaping status groups).
For each outcome, we tested differences in the
adjusted prevalence between years (2017 versus
2018, 2017 versus 2019 and 2018 versus 2019)
within each country and in the adjusted preva-
lence between countries in 2019 (England versus
Canada, England versus the United States and
Canada versus the United States). For the out-
comes of frequently noticing marketing and per-
ceived appeal, we tested differences in the trends
between countries in 2017 versus 2019 (England
versus Canada, England versus the United States
and Canada versus the United States). We also
examined differences in the trends by smoking
or vaping status (2017 versus 2019) after testing
the overall three-way interaction between country,
smoking or vaping status, and survey year, as well
as differences in the adjusted prevalence between
smoking or vaping groups in 2019 after testing the
two-way interactions between country and smok-
ing or vaping status. To account for multiple

comparisons, all P-values were corrected for mul-
tiple testing using the Benjamini—Hochberg false
discovery rate adjustment [39]. Statistical analy-
ses were conducted using SAS-callable SUDAAN
(Version 11.0.3) for regression models and SAS
(Version 9.4) to account for multiple testing.

Results

Sample characteristics

Table I shows sample characteristics. Approxi-
mately half of youth in England were never users in
each survey year. As previously reported, 61% of
Canadian and 58% of US respondents were never
users in 2017, which decreased to 46% and 45%,
respectively, by 2019 [1].

Prevalence of self-reported frequent
exposure to e-cigarette marketing

Figure 1 shows that prevalence of youth report-
ing frequent exposure to e-cigarette marketing
increased significantly between 2017 and 2019
within each country, with a smaller increase
observed in England than in Canada [-7.9%, 95%
confidence interval (CI)=-10.7—5.2, P<0.001]
and in the United States (-10.9%; 95%
Cl=-14.0—7.9, P<0.001). In 2019, 31.7% of
youth in the United States reported frequent expo-
sure to e-cigarette marketing. Compared to the
United States, self-reported frequent exposure to
e-cigarette marketing was less prevalent among
youth in England (25.2%; Adjusted Odds Ratio
(AOR)=0.72, 95% CI=0.64-0.82, P<0.001)
and Canada (24.2%; AOR =0.69, 95% CI =0.61-
0.77, P<0.001).

Reported frequent exposure to e-cigarette mar-
keting increased significantly between 2017 and
2019 among exclusive vapers (13.6% increase,
95% CI=8.9-18.3, P<0.001), dual users (13.3%
increase, 95% CI=8.0-18.6, P<0.001) and
never users (8.2% increase, 95% Cl=6.6-9.9,
P<0.001), with no significant three-way inter-
action between country, smoking or vaping sta-
tus, and wave (x> =15.46, df =16, P =0.491). In
2019, frequent exposure to e-cigarette marketing
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2017 2018 2019

== England e=e==Canada e=e==United States

*&<Estimates with different superscript letters denote significant (p<.05)
differences in prevalence between years, within country. Estimates with the
same letter indicate no significant difference within each country and measure.
!Significant difference in prevalence between England and US in 2019.
*Significant difference in prevalence between Canada and US in 2019,

38.2

329

29.3

I-Z

2017 2018 2019

R Vapers #Smokers Dual users Former = Neverused
*Vapers: vaped but did not smoke in the past 30 days; smokers: smoked
but did not vape in the past 30 days; dual users: smoked and vaped in
the past 30 days; former users: ever smoked or vaped, but not in the
past 30 days; never users: never smoked or vaped.

*There was no significant three-way interaction (country X
smoking/vaping status X survey year) or two-way interaction (country X
smoking/vaping status) in 2019.

Fig. 1. Noticed e-cigarette marketing (‘often/very often’) in the past 30 days, by country and smoking or vaping status, %.

was more prevalent among dual users and exclu-
sive vapers than never users (AOR=1.99, 95%
CI=1.67-2.36; AOR=148, 95% CI=1.26-
1.73), with no significant interaction effect between
vaping status and country (X2 =790, df=8§,
P =0.443).

Exposure to e-cigarette marketing by
channels

Table II shows the prevalence of youth notic-
ing e-cigarette marketing in each channel within
each country by survey year, including prohib-
ited channels for e-cigarette marketing in Eng-
land between 2017 and 2019 (websites or social
media, TV or radio, and newspapers or maga-
zines). In the three specific channels that were
prohibited in England, self-reported exposure did
not increase between 2017 and 2019. In contrast,
self-reported marketing exposure increased in 7
of 12 channels that were not prohibited in Eng-
land, where reported exposure to marketing on bill-
boards increased the most between 2017 and 2019
(6.8% increase, 95% CI=4.4-9.2, P <0.001), fol-
lowed by taxis and public transportation (5.6%
increase, 95% CI =3.7-7.8, P<0.001). In Canada,
the prevalence of noticing marketing increased

significantly between 2017 and 2019 in 14 of 15
channels. The increase was greatest for billboards
(12.7% increase, 95% CI=10.6-14.8, P<0.001),
followed by TV or radio (10.5% increase, 95%
CI=8.5-12.6, P<0.001) and websites or social
media (10.1% increase, 95% Cl=7.64-12.6,
P<0.001). The prevalence of noticing market-
ing increased in 11 of 15 channels in the United
States, with the greatest increase reported for TV
or radio (16.7% increase, 95% CI=14.0-19.3,
P<0.001), followed by websites or social media
(11.4% increase, 95% CI=28.7-14.1, P<0.001)
and billboards (7.6% increase, 95% CI =5.1-10.1,
P <0.001). For cross-country comparisons limited
to 2019, reported exposures to e-cigarette market-
ing on websites or social media and on TV or
radio were more prevalent in Canada and the United
States than in England, but there was no signifi-
cant difference in reported exposure to e-cigarette
marketing in newspapers or magazines.

Perceived appeal of e-cigarette marketing

The prevalence of youth reporting that e-cigarette
ads made e-cigarettes or vaping seem ‘appeal-
ing’ or ‘very appealing’ increased significantly
between 2017 and 2019 within Canada and the
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2017 2018 2019

=pe=England e=s==Canada e=g==Uinited States

*®<Estimates with different superscript letters denote significant (p<.05)
differences in prevalence between years, within country. Estimates with the
same letter indicate no significant difference within each country and
measure,

'Significant difference in prevalence between England and US in 2019.
*Significant difference in prevalence between Canada and US in 2019.

70

60

50

40

30

20

10

2017 2018 2019

WVapers HSmokers Dual users Former iiNeverused

*Vapers: vaped but did not smoke in the past 30 days; smokers: smoked
but did not vape in the past 30 days; dual users: smoked and vaped in
the past 30 days; former users: ever smoked or vaped, but not in the
past 30 days; never users: never smoked or vaped.

*There was no significant three-way interaction (country X
smoking/vaping status X survey year) or two-way interaction (country X
smoking/vaping status) in 2019.

Fig. 2. E-Cigarette ads make vaping seem ‘appealing/very appealing,” by country and smoking or vaping status, %.

United States, but not England (Fig. 2). In 2019,
compared to the United States, the prevalence
of reporting perceived appeal of e-cigarette mar-
keting was lower in England (AOR =0.76, 95%
CI=0.67-0.86) and Canada (AOR=0.78, 95%
CI=0.69-0.88).

Between 2017 and 2019, the prevalence of
reporting perceived appeal increased only among
never users (6.5% increase, 95% CIl=4.3-8.6,
P <0.001), and there was no significant three-way
interaction among country, smoking or vaping sta-
tus, and wave (x2 =23.84, df=16, P=0.093).
In 2019, compared to never users, dual users and
exclusive vapers were more likely to report that
e-cigarette marketing made e-cigarettes or vap-
ing seem appealing (AOR =2.47, 95% CI =2.06—
2.97; AOR=1.58, 95% CI=1.36-1.85, respec-
tively), with no significant interaction effect
between country and smoking or vaping status
(x> =4.05,df =8, P=0.853).

Discussion

The prevalence of reporting frequent exposure to
e-cigarette marketing increased significantly from

2017 to 2019 among 16- to 19-year-old youth
in England, Canada and the United States. The
increase in self-reported frequent ad exposure in
Canada and the United States was particularly
apparent and coincided with increases in youth vap-
ing over this time [1]. The less dramatic increase
in reported exposure to e-cigarette marketing in
England suggests that restrictions on e-cigarette
marketing may have limited reported exposure
to e-cigarette marketing among youth. In 2017,
Canada had the lowest level of frequent exposure
among youth, but Canada and England had simi-
lar levels of the overall reported exposure by 2019.
The overall increase in Canada obscures differ-
ent trends across Canadian provinces, several of
whom had more restrictions than England in 2019.
As previously reported, the strength of restrictions
across Canadian provinces was significantly asso-
ciated with changes in reported exposure over this
period, adding further support to the impact of reg-
ulatory restrictions on reported exposure among
youth [32].

Marketing bans on traditional media and online
channels appear to have prevented increases in
youth exposure to e-cigarette marketing in the
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banned channels in England. In England, the
prevalence of reported exposure to e-cigarette ads
did not increase from 2017 to 2019 in any banned
channel: websites/social media, TV/radio or news-
papers/magazines. By contrast, the prevalence of
reported ad exposure increased significantly in
11 of 15 channels in the United States and 14
of 15 channels in Canada, where federal restric-
tions on e-cigarette marketing were relaxed in
2018 with no channel-specific bans on e-cigarette
advertising [32].

Some evidence was found for a market adjust-
ment around marketing bans in England, which
may explain the increase in reported frequent
exposure to marketing in England despite
channel-specific bans. Self-reported exposure to
marketing increased in 7 of 12 unrestricted chan-
nels in England, including in shops that sell
tobacco. Given that the tobacco industry has his-
torically shifted its marketing efforts to permitted
channels, such as at point-of-sale [40], e-cigarette
marketing expenditures may have been increased
across these channels. Indeed, stores that sell
cigarettes and online were the two most com-
mon sources of self-reported exposure to marketing
among young people across countries and sur-
vey years, as reported previously [11, 13]. More-
over, reported exposure to e-cigarette advertising
in retail stores continued to increase from 2017 to
2019, adding to prior research finding on increased
reported exposure to e-cigarette advertising in retail
stores from 2014 to 2016 among youth in the
United States [13].

In Canada and the United States, the prevalence
of youth who perceived that e-cigarette ads made
vaping seem appealing increased between 2017
and 2019 (34.6% to 38.3% and 39.5% to 44.8%,
respectively). There was no corresponding increase
observed in England, indicating some effectiveness
of the advertising content regulations that ban fea-
turing young people or anything that appeals to
young people [28]. It is possible that these reg-
ulations have prevented youth in England from
noticing some marketing, resulting in a smaller
increase in the overall marketing exposure among
youth in England, compared to the United States

or Canada. However, while perceived appeal of e-
cigarettes was greater among youth who vaped and
smoked than never users, as would be expected, e-
cigarette marketing also had broad appeal among
never users. By 2019, for example, more than
one-third of never users reported e-cigarette mar-
keting as appealing. This suggests that the content
of e-cigarette advertising and promotions reaches
and appeals to non-users. Indeed, never smok-
ers or vapers were the only group in which the
appeal of e-cigarette ads increased over time. Fur-
ther research on the content and design features
of e-cigarette marketing that appeal to youth could
inform guidelines on e-cigarette ads and pre-market
authorization of e-cigarette ads to minimize their
appeal among youth and to ensure these messages
are adequately targeted to adult smokers [41].
This study has some limitations. First, a post-
only evaluation design was used to assess the
impact of marketing restrictions in England. Future
studies could compare data collected before and
after the implementation of policies to better
understand the impact of marketing restrictions.
Second, the use of a non-probability sample limits
the generalizability of the study results. However,
post-stratification sampling weights were used to
make the samples more representative of youth in
each country, and estimates of the prevalence of
e-cigarette use are consistent with other national
representative data [4, 42]. Moreover, the con-
sistency of the methodology over the three waves
ensures that the trends captured in this study
should be accurate and enabled us to assess the
impact of marketing bans in England by compar-
ing trends between countries. Third, recall bias
may have influenced reports of marketing expo-
sure. For example, reported exposure to e-cigarette
marketing may be underestimated because youth
may not consciously recognize strategies of e-
cigarette marketing, including engagement with
online e-cigarette marketing [43]. Yet, previous
studies have supported the concurrent validity of
self-reported measures of marketing exposure with
direct measures of marketing presence in stores
[44] and gross rating points, which are often
used to measure marketing reach and frequency
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of exposure [45]. Last, our repeat cross-sectional
study design limits our ability to make any causal
inference, including the influence of marketing
exposure on e-cigarette use. For instance, youth
interested in vaping or smoking could be more
likely to engage with and recall e-cigarette ads.
The design also does not allow us to evaluate
recursive relationships between the study variables,
such as that which may occur between advertis-
ing exposure and appeal. Furthermore, this study
cannot address the net public health impact of mar-
keting or marketing bans. Future studies should
consider changes in the overall patterns of nico-
tine use, including interactions between smoking
and vaping behavior among both adults and youth
[22, 25].

In conclusion, self-reported frequent exposure
to e-cigarette marketing increased among youth in
England, Canada and the United States between
2017 and 2019, with a relatively small increase
observed in England compared to other countries.
Differences in trends for exposure through spe-
cific channels and within regulatory environments
suggest that e-cigarette marketing restrictions in
England limited youth exposure to marketing, but
marketing exposure still increased through permit-
ted channels. Moreover, more than one-third of
youth in England, Canada and the United States
reported perceiving e-cigarettes as appealing in
marketing, which increased among never users of
cigarettes and e-cigarettes between 2017 and 2019.
Future studies should consider the relative impact
of e-cigarette marketing among youth compared to
young adults and adult smokers.
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