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Abstract

Public health campaigns have the potential to 
correct vaping misperceptions. However, cam-
paigns highlighting vaping harms to youth 
may increase misperceptions that vaping is 
equally/more harmful than smoking. Vaping 
campaigns have been implemented in the United 
States and Canada since 2018 and in England 
since 2017 but with differing focus: youth vaping 
prevention (United States/Canada) and smok-
ing cessation (England). We therefore exam-
ined country differences and trends in notic-
ing vaping campaigns among youth and, using 
2022 data only, perceived valence of campaigns 
and associations with harm perceptions. Seven 
repeated cross-sectional surveys of 16–19 year-
olds in United States, Canada and England 
(2018–2022, n= 92 339). Over half of youth 
reported noticing vaping campaigns, and notic-
ing increased from August 2018 to Febru-
ary 2020 (United States: 55.2% to 74.6%, 
AOR = 1.21, 95% CI = 1.18-1.24; Canada: 
52.6% to 64.5%, AOR = 1.13, 1.11-1.16; Eng-
land: 48.0% to 53.0%, AOR = 1.05, 1.02-1.08) 
before decreasing (Canada) or plateauing (Eng-
land/United States) to August 2022. Increases 

were most pronounced in the United States, then 
Canada. Noticing was most common on web-
sites/social media, school and television/radio. 
In 2022 only, most campaigns were perceived to 
negatively portray vaping and this was associ-
ated with accurately perceiving vaping as less 
harmful than smoking among youth who exclu-
sively vaped (AOR = 1.46, 1.09-1.97). Consis-
tent with implementation of youth vaping pre-
vention campaigns in the United States and 
Canada, most youth reported noticing vaping 
campaigns/messages, and most were perceived 
to negatively portray vaping.

© The Author(s) 2024. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/
), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

There is strong scientific consensus internationally 
that vaping e-cigarettes is less harmful than smok-
ing cigarettes, but is not risk-free and should be 
discouraged among youth and people who have 
never smoked [1–3]. Vaping can help people to quit 
smoking [4] and nicotine-containing e-cigarettes 
are recommended in some countries, such as the 
UK and New Zealand, for adults to quit or reduce 
their smoking [5]. Despite this, there are pervasive 
misperceptions that vaping is equally or more 
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harmful than smoking [1, 6]; for example, among 
youth, only 38% in the United States, 45% in 
Canada and 63% in England accurately perceived 
that vaping is less harmful than smoking in 2020, 
a reduction from 61%, 66% and 77%, respectively, 
in 2017 [6]. Similar trends have been seen among 
adults [1]; for example, among adults who smoke 
in Great Britain, the proportion who held this accu-
rate perception has declined from 60% in 2014 to 
34% in 2023 [7].

Education campaigns (strategic, active efforts 
to educate the public) or public health messages 
(any public health statements or messages) have 
provided information about vaping in several coun-
tries, including absolute harms (i.e. compared 
to not vaping) and harms relative to smoking 
cigarettes [8–18]. However, the content of cam-
paigns and messages, as well as the target audi-
ence, differs across countries. In the United States 
and Canada, vaping campaigns and associated 
messages from public health organisations have 
focused predominantly on youth vaping prevention 
[8–15, 18]. For example, in the United States in 
2018, national campaigns aiming to prevent vap-
ing among youth were launched (e.g. ‘The Real 
Cost’ in September 2018, and the ‘Truth’ campaign 
which ran from October to December 2018) [8–11] 
as well as several state and regional campaigns [14, 
15, 18]. Similarly, in Canada, a national campaign 
aiming to prevent youth from vaping was launched 
in December 2018, followed by the national ‘Con-
sider the Consequences of Vaping’ campaign in 
February 2019 [12], as well as provincial youth 
vaping prevention campaigns over the same period 
[13]. In England, since 2017, vaping has featured 
only in national campaigns aiming to help adults 
quit smoking [19, 20], and, since 2015, there have 
been regional vaping campaigns [21] and widely 
publicized annual reports [1] containing messages 
that vaping is less harmful than smoking but is not 
risk-free, and that people who have never smoked 
should not take up vaping.

Expenditures on youth vaping prevention cam-
paigns in the United States and Canada have also 
been greater than expenditures on any vaping cam-
paigns in England [11, 12, 22]. For example, in the 

United States, ‘The Real Cost’ has been described 
as ‘a nearly $60 million effort’ [23] and the advo-
cacy organisation Campaign for Tobacco-Free Kids 
partnered with Bloomberg Philanthropies in 2019 
to launch a US$160 million campaign entitled ‘Pro-
tect Kids: Fight Flavored E-Cigarettes’ [11]. In 
Canada, CDN$9 million was invested into Health 
Canada’s ‘Consider the Consequences of Vaping’ 
campaign [12]. In England, there has been no 
specific government expenditure on vaping cam-
paigns, other than the aforementioned smoking 
cessation campaigns which mention vaping [22].

Understanding the extent to which the public are 
exposed to vaping campaigns or messages is impor-
tant because campaigns/messages can change pub-
lic perceptions of vaping harms [1, 24, 25] par-
ticularly when provided by public health bodies 
which are viewed as credible sources of informa-
tion [25–27]. Evidence suggests that vaping cam-
paigns/messages aiming to deter youth vaping and 
highlighting that vaping is harmful can increase 
perceptions that vaping is harmful [1, 25]; however, 
they can also result in overestimation of the harms 
of vaping relative to smoking [1, 25]. Conversely, 
campaigns/messages highlighting that vaping is 
less harmful than smoking can increase the accurate 
perception that vaping is less harmful than smoking 
[1, 25, 28], but have also been found to increase 
misperceptions that vaping is safe [28]. It is pos-
sible that youth vaping prevention campaigns in 
the United States and Canada have contributed to 
the increasing misperception that vaping is equally 
or more harmful than smoking observed among 
youth in these countries [6]. It is also possible that 
vaping campaigns or messages could help to cor-
rect misperceptions [1, 24, 25]. Ideally, messages 
would convey that vaping is risky, but less so than 
smoking, in line with current evidence [1–3].

Specific channels may allow for targeted inter-
ventions communicating vaping information to 
either youth or adults who smoke. National cam-
paigns in the United States [8–11] and Canada 
[12] have attempted to deter youth from vaping 
through disseminating information via television, 
online videos, social media, dedicated websites 
and schools; for example, in the United States, 
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school youth vaping prevention campaigns have 
been found to increase perceptions of vaping as 
harmful among school children [29, 30]. Con-
versely, pharmacies/chemists may be ideal settings 
for communicating the benefits of switching to vap-
ing to adults who smoke [31], particularly because 
evidence suggests that pharmacy staff are often 
asked by people who smoke for evidence-based 
advice around vaping [32] and pharmacies can 
help to increase the efficacy of smoking cessation 
interventions [33]. Bars or other adult-only venues 
could also be used to target vaping information to 
adults. However, little is known about youth expo-
sure to vaping campaigns or messages across these, 
or other, channels.

This study therefore aimed to examine coun-
try differences (England, Canada, United States; 
Aim 1) and trends (from 2018 to 2022; Aim 2) 
in the prevalence of noticing vaping campaigns 
or messages among youth, overall and via indi-
vidual channels. We had two a-priori hypotheses 
[34]: first, that noticing any vaping campaigns or 
messages would be more prevalent among youth 
in the United States and Canada compared with 
England, because vaping campaigns in the United 
States and Canada predominantly targeted youth 
and received higher expenditure than those in Eng-
land; second, that noticing any vaping campaigns 
or messages would increase between 2018 and 
February/March 2020 among youth in the United 
States, Canada and England, because campaigns 
were launched in all three countries over this period 
[8–10, 12–15, 20, 21]. Moreover, the 2019 out-
break of lung injuries associated with vaping con-
taminated cannabis products in the United States 
led some public health organizations (e.g. the 
United States Centres for Disease Control and Pre-
vention) to warn against the use of e-cigarettes, and 
also increased public discussions about the health 
harms of vaping internationally; exposure to public 
health messaging about vaping may therefore have 
also increased in late 2019 and early 2020. The sec-
ond hypothesis is restricted to survey waves up to 
February/March 2020 because the COVID-19 pan-
demic impacted vaping behaviours [35], dominated 
public health messaging, and disrupted education. 

Using the most recent wave of data (2022) only, 
we also explored the perceived valence of the vap-
ing campaigns or messages that youth noticed and 
associations between noticing negative campaigns 
and vaping harm perceptions (Aim 3).

Methods

The analysis plan for this study was pre-registered, 
and code made available, on the Open Science 
Framework (osf.io/6c2uz) [34].

Data source
Data were from seven waves (2018 to 2022) of 
the International Tobacco Control Policy Evalua-
tion Project (ITC) Youth Tobacco and Vaping Sur-
vey, a repeat cross-sectional online survey of youth 
aged 16–19 in England, Canada and the United 
States. Samples were recruited from the Nielsen 
Consumer Insights Global Panel and their partners’ 
panels. Respondents were recruited either directly 
or through their parents via email invitations sent 
to panelists (after targeting for age criteria) includ-
ing those known to be parents. The surveys were 
online and took approximately 20 minutes to com-
plete. This study received ethics clearance through 
the University of Waterloo Research Ethics Com-
mittee (ORE#21847/31017) and the King’s Col-
lege London Psychiatry, Nursing & Midwifery 
Research Ethics Subcommittee. A full description 
of the study methods can be found in the Tech-
nical Reports [36]. The 2018 survey wave was 
selected as the first wave for analyses because this 
was the first in which respondents asked about their 
noticing of education campaigns or public health 
messages about vaping.

A total of n = 99 977 respondents completed the 
surveys, of whom n = 92 339 were retained in the 
analytic sample. Respondents were excluded if 
they: failed data integrity checks (n = 3450), had 
missing/incomplete data on variables required for 
calculating weights or determining smoking or vap-
ing status (n = 1862), were recruited in a previous 
wave (n = 2220; to maintain repeat cross-sectional 
data, as some cohort respondents were present in 
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the first few waves), or were an ineligible age 
(n = 106).

Measures
Noticing education campaigns or public 
health messages about vaping
All respondents were asked, ‘In the past 12 months, 
have you noticed education campaigns or public 
health messages about e-cigarettes / vaping in any 
of the following places? …’ followed by a list of 
channels (shown in Table I), with response options 
‘Yes,’ ‘No,’ ‘Don’t know’ or ‘Refuse to answer’ for 
each. Respondents who answered ‘Yes’ to any of 
the channels were coded as having noticed any vap-
ing campaigns or messages in the past 12 months; 
all other respondents were coded as ‘Other’. Each 
individual channel was also modelled as an out-
come where the proportion who responded ‘Yes’ 
to noticing via that channel was at least 5% of the 
overall sample. All channels (1 to 17 listed above) 
were noticed by at least 5% of the overall sample 
and so were modelled as outcomes, except ‘other 
(please specify)’, which was reported by <1% of 
the sample.

Country and survey wave (independent 
variables)
Country. England, Canada, United States.

Survey wave. August/September 2018, August/
September 2019, February/March 2020, August
2020, February/March 2021, August 2021, August/
September 2022. Survey wave was treated as cate-
gorical to aid interpretation of the findings. Inclu-
sion of the August 2021 and August/September 
2022 survey waves was additional to the pre-
registration [34] due to the availability of data from 
these waves at the time of analysis and because 
a new measure examining perceived valence of 
vaping campaigns was added in August/September 
2022.

Covariates
Age group. 16–17, 18–19.

Sex. Male, female. Sex was coded from sex at 
birth for most respondents, or imputed from gender 
where sex at birth was missing [36].

Race/ethnicity. White only, any other race/ethnic-
ity, don’t know/refused. Race/ethnicity was derived 
from country-specific items that are described in 
the Technical Reports [36].

Perceived family financial situation. Not meeting 
basic expenses, just meeting basic expenses, meet-
ing needs with a little left over, living comfortably, 
don’t know/refused.

Student status. Yes (enrolled currently or for 
upcoming year), no, don’t know/refused.

Smoking/vaping subgroups
We considered five mutually exclusive use sub-
groups as a sensitivity analysis, with categories 
based on prior research [37–40]: 1) exclusive past 
30-day vaping (i.e. vaped but did not smoke in the 
past 30 days); (2) exclusive past 30-day smoking 
(i.e. smoked but did not vape in the past 30 days); 
(3) past 30-day vaping/smoking (i.e. vaped and 
smoked in the past 30 days); (4) ever but not past 
30-day vaping/smoking (i.e. ever smoked and/or 
vaped, but not in the past 30 days); (5) never 
vaped/smoked (never smoked and never vaped).

Perceived valence of vaping campaigns and 
vaping harm perceptions in 2022
Perceived valence of vaping campaigns. Addi-
tional to the pre-registration [34], in the most 
recent (August/September 2022) wave only, a 
new measure was added examining perceived 
valence of vaping campaigns. Respondents who 
selected ‘Yes’ for any of the above channels 
for noticing vaping campaigns were subsequently 
asked, ‘Were the majority of education cam-
paigns or public health messages you noticed 
about e-cigarettes…’ (a) ‘Mostly negative about e-
cigarettes,’ (b) ‘Mostly positive about e-cigarettes,’ 
(c) ‘About the same number of positive and nega-
tive,’ (d) ‘Don’t know’, or (e) ‘Refuse to answer’. 
Responses were coded as mostly negative (a) ver-
sus otherwise (b-e).

4

D
ow

nloaded from
 https://academ

ic.oup.com
/her/advance-article/doi/10.1093/her/cyad044/7505052 by guest on 05 January 2024



Noticing education campaigns or public health messages about vaping

Table I. Differences between England, Canada, and the United States in the proportion of youth who reported noticing vaping 
campaigns or public health messages overall and via individual channels (n = 92 339)

 England as reference  Canada as reference

% AOR (95% CI) P AOR (95% CI) P

Any noticing
 England 52.5 REF
 Canada 65.3 1.62 (1.56-1.68) <0.001 REF
 United States 72.1 2.34 (2.24-2.44) <0.001 1.45 (1.39-1.51) <0.001
On websites or social media, like Facebook, Twitter, YouTube, Instagram or Snapchat
 England 26.9 REF
 Canada 39.3 1.68 (1.61-1.75) <0.001 REF
 United States 48.3 2.57 (2.46-2.68) <0.001 1.53 (1.47-1.59) <0.001
At school
 England 23.3 REF
 Canada 41.9 2.32 (2.23-2.42) <0.001 REF
 United States 42.0 2.40 (2.30-2.51) <0.001 1.03 (0.99-1.07) 0.099
On television or radio
 England 17.4 REF
 Canada 28.4 1.84 (1.76-1.93) <0.001 REF
 United States 42.7 3.56 (3.40-3.73) <0.001 1.93 (1.86-2.01) <0.001
On billboards or posters
 England 14.5 REF
 Canada 21.5 1.54 (1.47-1.62) <0.001 REF
 United States 29.4 2.44 (2.33-2.57) <0.001 1.58 (1.51-1.65) <0.001
At a chemist/pharmacy
 England 18.5 REF
 Canada 23.6 1.29 (1.24-1.35) <0.001 REF
 United States 22.8 1.29 (1.22-1.35) <0.001 0.99 (0.95-1.04) 0.774
In shops/stores that sell e-cigarettes/vaping products
 England 17.1 REF
 Canada 17.5 0.98 (0.94-1.03) 0.446 REF
 United States 18.8 1.10 (1.04-1.15) <0.001 1.12 (1.06-1.17) <0.001
In print newspapers or magazines
 England 14.2 REF
 Canada 16.3 1.10 (1.05-1.16) <0.001 REF
 United States 19.4 1.42 (1.35-1.50) <0.001 1.29 (1.23-1.35) <0.001
Outside shops/stores that sell e-cigarettes/vaping products
 England 15.3 REF
 Canada 16.7 1.04 (0.99-1.10) 0.105 REF
 United States 18.4 1.21 (1.15-1.28) <0.001 1.17 (1.11-1.23) <0.001
In leaflets/flyers
 England 15.0 REF
 Canada 13.4 0.81 (0.76-0.85) <0.001 REF
 United States 17.7 1.19 (1.13-1.25) <0.001 1.48 (1.40-1.55) <0.001
Taxis or buses/public transit
 England 11.4 REF
 Canada 17.0 1.46 (1.38-1.54) <0.001 REF
 United States 14.2 1.25 (1.18-1.33) <0.001 0.86 (0.81-0.90) <0.001
At kiosks or temporary sales locations (in shopping centres, parked in the street, other places, but not at specific events)
 England 11.9 REF
 Canada 11.5 0.90 (0.85-0.95) <0.001 REF

(continued)
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Table I. (Continued)

 England as reference  Canada as reference

% AOR (95% CI) P AOR (95% CI) P

 United States 12.5 1.03 (0.97-1.09) 0.331 1.15 (1.08-1.22) <0.001
At events like fairs, markets, festivals, sporting events or music concerts
 England 8.5 REF
 Canada 10.7 1.19 (1.12-1.27) <0.001 REF
 United States 12.6 1.52 (1.43-1.62) <0.001 1.28 (1.20-1.35) <0.001
At the cinema/movies
 England 6.7 REF
 Canada 10.4 1.48 (1.38-1.58) <0.001 REF
 United States 13.7 2.17 (2.02-2.32) <0.001 1.47 (1.38-1.56) <0.001
In email or text messages
 England 6.4 REF
 Canada 9.1 1.36 (1.27-1.46) <0.001 REF
 United States 12.6 2.07 (1.93-2.22) <0.001 1.51 (1.42-1.61) <0.001
At work
 England 7.2 REF
 Canada 9.3 1.22 (1.14-1.31) <0.001 REF
 United States 9.6 1.35 (1.26-1.45) <0.001 1.10 (1.03-1.18) 0.003
In bars or pubs
 England 8.5 REF
 Canada 8.0 0.87 (0.82-0.94) <0.001 REF
 United States 8.3 0.95 (0.88-1.02) 0.127 1.08 (1.01-1.16) 0.029
In regular postal mail
 England 6.0 REF
 Canada 6.9 1.07 (1.00-1.16) 0.066 REF
 United States 8.8 1.47 (1.37-1.59) <0.001 1.37 (1.28-1.48) <0.001

All data except n are weighted, and all data are aggregated across all seven survey waves (2018–2022).
Estimates are from separate logistic regression models (one per outcome) adjusting for demographic covariates (age group, sex, 
race/ethnicity, perceived family financial situation, student status) and survey wave; see Table S2 for the full models.
‘Other’ was not modelled as an outcome because it was reported by <1% of the sample.
aWording differed according to country: At a [chemist (UK)/ pharmacy (CA, US)]; In [UK = leaflets, CA, US = flyers]; At the 
[UK = cinema/CA-US = movies].
Bolded values are where P<.05.

Vaping harm perceptions. Additional to the pre-
registration [34], for this study, we examined harm 
perceptions of vaping relative to smoking in the 
most recent (August/September 2022) wave only, 
using the measure ‘Is using e-cigarettes/vaping 
less harmful, about the same, or more harmful 
than smoking cigarettes?’ with response options 
(a) ‘A lot more harmful than “regular” tobacco 
cigarettes,’ (b) ‘A little more harmful than “regu-
lar” tobacco cigarettes,’ (c) ‘As harmful as “reg-
ular” tobacco cigarettes’, (d) ‘A little less harm-
ful than “regular” tobacco cigarettes’, (e) ‘A lot 
less harmful than “regular” tobacco cigarettes’, 
(f) ‘Don’t know’, and (g) ‘Refused to answer’. 

Responses were coded as accurately perceiving 
vaping as less harmful than smoking (d-e) ver-
sus otherwise (a-c or f-g), consistent with prior
research [6, 21, 31].

Analyses
To address Aims 1 and 2, the number and propor-
tion of youth who noticed any vaping campaigns 
or public health messages, as well as via each 
individual channel, were reported by country and 
survey wave. Logistic regression models adjust-
ing for survey wave and demographic covariates 
were used to predict noticing any vaping campaigns 
or messages, as well as each individual channel, 
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from country. A country-by-survey wave interac-
tion term was subsequently added to each of the 
adjusted logistic regression models, and outcomes 
were contrasted between survey waves within 
countries using Stata’s margins post-estimation 
command. To address our hypotheses, England and 
August/September 2018 were primarily treated as 
reference categories for country and survey wave, 
respectively. These analyses were conducted with 
the overall sample, as well as sensitivity analyses 
stratified by each vaping/smoking subgroup.

To address Aim 3, using data from August/
September 2022 only, the number and propor-
tion of youth who perceived that campaigns or 
messages were mostly positive or mostly neg-
ative towards vaping were reported by country, 
and logistic regression models adjusting for demo-
graphic covariates were used to predict the per-
ception that campaigns were mostly negative (ver-
sus other) from country. Also using data from 
August/September 2022 only, logistic regression 
models adjusting for country and demographic 
covariates were used to predict accurate (versus 
other) relative harm perceptions from the percep-
tion that campaigns were mostly negative (versus 
other) towards vaping. The interaction between 
perceiving campaigns to be negative and country 
were explored.

Analyses were conducted in Stata v.17 and 
applied cross-sectional post-stratification sample 
weights (see Technical Reports for details) [36].

Results

Sample characteristics
Table S1 (Supporting Information) shows the 
sample characteristics by wave and country. Most 
participants identified as White (only) (66.5%), 
were students (91.9%), and perceived their fam-
ily’s financial situation as meeting needs or living 
comfortably (68.8%). The majority reported that 
they had never smoked or vaped (53.4%), while 
9.5% reported only vaping in the past 30 days, 
4.8% reported only smoking in the past 30 days, 
5.4% reported both smoking and vaping in the past 

30 days, and 26.7% reported ever vaping and/or 
smoking but not in the past 30 days.

Noticing education campaigns or public 
health messages about vaping
Over most years, more than half of youth in Eng-
land, Canada, and the United States reported notic-
ing vaping campaigns or public health messages 
(Fig. 1).

Country differences (Aim 1)
Table I shows the country differences in notic-
ing vaping campaigns or messages, overall and 
via 17 individual channels, aggregated across sur-
vey waves. As hypothesized, when aggregating 
data across survey waves, compared with Eng-
land (52.5%), noticing any vaping campaigns 
or messages was more prevalent among youth 
in the United States (72.1%; AOR = 2.34, 95% 
CI = 2.24-2.44, P < 0.001) and Canada (65.3%; 
AOR = 1.62, 1.56-1.68, P < 0.001). Noticing was 
also greater in the United States than Canada 
(AOR = 1.45, 1.39-1.51, P < 0.001).

Considering the 17 individual channels, those 
most commonly selected were websites/social 
media, school and television/radio (Table I). Com-
pared with England, noticing on most channels 
was more prevalent among youth in both the 
United States and Canada. However, noticing in 
leaflets/flyers, kiosks/temporary sales locations and 
bars/pubs was more prevalent in England than 
Canada. Comparing the United States and Canada, 
noticing on most channels was more prevalent in 
the United States, although noticing in taxis or 
buses/public transit was more prevalent in Canada.

Trends over time (Aim 2)
Figure 1 shows the trends in noticing any vap-
ing campaigns/messages within each country, and 
Table II shows the associations in detail and in 
each of the 17 individual channels. As hypoth-
esized, noticing any vaping campaigns increased 
between 2018 and February/March 2020 in each 
country (England: 48.0% to 56.5%, AOR = 1.09, 
1.07-1.12, P < 0.001; Canada: 52.7% to 
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Fig. 1. Proportion of youth aged 16–19 who reported noticing any education campaigns or public health messages about vaping within 
England, Canada and the United States, 2018 to 2022 (n = 92 339). Data are weighted. 

74.2%, AOR = 1.25, 1.22-1.28, P < 0.001; United 
States: 55.2% to 74.6%, AOR = 1.21, 1.18-1.24,
P < 0.001) before decreasing (Canada) or plateau-
ing (England, United States) between Febru-
ary/March 2020 and August 2022 (Fig. 1 and Table 
II). 

Trends were similar within each of the 17 indi-
vidual channels (Table II). Noticing was most com-
mon on websites/social media (range 22–55%, 
depending on country and survey wave), at 
school (range 18–51%) and on television/radio 
(range 14–48%), again with the most pro-
nounced increases observed in the United States 
and Canada between 2018 and February/March
2020.

Tables S3-S7 show the trends stratified by smok-
ing/vaping. In the United States and Canada, 
trends among all subgroups were comparable 
to the full sample. In England, increases over 
time in noticing any education campaigns or 
messages were observed among those who had 
never smoked/vaped, ever but not past 30-day 

smoking/vaping, and past 30-day smoking/vaping
only.

Perceived valence of vaping campaigns in 
2022: country differences and associations 
with harm perceptions (Aim 3)
Compared with England (54.4%), the perception 
that campaigns/messages were mostly negative 
towards vaping (versus otherwise) was more preva-
lent in the United States (76.3%; AOR = 2.78, 95% 
CI = 2.39-3.23, P < 0.001) and Canada (72.0%; 
AOR = 2.23, 1.95-2.55, P < 0.001, Fig. 2). Com-
paring the United States and Canada, the percep-
tion that campaigns/messages were mostly negative 
towards vaping was more prevalent in the United 
States (AOR = 1.25, 1.08-1.44, P = 0.003; Fig. 2). 
Table S8 shows the full adjusted logistic regres-
sion models and that similar country differences 
were observed when stratified by smoking/vaping 
subgroups.

Overall, less than half of youth 
accurately perceived vaping to be less harmful than
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Noticing education campaigns or public health messages about vaping
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K. East et al.

Fig. 2. Proportion of youth within each country who perceived that vaping campaigns or public health messages were mostly negative, 
about the same or mostly positive among youth who noticed any vaping campaigns or public health messages in 2022 (n = 8267). 
Data are weighted. 

smoking (41.6%). The accurate perception that 
vaping is less harmful than smoking was more 
prevalent among youth who perceived that cam-
paigns/messages were mostly negative towards 
vaping (43.0%) compared with youth who did not 
perceive the campaigns/messages as mostly nega-
tive (41.4%) (AOR = 1.19, 1.05-1.33, P = 0.005); 
however, when stratified by smoking/vaping, this 
association was only significant among youth who 
had vaped but not smoked in the past 30 days 
(Table S9). When examining interactions, there 
was little evidence that the association between 
noticing negative education campaigns and accu-
rate relative perceptions differed across coun-
tries (Canada versus United States difference: 
AOR = 0.87, 0.64-1.19, P = 0.389; England versus 
United States difference: AOR = 0.89, 0.65-1.21, 
P = 0.450) although accurate relative perceptions 
were more prevalent overall among youth in Eng-
land (51.9%) than Canada (43.4%; AOR = 0.70, 
0.61-0.79, P < 0.001) and the United States (34.8%; 
AOR = 0.48, 0.41-0.55, P < 0.001) (Table S9).

Discussion

From 2018 through 2022, between half and 
three quarters of youth in England, Canada and 
the United States reported noticing education 

campaigns or public health messages about vap-
ing. As hypothesized, noticing was most preva-
lent among youth in the United States, followed 
by Canada, and least prevalent among youth in 
England. Also as hypothesized, noticing increased 
between 2018 and February/March 2020 among 
youth in all three countries, but to a greater 
extent in the United States and Canada than in 
England. Youth mainly reported noticing vap-
ing campaigns/messages on websites/social media, 
at school and on television/radio. Most cam-
paigns/messages that were noticed were perceived 
to be mostly negative towards vaping in 2022, 
particularly in the United States.

Findings are consistent with the launch of well-
funded national and regional youth vaping preven-
tion campaigns on websites, social media, tele-
vision and at schools in the United States and 
Canada [8–15, 18]. Noticing increased to the great-
est extent in the United States, reaching 77% in 
August 2021, consistent with high expenditures. 
Findings are also consistent with widespread media 
coverage of the 2019 outbreak of lung injuries asso-
ciated with vaping contaminated cannabis products 
[41–43] and with our previous work finding that 
misperceptions of the harms of vaping relative to 
smoking are pervasive among youth, and more per-
vasive in the United States and Canada than in 
England [6].
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Noticing education campaigns or public health messages about vaping

Vaping campaigns/messages that were noticed 
by youth were perceived to be mostly nega-
tive, consistent with the content of youth vap-
ing prevention campaigns in the United States 
and Canada, as well as evidence reviews find-
ing that youth-targeted campaigns aim to deter 
youth from trying vaping, often by highlighting 
the risks of vaping [1, 24, 25]. These findings 
may also reflect negativity bias, such that notic-
ing and recalling negative information is easier 
than for neutral or positive information, particu-
larly among youth [44]. Unexpectedly, and incon-
sistent with prior research [1, 24, 25], perceiving 
that messages portrayed vaping to be mostly neg-
ative was associated with accurate perceptions of 
vaping as less harmful than smoking, although 
this was only evident among youth who exclu-
sively vaped, and there was little evidence for any 
association among youth who exclusively smoked, 
smoked and vaped or did neither. This study was 
cross-sectional and so the direction of associations 
cannot be established—it is possible that youth who 
vaped and believed vaping to be less harmful than 
smoking were more likely to remember negative 
campaigns because they conflicted with their exist-
ing beliefs and behaviours and stimulated feelings 
of dissonance or counter-arguing [45].

Certain channels may be more suitable for tar-
geted communication of vaping information to 
youth, or to adults who smoke. Most youth in 
this study who noticed vaping campaigns/mes-
sages did so on websites/social media, at school 
and on television/radio. While information com-
municated via websites/social media and televi-
sion/radio may also reach adults, schools are a use-
ful venue for carefully-designed interventions, with 
accurate messages, to deter youth from vaping with 
minimal impact on adults who smoke, and evidence 
suggests that interventions in schools can change 
youth’s harm perceptions of vaping [1]. Con-
versely, campaigns/messages at work, in bars/pubs, 
and in the post/mail—which were noticed by few 
youth in this study—could be explored as poten-
tial channels for interventions that are intended 
to encourage adults who smoke to switch to
vaping.

This study has limitations. First, the data col-
lection period spanned the COVID-19 pandemic, 
which impacted behaviours including youth vaping 
[35], dominated public health messaging and dis-
rupted education. Our hypothesis regarding trends 
over time was therefore restricted to the 2018 
through February/March 2020 survey waves. Sec-
ond, the outcome measure was noticing cam-
paigns/messages in the past 12 months, which does 
not describe frequency or impact, has overlap-
ping time periods for those survey waves that 
were 6 months apart and does not distinguish 
between education campaigns (which are strate-
gic and active) and broader public health mes-
sages. Third, the high proportion of youth who 
reported noticing vaping campaigns/messages—
particularly on websites/social media which was 
the leading channel—could be partially attributable 
to misreporting and/or conflation with noticing 
news stories or advertisements/marketing, which 
also increased over the study period [6, 46]. 
Fourth, samples were not probability based and 
survey weights differed between countries: data 
for Canada and the United States were weighted 
to reflect national smoking trends among youth, 
while data for England were not, due to lack of 
national smoking estimates among English youth 
aged 16–19; however, this would not have impacted 
within-country trends, and the large country differ-
ences that were observed in this study are unlikely 
to be an effect of survey weighting. Strengths of 
this study include the use of data from three coun-
tries with different expenditures on, and focuses 
of, vaping campaigns, and a large sample that 
allowed for subgroup analyses by smoking and 
vaping behaviours.

This study also has important implications. Vap-
ing campaigns and public health messages were 
commonly noticed by youth in the United States, 
Canada and England, and most youth perceived 
vaping to be negatively portrayed. This suggests 
that campaigns aiming to deter youth from try-
ing vaping are reaching their target audience. 
Most youth noticed on websites/social media and 
at school, and, as mentioned above, schools in 
particular could be a useful venue for carefully 
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designed vaping campaigns specifically targeting 
youth. Building on our previous work examining 
trends in vaping perceptions since 2017 [6], this 
study found a further drop in the accurate percep-
tion that vaping is less harmful than smoking in 
2022. Any campaigns or public health messages 
about vaping should therefore be accurate and bal-
anced so as not to further exacerbate pervasive 
misperceptions of relative vaping harms.
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