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ABSTRACT

Background In February 2020, Canada implemented
plain packaging without any changes to the size and
content of health warning labels (HWLs), which were last
updated in 2012 (pictorial HWLs on 75% of the pack
front and back). This pre-post evaluation study assessed
the impact of plain packaging in Canada on: (1) pack
appeal; (2) HWL effectiveness; and (3) support for plain
packaging. Additionally, a quasi—experimental design
was used to assess the Canadian results relative to two
comparator countries: Australia, where plain packaging
(with new larger HWLs) was implemented in 2012, and
the United States (USA), where plain packaging has not
been implemented and the same text warnings have
appeared on cigarette packs since 1985.

Methods Data are from adult smokers who
participated in the 2018 and/or 2020 International
Tobacco Control Smoking and Vaping Surveys in Canada
(n=4600), Australia (n=1834) and the USA (n=3046).
Online surveys were conducted before (February to

July 2018) and after (February to June 2020) the
implementation of plain packaging in Canada. Adjusted
regression analyses were conducted on weighted data.
Results Plain packaging was associated with a
significant increase in the percentage of Canadian
smokers who did not like the look of their cigarette pack
(2018: 28.6% vs 2020: 44.7%, p<0.001), whereas no
change in pack appeal was observed among smokers

in Australia and the USA over the same period. Plain
packaging was not associated with changes in HWL
effectiveness in Canada. Support for plain packaging
increased significantly among Canadian smokers (2018:
25.6% vs 2020: 33.7%, p<0.001).

Conclusions Plain packaging in Canada substantially
reduced pack appeal and increased support for the
policy among adult smokers; however, there was no
increase in the effectiveness of Canada’s 8-year-old
HWLs. The impact of plain packaging on health warning
effectiveness may depend on the design of the warnings
and length of time since implementation.

INTRODUCTION

Tobacco product packaging is an important marketing
strategy for companies to differentiate their brands.!?
The tobacco industry invests heavily in marketing the
package to generate positive brand associations, which
both promote and reinforce smoking.'” Because of
these marketing strategies, the WHO calls on member

,” Mary E Thompson,’ Pete Driezen

1,3

states to strengthen their labelling policies and imple-
ment plain packaging.®” Also known as ‘standardized
packaging’, plain packaging is the standardization of
the appearance of packaging across brands and brand
varieties via the removal of all brand imagery, including
logos. All packages must use the same colour, with all
text printed in standardized font and location.®

Plain packaging is recommended in Article 13
guidelines (tobacco advertising, promotion and spon-
sorship)® of the WHO Framework Convention on
Tobacco Control as a way to eliminate package-based
marketing. It is also recommended in Article 11 (pack-
aging and labelling of tobacco products)’ because, in
the absence of branding, warnings might become more
noticeable and effective.

In December 2012, Australia became the first
country in the world to introduce plain packaging,
requiring all packs to be sold in logo-free, drab dark
brown packaging of fixed dimensions. By 1 January
2021, fourteen additional countries had also imple-
mented plain packaging.'’

There are three major objectives of plain packaging:
to reduce pack appeal, enhance the salience (eg, notice-
ability) and the effectiveness (eg, encourage smokers
to quit) of health warning labels (HWLs)® and reduce
misperceptions about the harmfulness of the product
(eg, prohibit colours and descriptors that connotate
reduced harm).

Experimental and qualitative studies have found that
cigarettes in plain packaging are rated as less appealing
(eg, are lower in quality, less attractive and taste worse)
than cigarettes in branded packaging by youth and
adults, smokers and non-smokers.”'™® Population-
based studies that have evaluated the effect of plain
packaging on appeal among smokers in Australia,” ¢ ="
France,”® England®! ?? and New Zealand® have found
that the introduction of plain packaging was associated
with strong reductions in pack appeal.

HWLs increase the likelihood that smokers will
think about the risks of smoking and the benefits of
quitting, while reducing the ability of the packaging to
convey false and misleading messaging about smoking
harms.** One of the primary aims of plain packaging
is to remove competing elements on the package so
that HWLs are more salient and impactful. Studies in
England,”! % New Zealand®® and Australia®® have
found that the implementation of plain packaging
concurrently with new larger pictorial HWLs increased
warning salience, thoughts about the risks of smoking
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and motivation to quit smoking. A national tracking survey in
Australia showed that plain packaging was associated with increased
HWL noticeability and believability, as well as stronger cognitive and
behavioural responses, such as greater motivation to quit smoking,
avoidant responses (eg, pack concealment), stubbing out their ciga-
rette early and stopping themselves from smoking when they had
an urge.’ 1 A quasi-experimental study evaluated the effect of
introducing new HWLs along with plain packaging in England
compared with that of introducing new HWLs without plain pack-
aging under the European Tobacco Products Directive (2014/40/EU,
all implemented in 2016)*'*” in Germany, Greece, Hungary, Poland,
Romania and Spain. The study found that the new warnings were
more salient in all countries, but this effect was greater in England.
A study by Moodie et al*® examined smokers’ responses to HWLs
(salience, other cognitive reactions, as well as behavioural reactions)
before and after the implementation of plain packaging in the UK,
where it was paired with larger and novel warnings, and in Norway,
where there were no changes to the HWLs. They found that the
warnings on plain packs were more effective in the UK, where warn-
ings were enhanced, but not in Norway, where HWLs remained
unchanged.

Plain packaging in Canada

In 2019, Canada introduced the Tobacco Products Regula-
tions (Plain and Standardized Appearance)®™® under the Tobacco
and Vaping Products Act.”’ These regulations required that all
tobacco products (manufactured cigarettes, roll-your-own prod-
ucts, cigars, cigarillos, pipe tobacco, heated tobacco products,
smokeless tobacco products) be sold at the retail level in plain
packaging starting on 7 February 2020. Nicotine vaping prod-
ucts (e-cigarettes) are exempt from plain packaging as they are
not regulated as tobacco products.”

Unlike other countries that revised and enlarged HWLs concur-
rently with the implementation of plain packaging (eg, Australia,
New Zealand, France and the UK), Canada’s implementation of
plain packaging was not accompanied by any change to the HWLs.
Since 2012, warnings have covered 75% of the front and back of
the pack.’® See online supplemental figure 1 for a full description of
Canada’s plain packaging regulations.

The implementation of plain packaging in Canada has provided
further opportunity for assessing the impact of this regulation on the
effectiveness of already existing HWLs, a departure from past eval-
uations of plain packaging in countries where it was accompanied
by new, enhanced warnings, with the exception of Norway.” This
pre-post evaluation assessed the impact of plain packaging in Canada
on: (1) pack appeal; (2) HWL effectiveness; and (3) support for plain
packaging. Additionally, a quasiexperimental design compared the
Canadian results to two countries where no changes in packaging
occurred over the same time period: (1) Australia, where plain pack-
aging was implemented in combination with new larger HWLs in
2012; and (2) the USA, where pack branding is permitted, and only
minimal text warnings have appeared on the side of the cigarette
packs since 1985.

METHODS

Sample and procedure

Data are from wave 2 (22 February to 9 July 2018) and wave 3
(24 February to 1 June 2020; the Canadian survey closed on 31
May 2020) of the International Tobacco Control Four Country
Smoking and Vaping (ITC 4CV) Survey, a longitudinal cohort
survey of adult cigarette smokers and vapers from Canada, the
USA, England and Australia. Respondents were recruited from
web-based panels in each country using a stratified sampling

design, and cohort respondents from the original ITC 4C Survey
were also invited to participate.’! 2 Respondents lost to attrition
at each wave were replenished using the same sampling design.
Further details about the ITC 4CV methods can be found else-
where.???*

Eligible respondents for the current study were those who
completed either the 2018 or 2020 survey, or both surveys, who
were established current smokers at the time of recruitment
(=monthlyand smoked at least 100 cigarettes in their lifetime).
Respondents who were smokers at a given wave were included, but
if those who were recontacted had quit smoking at wave 2 or wave 3,
they were excluded for that wave. Only data from Canada, Australia
and the USA were included, as the results from smokers in England
are published elsewhere.”!

Table 1 describes the status of plain packaging and the
mandated HWLs in each of the three countries in 2018 and
2020.

Measures

Outcome measures

Three measures were used to examine smokers’ responses to
plain packaging regulations:

1. Pack appeal: Smokers who reported having a regular brand
of cigarettes were asked: “To what extent, if at all, do you like the
look of your cigarette pack?” The responses were dichotomised
into ‘not at all’ versus ‘other’ (a little/somewhat/quite a lot/very
much/don’t know).

2. Indicators of HWL effectiveness: box 1 describes each of the
HWL indicator measures.

Salience of HWLs: This outcome was assessed using two
measures: (1) what smokers noticed first on the pack (dichot-
omised as: ‘warning labels first’ vs ‘something else’); and (2)
how often smokers noticed the warning (dichotomised as: ‘very
often/often’ vs ‘other’).

Cognitive reactions to HWLs: This outcome was assessed using
two measures: (1) thinking about the health risks of smoking;
and (2) thinking about quitting smoking. Responses were dichot-
omised into ‘a lot’ versus ‘other’.

Behavioural responses to HWLs: This outcome was assessed
using two measures: (1) forgoing a cigarette (dichotomised as:
‘yes, at least once’ vs ‘no’); (2) avoiding the warnings (dichoto-
mised as: ‘yes’ vs ‘no’).

3. Support for plain packaging: Support for plain packaging
was asked in 2018 and 2020 in Canada and Australia, and in
2018 in the USA with the following question: ‘Please tell us
whether you agree or disagree ... Tobacco companies should be
required to sell cigarettes in plain packages’. Responses were
dichotomised into ‘agree’ versus ‘otherwise’ (disagree/neither
agree or disagree/don’t know).

Covariates

Sociodemographic variables

Sociodemographic data were collected by commercial panel
firms and verified at the time of survey completion, including:
age, gender, ethnicity, education and country of residence. Base-
line measures (the point of their recruitment into the study) were
used for all analyses.

Smoking and vaping status

Respondents reported the frequency that they smoke, and if they
vaped or not at the time of survey completion (and if so, at what
frequency). Smoking and vaping status at the time of survey
completion (time varying) were used in the analyses.
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Box 1 International Tobacco Control (ITC) health warning

label indicator survey questions

= When you look at a cigarette pack, what do you usually
notice first—the warning labels, or other aspects of the pack
such as branding? Response options: warning labels; other
aspects of the pack such as branding; don't know. (Salience)

= In the last 30 days, how often, if at all, have you noticed the
warning labels on cigarette packages? Response options:
never, rarely, sometimes, often, very often, don't know.
(Salience)

= To what extent, if at all, do the warning labels make you think
about the health risks of smoking? Response options: not at
all; a little; somewhat; a lot; don’t know. (Cognitive)

= To what extent, if at all, do the warning labels make you more
likely to quit smoking? Response options: not at all; a little;
somewhat; a lot; don‘t know. (Cognitive)

= In the last 30 days, have you made any effort to avoid looking
at or thinking about the warning labels—such as covering
them up, keeping them out of sight, using a cigarette case,
avoiding certain warnings, or any other means? Response
options: yes; no; don't know. (Behavioural)

= In the last 30 days, have the warning labels stopped you
from having a cigarette when you were about to smoke one?
Response options: never; once; a few times; many times;
don't know. (Behavioural)

Wave of recruitment
Respondents were included if they were from a previous cohort
(=2015, 2016, 2018), or if they were newly replenished in 2018
or 2020.

Table 2 provides definitions for the covariates included in the
analyses.

Data analysis

Unweighted descriptive statistics were used to describe the study
sample from each of the three countries. All other analyses were
conducted on weighted data. After the weighting was applied,
the sample in each country was designed to be nationally repre-
sentative of cigarette smokers.>'

Weighted multivariable logistic regression was used to esti-
mate the percentage of smokers reporting changes for: (1)
pack appeal (limited to those smokers having a regular brand);
and (2) HWL effectiveness (all smokers). Logistic regression
models were estimated using generalised estimating equations to
account for within-subject correlation among smokers partici-
pating in both surveys. Analyses for all estimates are presented
by country (within each country across time), as well as compari-
sons between countries (with Canada as the reference group). All
models controlled for sex, age group, ethnicity, income, educa-
tion, smoking status, vaping status and respondent type (cohort
vs replenishment). Those who refused to answer were excluded.

Analyses were conducted using SAS-callable SUDAAN
(V.11.0.3, RTI International) to account for the stratified
sampling design and sampling weights. Adjusted percentages
were estimated using average marginal effects in SUDAAN.*
Benjamini-Hochberg false discovery rate corrections controlled
for multiple tests.>

Finally, a modified approach was used to examine changes in
support for plain packaging because this question was not asked
of US respondents in 2020. A five-level categorical measure was

used: Canada 2018, 2020; USA 2018; Australia 2018, 2020.
The same covariates listed above were used.

RESULTS
The (unweighted) sample characteristics of smokers partici-
pating in this study are presented in table 2.

Effectiveness of plain packaging in Canada
Changes in pack appeal
Figure 1 shows the changes in pack appeal.

Overall, there was a significant increase in the percentage of
Canadian smokers who did not like the look of their pack from
28.6% in 2018 to 44.7% in 2020 (p<0.001).

Country comparisons: There were no significant changes
in pack appeal in Australia (p=0.45) or the USA (p=0.06).
Although more Canadian smokers disliked the look of their pack
in 2020 than in 2018, Australian smokers were more likely to
dislike the look of their pack at both time points (p<0.001).
Smokers in the USA were significantly less likely than Canadian
smokers to report that they disliked the look of their pack in
2018 and 2020 (p<0.001).

HWL effectiveness
HWL salience
Figure 2 shows the changes in HWL salience.

Noticed HWLs first: There were no changes in Canadian
smokers noticing HWLs first (compared with other pack
elements) between pre-implementation and post implementa-
tion (2018: 35.2% vs 2020: 35.6%, p=0.79).

Country comparisons: Relative to Canadian smokers, Austra-
lian smokers had a higher rate of noticing HWLs first in 2018
(p=0.01), but there were no differences between the two coun-
tries in 2020 (p=0.22). Canadian smokers were significantly
more likely than US smokers to notice HWLs first in 2018 and
2020 (p<0.001).

Noticed HWL ‘very oftenfoften’ in the last 30 days: There
were no differences among Canadian smokers often noticing
HWLs between 2018 and 2020 (2018: 34.4% vs 2020: 36.3%,
p=0.23).

Country comparisons: There was no difference among Austra-
lian smokers often noticing HWLs between 2018 and 2020
(p=0.46). There was no difference between Canada or Australia
in 2018 (p=0.11) or in 2020 (p=0.13). There was a significant
increase among US smokers often noticing HWLs between 2018
and 2020 (p<0.001). Relative to Canadian smokers, significantly
fewer US smokers often noticed HWLs in 2018 (p<0.001) and
2020 (p=0.04).

HWL cognitive responses
Figure 3 shows the changes in cognitive responses to HWLs.

Thinking ‘a lot” about the risks of smoking: There was no
difference between 2018 and 2020 among Canadian smokers in
thinking a lot about the risks of smoking (2018: 15.5% vs 2020:
15.4%, p=0.96).

Country comparisons: There were no changes over time
among Australian or US smokers thinking a lot about the risks
of smoking. Canadian smokers were significantly more likely to
think a lot about smoking risks compared with Australian and US
smokers in both 2018 and 2020 (all p<0.05).

Thinking ‘a lot’ about quitting because of the HWLs: Fewer
than 5% of Canadian smokers reported that the HWLs would
make them ‘a lot” more likely to quit smoking in 2018 and
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Table 2 Respondent characteristics (unweighted)

Canada (n=4600)

USA (n=3046) Australia (n=1834)

n % n % n %

Wave of recruitment

Recruited from the 4C Survey (<2015) 316 6.9 661 21.7 299 16.3

Recruited from wave 1 of the 4CV Survey (2016) 1083 23.5 195 6.4 385 21.0

Recruited from wave 2 of the 4CV Survey (2018) 1485 323 1253 411 579 31.6

Recruited from wave 3 of the 4CV Survey (2020) 1716 37.3 937 30.8 571 311
Sex

Male 2187 47.5 1452 47.7 965 52.6

Female 2413 52.5 1594 52.3 869 474
Age group

18-24 1238 26.9 927 30.4 27 1.5

25-39 1149 25.0 476 15.6 305 16.6

40-54 1158 25.2 549 18.0 598 32.6

55+ 1055 22.9 1094 35.9 904 493
Ethnicity

White/English 3545 771 2160 70.9 1640 89.4

Otherwise/not reported 1055 22.9 886 29.1 194 10.6
Income

Not stated 309 6.7 12 04 126 6.9

Low 1568 341 1132 37.2 589 321

Moderate 1212 26.3 879 289 389 21.2

High 1511 32.8 1023 33.6 730 39.8
Education

Low 1327 29.0 1134 37.2 592 32.4

Moderate 1998 43.7 1270 41.7 749 41.0

High 1246 27.3 641 211 484 26.5
Smoking status

Daily smoker 3444 74.9 2401 78.8 1718 93.7

Non-daily smoker 1156 25.1 645 21.2 116 6.3
Vaping status

Non-vaper (or less than weekly vaping) 3357 73.0 2097 68.8 1614 88.0

Vaper (at least weekly) 1243 27.0 949 31.2 220 12.0
Has a regular brand of cigarettes

Does not have a regular brand 903 19.6 444 14.6 192 10.5

Has a regular brand 3697 80.4 2602 85.4 1642 89.5

4C: previous ITC cohort surveys; 4CV: current ITC cohort surveys. Sex (male vs female); age group (18-24, 25-39, 40-54 vs 55+); ethnicity (White (CA, USA) or English as primary
language (AU) vs otherwise); income (defined as low (CA, AU: <$45 000; USA: <$30 000), moderate (CA, AU: $45000 to <$75 000; USA: $30000 to <$60 000), high (CA, AU:
>$75 000; USA: =$60 000), and not reported); education (defined as low (all countries: <high school), moderate (CA: trade school, community college, some university but

no degree; USA: trade school, community college, associate degree, or some university but no degree; AU: technical education or some university but no degree), and high (all
countries: university degree or postgraduate degree)); respondent type (cohort: <2015, 2016, 2018; new respondents: newly replenished in 2018 or 2020); smoking status (daily
smoker vs non-daily smoker); and vaping status (does not vape/vapes less than weekly vs vapes at least weekly).

AU, Australia; 4C, Four Country Survey; CA, Canada; 4CV, Four Country Smoking and Vaping Survey; ITC, International Tobacco Control.

2020, and there were no changes between the pre-post measures
(p=0.91).

Country comparisons: There was no significant change
between 2018 and 2020 among smokers reporting that they
would be a lot more likely to quit smoking because of the warning
labels in Australia (p=0.91) and the USA (p=0.56). There were
no differences between countries in 2018 (all p>0.05). In 2020,
Canadian smokers were more likely than US smokers to report
this (p=0.04), but there was no difference between Canadian
and Australian smokers (p=0.18).

HWL behavioural responses

Figure 4 shows the changes in behavioural responses to HWLs.
Gave up a cigarette ‘at least once’ because of the warnings:

There was no pre-post change in the percentage of Canadian

smokers reporting that they had given up a cigarette because of
the HWLs (2018: 14.8% vs 2020: 13.2%, p=0.18).

Country comparisons: There was no difference among Australian
smokers between 2018 and 2020 in giving up a cigarette because
of the HWLs (p=0.42). Canadian smokers were no more likely
than Australian smokers to give up smoking a cigarette in 2018
(p=0.08), but they were more likely to do so in 2020 (p=0.04).
Among US smokers, there was a decrease in likelihood of forgoing
a cigarette between 2018 and 2020 (p=0.03). Canadian smokers
were more likely than US smokers to forgo a cigarette because of
the HWLs in both 2018 (p=0.03) and 2020 (p<0.001).

Avoiding warning labels: There was no pre-post change among
Canadian smokers reporting that they avoided HWLs between
2018 and 2020 (p=0.48), where about 20% of smokers reported
doing so at both time points.
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Figure 1  Percentage of smokers who reported that they ‘do not like

the look of their cigarette pack at all’, by country and survey wave

Country comparisons: There were no differences among
Australian or US smokers avoiding HWLs between 2018 and
2020. There were no differences between Canadian and Austra-
lian smokers at either time point (both p>0.05); however, Cana-
dian smokers were significantly more likely than US smokers to
report avoiding HWLs in 2018 and 2020 (both p<0.001).

Changes in support for plain packaging
Figure 5 shows the changes in support for plain packaging.
There was a significant increase in support for plain packaging
among Canadian smokers from 25.6% in 2018 to 33.7% in
2020 (p<0.001).
Country comparisons: Support for plain packaging slightly
increased in Australia between 2018 and 2020, but this was
not significant (p>0.05). Canadian smokers were less likely

Salience of Health Warning Labels
Noticed warning labels first
100% 100%

Canada: Feb 2020
Plain Packaging at retail

Noticed warning labels often/very often

Canada: Feb 2020
Plain Packaging at retail

80% 80%
60% 60%
0% [41.6% i: :* 38.9% 0% Ty
;;
20% 20% 18.3%
T ———————%
0% 0%
2018 W2 2020 W3 2018 W2 2020 W3
@ Canada M United States @ Australia 4 Canada M United States @ Australia

Figure 2 Percentage of smokers who said that they notice warning
labels first when they look at a cigarette pack (vs other aspects of the
pack such as branding), and noticed warning labels ‘often” or ‘very
often’, by country and survey wave

Cognitive Reactions to Health Warning Labels

Thinking about health risks because

of warning labels
40% 40%

Canada: Feb 2020
Plain Packaging at retail

Thinking about quitting because
of warning labels

Canada: Feb 2020
Plain Packaging at retail

30% 30%
20% 20%
Rl
TR ::# 10.6% -
By 4o
26
0% 0% ;
2018 W2 2020 W3 2018 W2 2020 W3
4 Canada M United States @ Australia 4 Canada M United States @ Australia

Figure 3  Percentage of smokers who thought ‘a lot" about the health
risks of smoking and about quitting smoking because of the warning
labels.

than Australian smokers to support plain packaging in 2018
(p=0.007), but there were no differences in 2020 (p=0.73).
Support for plain packaging was very low in the USA. Cana-
dian smokers were more likely than US smokers to support plain
packaging (p<0.001).

DISCUSSION

This pre-post study evaluated the impact of plain packaging on
pack appeal and HWL effectiveness, as well as smokers’ support
for plain packaging in Canada. Overall, the findings showed that
the implementation of plain packaging in Canada significantly
reduced the appeal of cigarette packs, but did not increase the
effectiveness of the 8-year-old HWLs. Smokers’ support for
plain packaging significantly increased after policy implementa-
tion. There were generally few differences between Canada and
Australia, but US smokers had lower appeal ratings, were less
likely to support plain packaging and reported lower levels of
HWL effectiveness.

Plain packaging is an important measure to limit the differ-
entiation and promotion of tobacco products, to denormalise
tobacco use, particularly among youth and young adults, as well
as to reduce pack appeal.® *’~** The findings from this study
are consistent with evaluations of plain packaging in other
countries,” ** % showing that the regulation in Canada was
associated with reduced pack appeal among current smokers.
Specifically, there was a twofold increase in Canadian smokers

Behavioral Responses to Health Warning Labels

Gave up a cigarette in the last 30 days
because of warning labels

Canada: Feb 2020
Plain Packaging at retail

Avoided the warning labels in any way
40%

Canada: Feb 2020
Plain Packaging at retail

30% ‘ 30%
|
20% g 0% [19.6%
H —
1 17.1%
14.8% a
[11.5%] [13.24]
10% - [11.4%] fo% _.+
; 5o +____’,__,——-——
0% ! 0%
2018 W2 2020 W3 2018 W2 2020 W3
@ Canada M United States @ Australia 4 Canada M United States @ Australia

Figure 4 Percentage of smokers who said that they stopped
themselves from smoking (at least once) and avoided looking at or
thinking about the warning labels.
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Support for plain packaging

100%
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Figure 5 Percentage of smokers who ‘agree’ or ‘strongly agree’
that tobacco companies should be required to sell cigarettes in plain/
standardized packages, by country and survey wave.

who disliked the look of their pack after the implementation
of plain packaging. However, data collected among smokers in
England,* New Zealand® and Australia'® ' showed that a much
greater percentage of smokers disliked the look of their cigarette
pack after plain packaging was implemented, compared with
what we found in Canada. This difference may have been due to
the new set of larger HWLs that were implemented concurrently
with plain packaging in these other countries. That is, apart
from the design of the rest of the pack, the larger HWLs and
renewed content also influence these pack perceptions. Notably,
the findings also indicate that branded packs are more appealing
than plain packs, where in 2020, 12% of US smokers reported
disliking the look of their pack compared with 45% of Canadian
smokers and 69% of Australian smokers.

Evaluation studies of the impact of plain packaging on HWL
effectiveness in Australia,’ 2° England*' % and New Zealand*
found significant increases in salience and cognitive and
behavioural reactions to the warnings. This study did not repli-
cate these effects in Canada. There were, however, some marked
differences in HWL effectiveness among US smokers relative
to Canada (and sometimes Australia). For example, noticing
warnings first on the pack was markedly higher in Canada and
Australia relative to the USA. Additionally, Canadian smokers
were more likely than US smokers to report that: they noticed
HWLs in the last 30 days, HWLs made them think about the risks
of smoking, the warnings would make them a lot more likely to
quit smoking, they gave up a cigarette and avoided the warnings.
The finding that US smokers reported a significant increase in
noticing HWLs between 2018 and 2020 (from 18% to 32%),
despite very weak warnings that have not changed since 1985,
was surprising—especially given that noticing warnings first on
the pack (compared with other pack elements) was very low

in the USA (less than 10% at both time points). Post hoc anal-
yses to assess whether the increase in past 30-day noticeability
was related to sociodemographic factors, smoking or vaping
frequency, and whether respondents participated in both waves
or only one wave, did not explain these findings. Nevertheless,
our findings showed that large graphic warnings in Canada (both
before and after plain packaging) were substantially more effec-
tive than the US text warnings.

Our results were similar to a recent study that evaluated the
impact of plain packaging in the UK and Norway.> Prior to the
implementation of plain packaging, both countries had the same
size and type of warnings on cigarette packs (43% text on the front,
53% graphic on the back). After the implementation of plain pack-
aging concurrently with novel larger warnings in the UK (65% on
the front and back, and the text warning on the front was replaced
by a graphic warning), there was a significant increase in smokers
noticing the warnings, thinking about the health risks of smoking,
avoidant behaviours, forgoing cigarettes and being more likely to
quit because of the warnings. In contrast, there was a significant
decrease in noticeability, thinking about health risks of smoking, and
being more likely to quit because of the warnings among smokers
in Norway, where plain packaging was implemented without any
changes to HWLs.

The finding of decreased effectiveness of warnings in Norway
does differ from our Canadian findings, where there were no
changes in effectiveness. This could reflect the smaller warnings in
Norway with text-only warnings on the front of the pack; thus, there
was a much larger portion of the pack that was subjected to stan-
dardization in Norway (57% of the pack was changed) compared
with Canada (where only 25% of the pack was changed). It could
be that the pack changes in Norway may have caught the attention
of smokers to a greater degree, thus taking attention away from the
warnings. However, taken together, these findings provide the first
real-world evidence that disentangles the impact of plain packaging
on the salience and effectiveness of health warnings without the
confounding effects of changes to the size and content of HWLs.

Studies from different countries—including Canada—have shown
that the effectiveness of repeated health warnings and messages
either plateaus or decreases over time on branded packs.*’™ The
findings from our study, and Moodie et al,” also support previous
research on the effects of ‘wear-out” when HWLs are not changed
for some time, even when plain packaging is implemented. The
Australian Government Department of Health also found a reduc-
tion in the impact of HWLs since they were introduced along with
plain packaging in 2012, including less noticing of HWLs among
smokers and recent quitters, and less avoidance of the warnings
among smokers.** The fact that plain packaging did not enhance
the 8-year-old Canadian warnings points to the power of wear-out
in diminishing the impact of even large pictorial warnings, and thus
the need for countries to revise and enhance their warnings much
more frequently than current global practice. Plain packaging is
an important and impactful measure, but it is not a panacea. The
results from our study do suggest however that plain packaging may
have delayed significant wear-out in Australia, as HWL effectiveness
measures generally did not decrease between survey waves.

Public support for tobacco control measures encourages govern-
ments to implement and strengthen tobacco control laws. The post
implementation increase in support for plain packaging among
smokers in Canada was similar to increases in support observed in
Australia,” England** and New Zealand,” although the percentage
of Canadian smokers who supported plain packaging post imple-
mentation was lower than in these other countries. A recent study
by Moodie et al examined changes in support for plain packaging
among current smokers in the UK across three waves of data
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(2016-2019),* and found a significant pre-post increase in support
for the measure (pre: 25.4% in 2016; post: 34.0% in 2017 and
35.4% in 2019). These estimates are consistent with our finding
that Canadian smokers’ support increased from 25.6% in 2018 to
33.7% in 2020. In contrast, we found very low support for plain
packaging in the USA in 2018 (18%), which is unsurprising in a
country where the packs are still heavily branded, and pictorial
HWLs have not yet been introduced.

This study has important strengths, including a quasiexperimental
pre-post design (equivalent to a difference-in-difference design) of
a large sample of representative smokers from three high-income
countries. While previous population studies (with the exception of
Moodie et al*’) have examined the impact of plain packaging in
combination with new and enlarged HWLs, the effects could not be
disentangled from the impact of the enhanced HWLs. Thus, in addi-
tion to the examination of the impact of plain packaging in Norway
(without changes to the warnings),”> the Canadian government’s
implementation of plain packaging without concurrent changes to
HWLs also allows for this separation.

This study has some limitations to consider. First, because our
sample comprised current adult smokers, we were not able to assess
the impact of plain packaging on youth and non-smokers, where
the appeal of packaging might be expected to be most impactful.
Second, we did not assess the impact of plain packaging on those
who were smoking before the plain packaging regulation took effect
and had quit smoking by the time of our 2020 follow-up survey.
Thus, we did not assess if recent ex-smokers directly attributed quit-
ting to plain packaging. Third, only smokers who reported having
a regular (usual) brand were asked the appeal question (do you like
the look of your cigarette pack); therefore, this assessment did not
take into account the possible differing appeal ratings for those who
did not report having a regular brand (eg, non-brand loyal smokers).

CONCLUSION

The implementation of plain packaging in Canada provided an
opportunity for assessing the impact of this measure on the notice-
ability and effectiveness of already existing HWLs, a departure
from past evaluations of plain packaging in countries where it was
accompanied by new, enhanced warnings, with the exception of

What this paper adds

= Population-level evidence has shown that cigarette plain
packaging, implemented concurrently with larger and
refreshed pictorial health warning labels (HWLs), reduces
the appeal of the pack, and increases the salience and
effectiveness (eg, cognitive and behavioural reactions) of the
warnings.

= In February 2020, Canada implemented plain packaging, but
unlike other countries (eg, Australia, New Zealand, France
and the UK), Canada did not change (eg, enlarge or refresh)
the existing HWLs at the same time that plain packaging
was introduced. This study thus allowed for evaluation of the
impact of plain packaging independent of enhancements to
HWLs.

= Plain packaging accompanied by existing HWLs in Canada led
to reduced pack appeal and stronger support for the policy.
However, there was no increase in the effectiveness of the
8-year-old HWLs.

= These findings suggest that impact of plain packaging on
health warning salience may depend on their design and the
number of years since implementation.

one study.”® The introduction of plain packaging in Canada led to
reduced pack appeal and stronger support for the policy, but there
was no increase in the effectiveness of the 8-year-old HWLs. These
findings suggest that impact of plain packaging on health warning
salience may depend on their design and the number of years since
implementation. Notably, when all evaluation studies are consid-
ered, the collective findings suggest that plain packaging may act
synergistically with changes in HWL size and content to reduce pack
appeal and to enhance the salience of warnings. In other words,
plain packaging is likely to have the strongest impact on all measures
of effectiveness when it is implemented in combination with larger
HWLs that feature refreshed content.
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Canada’s plain packaging regulations

e All tobacco product packages must be in a standardized drab brown colour (Pantone 448C)
e No distinctive and attractive features are permitted (packs must be in a matte finish)

e The display of permitted text must be in a standard location, font, colour, and size (e.g., printed in a regular

weight and width Lucida Sans Serif font style, without italics, and in Pantone Cool Gray 2C)
e The use of colour descriptors in all brand and variant names is prohibited

o Cigarette sticks must not: be “slim” in width (less than 7.65mm in diameter), be longer than 85mm, have any

branding, or have a butt end of the filter that has recesses or is not flat
e Cigarettes are currently sold in a flip top package of 20 or 25 cigarettes

¢ Slide and shell package of 25 cigarettes to be required as of February 7, 2022 (where sliding the interior pack
upwards reveals health messaging).

e Further details can be found on the Health Canada website?®

Flip top plain pack (available at the time of the study) Slide shell pack (required as of February 2022)
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