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Abstract
This study examines the effects of different cigarette package warnings in Australia, Canada
and the United Kingdom up to 5 years postimplementation. The data came from the
International Tobacco Control Surveys.
Measures included salience of warnings, cognitive responses, forgoing cigarettes and avoiding
warnings. Although salience of the UK warnings
was higher than the Australian and Canadian
pictorial warnings, this did not lead to greater
levels of cognitive reactions, forgoing or avoiding.
There was no difference in ratings between the
Australian and UK warnings for cognitive responses and forgoing, but the Canadian warnings
were responded to more strongly. Avoidance of
the Australian warnings was greater than to UK
ones, but less than to the Canadian warnings. The
impact of warnings declined over time in all three
countries. Declines were comparable between
Australia and the United Kingdom on all measures except avoiding, where Australia had a
greater rate of decline; and for salience where

the decline was slower in Canada. Having two
rotating sets of warnings does not appear to
reduce wear-out over a single set of warnings.
Warning size may be more important than warning type in preventing wear-out, although both
probably contribute interactively.

Introduction
Health warnings on tobacco packages are a simple
and cost-effective means to increase awareness of
the health effects of smoking and to reduce tobacco
use, as recognized in the World Health Organization
(WHO) Article 11 Guidelines (packaging and labelling of tobacco products) of the Framework
Convention on Tobacco Control (FCTC) [1].
WHO has urged governments to require that all
tobacco packages include effective pictorial warnings to warn people about the health effects of tobacco use. However, only about 40% of the world’s
population is covered by the 63 countries/jurisdictions that have implemented pictorial warning regulations [2].

ß The Author 2014. Published by Oxford University Press. All rights reserved.
For permissions, please email: journals.permissions@oup.com

doi:10.1093/her/cyu074

Downloaded from http://her.oxfordjournals.org/ at University of Waterloo Porter Library on January 16, 2015

Lin Li1*, Ron Borland1, Hua Yong1, Kenneth M. Cummings2,
James F. Thrasher3, Sara C. Hitchman4, Geoffrey T. Fong5,6, David Hammond7
and Maansi Bansal-Travers8

L. Li et al.

68

Canadian pictorial warnings appeared to have
more sustained effects than the UK text-only warnings, especially for cognitive reaction and forgoing
cigarettes. More recently, Hitchman et al. [20]
investigated the effectiveness of pack warnings
over 9 years in Canada and the United States and
found that, although the Canadian pictorial warnings
showed greater declines in cognitive and microbehavioural responses, they were significantly more
effective than the US warnings (i.e. text-only warnings located on the side of the pack) throughout the
study years (2002–2011).
The three countries included in this study
(Australia, Canada and the United Kingdom) vary
considerably in the pack warnings they mandate
(for details see Table I and Borland et al. [12])
[5]. About 2 years prior to our first wave of data
was collected, Canada introduced world-first pictorial warnings (December 2000, covering 50% of
the top of both main faces of a cigarette pack)
[6, 21]; since then, the International Tobacco
Control (ITC) surveys have collected eight waves
of data in these three countries. During our data
collection period (late 2002–early 2012), the
United Kingdom introduced new, larger, textbased pack warnings in January 2003, increasing
the size from 6% on both main faces of the pack to
around 40% on the front (at least 30% of the external area plus a black boundary, placed at the
bottom of the front pack face; 40% plus black
boundary on the back); the United Kingdom subsequently implemented pictorial warnings from
October 2008 [22, 23]. In March 2006, Australia
introduced pictorial warnings, covering 30% of the
front and 90% of the back, rotating two sets of
seven warnings (Series A and B), which were
rotated every 12 months [24]. Series A warnings
were mandated to appear on all tobacco products
for retail sale in Australia from 1 March 2006,
meaning that in 2007 there was a completely
new set of warnings (Series B) on tobacco products. Part of the rationale for this was to reduce
warning wear out [24].
To date no study has systematically explored differential decay of effects of warnings over the early
years post-implementation and how this might
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Strong health warnings on tobacco packaging is
only one of a number of interventions designed
to discourage smoking and encourage cessation.
Of itself, effects on major outcomes like smoking
cessation are likely to be small and difficult to identify independent of other interacting effects. The
approach that is now recommended to establish evidence of a contributory role is to use meditational
models where proximal responses to warnings are
prospectively linked to increases in outcomes of
interest [3]. It is now well established that the introduction of larger and stronger pack warnings leads
to greater levels of awareness/noticing and immediate impact (e.g. increased motivational/cognitive
responses and microbehavioural responses such as
forgoing cigarettes and avoiding the warnings)
[4–11]. Furthermore, these reactions to warnings,
all are prospectively associated with increased
levels of quit attempts, with this effect seemingly
mediated through both levels of cognitive reactions
and forgoing of cigarettes [12–14].
There are many factors that can contribute to the
effectiveness of tobacco pack warnings. Such factors include, but are not limited to, warning size,
positioning, format, message contents, novelty,
background colour and design [4, 5, 11, 14–17].
Integrating pack warnings with other tobacco control measures, such as mass media campaigns and
cessation services, may help increase the effectiveness of pack warnings [9, 18, 19].
The impact of warnings starts to decline around
1 year post-implementation, but some effects are
sustained long-term. Using the first four waves of
the ITC Four Country Survey (ITC-4) data (2002–
2005), Hammond et al. [4] showed that, adjusting
for time since implementation, the pictorial
Canadian warnings elicited greater avoidance, cognitive responses and forgoing than the UK textbased ones. Borland et al. [12] extended the work
by adding one more wave of data (i.e. Wave 5), and
found that controlling for date of introduction, new
pictorial Australian warnings also stimulated more
cognitive responses and avoidant behaviours than
the UK text-only ones in the year following implementation. Borland et al. [5] also found partial wearout of both Canadian and UK warnings, but the

Longer term impact of cigarette package warnings
Table I. Pack warning descriptions, comparable survey waves/years and sample size in studied countries

Warnings studied
Implementation date
Pack coverage

ITC-4 Survey Wave 1 data
collection: Sep–Dec 2002

Wave 2: May–Sep 2003

Wave 3: Jun–Dec 2004

Wave 4: Sept–Dec 2005

Wave 5: Oct 2006–Feb 2007

UK

Australia

2000 pictorial warnings
Dec 2000
50% front/50% back

2003 text warnings
Jan 2003
At least 30% front/ 40% back
surrounded by a border of
3–4 mm (40%+ in total)
Used one of two general warnings on the front, and one of
14 more specific warnings on
the reverse, with all of the
warnings being used regularly
—

2006 pictorial warnings
Mar 2006
30% front/90% back

16 pictorial/text warnings

Year 2 of implementationa
(22–24 months)
(number of current smokers
n ¼ 2189)
Year 3
(27–33 months)
(n ¼ 2003)
Year 4
(40–48 months)
(n ¼ 1889)
Year 5
(58–61 months)
(n ¼ 1774)
—

Year 1of implementation
(4–8 months)
(n ¼ 1929)
Year 2
(18–23 months)
(n ¼ 1839)
Year 3
(33–36 months)
(n ¼ 1738)
Year 4
(46–48 months)
(n ¼ 1706)
Year 5
(56–61 months)
(n ¼ 1643)
—

Wave 6: Sep 2007–Feb 2008

—

Wave 7: Oct 2008–Jul 2009

—

Wave 8: Jul 2010–May 2011

—

—

Wave 8.5 (Australia only):
Sep 2011–Feb 2012

—

—

Rotated two sets of seven
warnings every 12 months

—

—

—

—

Year 1 of implementation
(7–11 months)
(n ¼ 1801)
Year 2
(18–23 months)
(n ¼ 1791)
Year 3
(31–36 months)
(n ¼ 1372)
Year 4
(52–62 months)
(n ¼ 1111)
Year 5
(66–70 months)
(n ¼ 1104)

a

Approximate number of years from the time warnings were first introduced in a specific country to the time when an ITC-4 survey
wave was conducted. More detailed information (number of months since warning introduction, and number of current smokers at
each selected wave) is provided for each country in the brackets. For the purpose of this article, up to 5 years (or a bit longer in
Australia) of implementation is indicated in the table (and based on this, indepth cross-country comparisons were conducted; See
Tables II and III.).

vary by warning regimen. In particular, we were
interested to see if the Australian strategy of rotating
two sets of warnings every 12 months reduced wear
out. This study explored wear-out effects of the 2006

Australian pictorial pack warnings in comparison to
the 2003 United Kingdom slightly larger front of
pack text warnings (replaced in 2008), and the
even larger Canadian warnings.
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Methods

years after the implementation of studied warning
labels in each respective country.

Data source and participants
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Measures
Salience of warning
At each survey wave, salience of the health warnings was assessed by asking how often, over the
preceding month, respondents had (1) noticed the
warnings, and (2) read/looked closely at them
(both on five-point scales: ‘never’ to ‘very often’);
and based on respondents’ answers to these two
questions, a combined salience measure was computed (range ¼ 1–5, Cronbach’s a ¼ 0.79–0.83,
across waves).

Cognitive response
From Wave 2, the respondents were asked about
cognitive responses in terms of the extent to which
the warnings (i) made them think about the health
risks of smoking and (ii) made them more likely to
quit smoking (on four-point scales: ‘not at all’ to ‘a
lot’); and respondents were also asked if ‘warning
labels on cigarette packages’ motivated them to
think about quitting in the past 6 months (with
three response options: ‘not at all’, ‘somewhat’,
and ‘very much’), combined into a cognitive response scale based on respondents’ answers to
these
three
questions
(range ¼ 1.00–3.67,
Cronbach’s a ¼ 0.76–0.81, across waves).

Microbehavioural responses
Respondents were also asked about two mircobehavioural reactions: frequency (if ever) of forgoing cigarettes as a result of the warnings (with
four response options: ‘never’, ‘once’, ‘a few
times’ and ‘many times’) and about four ways of
avoiding the warnings (cover-up, keep out of sight,
use cigarette case or avoid particular labels) from
which a binary variable, ‘no avoidance’–‘any avoidance’, was computed across all the selected waves
(note: from Wave 6 to Wave 8 there was only one
single question for this (avoiding labels in any
way—yes/no), instead of having four separate
questions).
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The data for this study came from the ITC-4 Survey,
which has been running nearly annually since 2002
in Australia, Canada, the United Kingdom, and the
United States (Note: this study did not include the
United States which has had the same small textbased warnings since 1984). A detailed description
of the conceptual framework and methods of the
ITC-4 Survey has been reported by Fong et al.
[25] and Thompson et al. [26], and more detail is
available at http://www.itcproject.org. Briefly, the
ITC-4 Survey employs a prospective multicountry
cohort design and involves telephone surveys of representative cohorts of adult smokers in each country
using random-digit dialling. The sample size per
country was initially around 2000 at each survey
wave, with replenishment sampling from the
same sampling frame used to maintain sample size
across waves (with a slightly reduced sample from
Wave 7, mainly due to budget constraint). At the
time of initial recruitment, participants were aged
18+ years, had smoked at least 100 cigarettes lifetime, and had smoked at least once in the past
30 days.
The analyses reported in this article are restricted
to current smokers, as exsmokers have less opportunity to see cigarette packs. The number of smokers
at each ITC-4 survey wave (up to Wave 8) and their
characteristics were reported elsewhere [5, 27]. For
this paper, the number of current smokers at each
selected wave in each country was indicated in
Table I [in the brackets, e.g. ‘(n ¼ 2189)’ at Wave
1 for Canada]. Data collection dates for each ITC-4
survey wave together with warning implementation
time in each studied country are also presented in
Table I. For Australia, an additional Wave
(Australia only wave—Wave 8.5, collected between
September 2011 and February 2012) was also used.
(Note: This article did not evaluate the effect of
Australia’s standardized plain packaging which
was only introduced on 1 December 2012). For the
purpose of this article, indepth cross-country comparisons were conducted for data collected up to 5–6

Longer term impact of cigarette package warnings

Covariates (control variables)

Data analysis
For the purpose of cross-country comparison, the
data was re-aligned around the target warning implementation dates, so that the analyses only
included the first and subsequent survey assessments
(up to 5 years) after the target warnings were implemented. The target warning implementation dates
are presented in Table I along with the range for
the number of months from these dates in which
surveying took place in each country. We used
data from Waves 1–4 for Canada (22–61 months
post-implementation), Waves 2–6 for the United
Kingdom (4–61 months) and Waves 5 to 8.5 for
Australia (7–70 months); with UK data from
Wave 2 re-aligned with Australian data from
Wave 5 (within 1 year after new warning introduction); UK data from Wave 3 were re-aligned with
Australian data at Wave 6 and Canadian data from
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Self-efficacy to quit was assessed at each wave by
asking: ‘If you decided to give up smoking completely in the next 6 months, how sure are you that
you would succeed?’ (‘not at all sure’, ‘slightly
sure’, ‘moderately sure’, ‘very sure’ and ‘extremely
sure’). Because of small numbers in some categories, both the first two options and last two were
combined, resulting in a three-category variable.)
Cigarettes per day (CPD) was asked at each wave
and recoded as ‘1–10 CPD’, ‘11–20 CPD’, ‘21–30
CPD’ and ‘30 + CPD’. We also included one measure of expressed intention to quit at each wave (‘not
planning to quit’, ‘sometime in the future beyond
6 months’, ‘within the next 6 months’ and ‘within
the next month’). Socio-demographics included sex
(male, female), age (18–24, 25–39, 40–54, 55 and
older), identified ethnic minority status (nonminority versus minority group), highest level of education attained (low, moderate or high), and annual
household income (low, moderate, high or not disclosed). Education and income were adjusted according to the norms within each country [28].
A time-in-sample variable was computed based
on the number of survey waves a participant
completed.

Wave 1 (about 2 years since implementation), and
so forth. Thus, we effectively covered the period
from shortly after implementation to around 5–6
years post-implementation for cross-country comparisons except for Canada which began from
around 2 years post-implementation. Weighted
data were used when the percentages/means of the
key warning response measures were calculated to
better reflect the underlying population by controlling for age and gender prevalence estimates within
geographic strata, as well as to account for nonresponse and the survey design.
To account for the correlated nature of the data
from participants present in multiple survey waves,
Generalized Estimating Equations (GEE) models
were employed to compute parameter estimates
and compare country/group differences. For the
binary dependent variable (i.e. avoidance), logit
link function and binomial family distribution
were specified for the GEE models while for continuous dependent variables (i.e. warning salience,
cognitive response and forgoing cigarettes), identity
link function and Gaussian family distribution were
specified. An unstructured correlation matrix was
employed to account for the within subjects clustering for all GEE models. On the basis of the date that
the target warning labels were introduced in a country and the date when a participant was interviewed
at a particular post-warning-introduction survey
wave, we computed a warning implementation
length variable for all studied countries (i.e. ‘time
after warning introduction’ variable, with years as
the time unit). We then used GEE modelling to
examine its relationship with the key response measures, controlling for sociodemographics (treated as
time-invariant), time-in-sample and CPD, intention
to quit and self-efficacy to quit (these smoking characteristics were treated as time varying).
Indepth cross-country comparisons (using GEE
modelling) were first conducted between the
United Kingdom and Australia, where up to
5 waves/years of postimplementation data were
available for both countries. This step included up
to 3863 unique individuals providing up to 8490
observations. We then used data for those postimplementation waves/years when all three
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Ethics approval
The study protocol was approved by the institutional
review boards or research ethics boards of the
University of Waterloo (Canada), Roswell Park
Cancer Institute (the US), University of
Strathclyde (the UK), University of Stirling (UK),
The Open University (UK) and Cancer Council
Victoria (Australia).

Results
Salience of warnings
As seen in Fig. 1, reported salience of pack warnings
in Australia and the United Kingdom was the highest at year 1 of implementation, and after that (from
year 2 of implementing the target warnings) salience
declined gradually over time. In GEE models pooling data for both the United Kingdom and Australia
(Table II), there was a significant negative effect for
time since implementation (i.e. years from warning
introduction to survey date) when estimating the salience of warnings (P < 0.001). As time went by,
smokers were generally less likely to report having
noticed/read the warnings. Salience of the UK textonly warnings was consistently higher than the
Australian pictorial warnings, with both declining
at similar rates over time (there was no significant
country and time interaction). When we restricted
the analyses only to the post-implementation period
when all three countries had available data (years
2–5, Table III), results indicate that there were significant country and time interactions for salience.

Fig. 1. Salience of warning labels, aligned.
Notes: Weighted data were used. ‘Year1’ means the first survey wave/year after the new warnings were implemented. This applies to
other years, all three countries and other response measures. ‘Mean’: ranges from 1 to 5, by averaging the responses to ‘having noticed the
warnings’ and ‘having read/looked closed at them’.
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countries had available data (from the second
through fifth year after the target warnings were
introduced, except for the cognitive response measure where only years 3–5 data were available for
Canada) for our GEE analyses. This second step
included up to 5558 unique individuals providing
up to 11 262 observations. Tests of differential
wear-out effects for key warning measures in our
GEE analyses were examined using country by
time interactions. If there was no significant country
by time interaction, a combined model was used for
all countries. Otherwise separate models were used
for each country. All analyses were conducted using
Stata Version 12.1.

Longer term impact of cigarette package warnings
Table II. Association between warning implementation length and smokers’ responses to warnings—GEE modelling results for UK
and Australia, Years 1–5, with 8490 observations from 3863 individualsa
Australia

Two countries combined

—

—

0.16 (0.18 to 0.15)***

—

—

0.39 (0.47 to 0.30)!***

—

—

0.05 (.06 to 0.04)***

—

—

0.03 (0.02 to 0.09)

—

—

—

—

0.02 (0.03 to 0.01)***

Notes on
interactions

No country*time
interactiond

No country*time
interaction

No country*time
interaction

0.01 (0.04 to 0.06)

Avoiding warnings (UK: 6026 observations from 2815 individuals; Australia: 2435 observations from 1041 individuals)
Time after warning
introduction OR
(95% CI)b
Country (Au versus UK)
OR (95% CI)

0.83 (0.79 to
0.87)***

0.75 (0.71 to
0.79)***

—

Reference

2.05 (1.60–2.63)***

—

With country*time
interaction
(P < 0.05)

a

For some analyses, the numbers of cases are fewer than the total, especially when separate models are generated for each country.
OR: odds ratio. OR value is reported for avoiding outcome (dichotomous); b value is reported for other outcomes (as continuous
variables). All ORs/b were adjusted for socio-demographics (sex, age, ethnicity, education, income), time-in-sample, self-efficacy
and intention to quit, and cigarettes per day. Significant at *P < 0.05; **P < 0.01; ***P < 0.001.
c
We used year (i.e. 365 days) of implementation as a time unit.
d
If there is no significant country*time interaction, a combined model is used for both countries. Otherwise separate models are used
for each country. This applies to other responses in the table.!Country main effect; UK’s value as the reference.
b

The Canadian pictorial warnings, although also
rated less salient than the UK warnings, had these
ratings declined more slowly over the latter period
(Table III; Fig. 1).

Cognitive responses
For cognitive responses, there were no significant
differences in ratings between the Australian and
UK warnings, or in the rates of decline (both with
significant declines, Table II; Fig. 2). In the latter
period (between years 3–5 post-warming implementation), the Canadian warnings were responded to
more strongly and there was only evidence of a

significant decline in reactions for the UK text warnings (Table III).

Forgoing cigarettes
For forgoing, there was no overall difference between the United Kingdom and Australian warnings, with similar rates of decline (Table II;
Fig. 3). However, in the period 2–5 years postimplementation, the Canadian warnings were responded to with greater forgoing than the UK
ones (P < 0.01), with response levels in all
three countries declining at similar rates
(Table III).
73

Downloaded from http://her.oxfordjournals.org/ at University of Waterloo Porter Library on January 16, 2015

Salience of warnings
Time (years) after warning
introductionc
Beta coef. (b) (95% CI)b
Country (Au versus UK)
b (95% CI)
Cognitive response
Time after warning
introduction b (95% CI)
Country (Au versus UK)
b (95% CI)
Forgoing cigarettes
Time after warning
introduction b (95% CI)
Country (Au versus UK)
b (95% CI)

UK

Australia

Three countries
combined

0.06 (0.09 to
0.04)***
Reference

0.11 (0.14 to
0.09)***
0.43 (0.30 to
0.56)!***

0.14 (0.16 to
0.11)***
0.10 (0.06 to
0.26)
—

—

—
—

—
—

—

—

0.45 (0.39–0.51)***
0.60 (0.50–0.73)***

0.84 (0.81–0.87)***

No country*time interaction

No country*time interaction

With country*time interaction (P < 0.001)

With country*time interaction (P < 0.001)e

Notes on interactions

b

Except for cognitive responses where only implementation years 3–5 data was available for all three countries.
For some analyses the numbers of cases are fewer than the total, especially when separate models are generated for each country.
c
OR: odds ratio. OR value is reported for avoiding outcome (dichotomous); b value is reported for other outcomes (as continuous variables). All ORs/b were adjusted for
socio-demographics, time-in-sample, and the smoking related variables. Significant at *P < 0.05; **P < 0.01; ***P < 0.001.
d
We used year (i.e. 365 days) of implementation as a time unit.
e
If there is no significant country*time interaction, a combined model is used for all countries. Otherwise separate models are used for each country. This applies to other
outcomes in the table.!Country main effect; Canada’s value as the reference.

a

Avoiding warnings
Time after warning introduction OR (95% CI)c
Country OR (95% CI) (UK
versus Canada) (Australia
versus Canada)

Cognitive response (Canada: 3558 observations from 1490 individuals; UK: 3221 observations from 1855 individuals;
Australia: 1311 observations from 735 individuals)
Time after warning introduc0.01 (0.01 to
0.09 (0.11 to
0.02 (0.04 to
—
tion b (95% CI)
0.03)
0.06)***
0.003)
Country b (95% CI)
Reference
0.10 (0.14 to
0.13 (0.19 to
—
0.06)***
0.07)***
Forgoing cigarettes
Time after warning introduc—
—
—
0.02 (0.03 to 0.01)***
tion b (95% CI)
Country b (95% CI) (UK
—
—
—
0.06 (0.09 to 0.02)**
versus Canada) (Australia
0.004 (0.05 to 0.04)
versus Canada)

Time (years) after warning
introductiond b (95% CI)c
Country b (95% CI)

Salience of warnings (Canada: 5014 observations from 2443 individuals; UK: 4406 observations from 2232 individuals;
Australia: 1817 observations from 878 individuals)

UK
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Table III. Association between warning implementation length and smokers’ responses to warnings—GEE modelling results for all three countries (restricted to implementation years when all countries had available data: from 2 to 5 years of warning implementationa) (11 262 observations from 5558 individualsb)

L. Li et al.

Longer term impact of cigarette package warnings

Fig. 3. Forgoing cigarettes, aligned.
Notes: Percentages are the proportion reporting positive responses, i.e. ‘% that had forgone cigarettes at least once over the preceding month’.

Avoidance of warnings
There was a statistically significant interaction between country and time in the GEE model pooling

data for the United Kingdom and Australia
(Table II). Compared with smokers in the United
Kingdom, Australian smokers had a significantly
75
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Fig. 2. Cognitive response, aligned.
Notes: This question was only asked from Wave 2 of the ITC-4 Survey (in 2003), and it was the third year of pictorial warning
implementation in Canada. ‘Mean’: ranges from 1.00 to 3.67, by averaging the responses to ‘the warnings made the respondent think
about the risks of smoking’, ‘be more likely to quit’ and ‘be motivated to think about quitting’.

L. Li et al.

larger decline in avoidance over time (from a much
higher level at Year 1 of implementation)
(OR ¼ 0.75 in Australia versus OR ¼ 0.83 in the
United Kingdom), although they consistently reported higher levels of avoiding behaviours than
their United Kingdom counterparts (OR ¼ 2.05,
Table II; also see Fig. 4). In the later period, the
Canadian warnings were avoided even more, but
avoidance declined similarly by country (Table III).

Discussion
This study confirms that the impact of pack warning
labels declines over time after implementation [4, 5,
20]. When considering the period up to 5 years postimplementation, declines were comparable across
the three countries for most measures; with no evidence of an expected slower decline in Australia.
Specifically, the declines were comparable between
Australia and the United Kingdom on all measures
except avoiding warnings, where Australia had a
greater decline but from a much higher initial
level, and a similar pattern emerged for the followup period of 2–5 years for Canada, except for
76

salience where it declined at a lower rate between
2 and 5 years post-implementation. It should be remembered that the overall reactions to the
Australian warnings were greater than the United
Kingdom ones on avoiding, but were inferior to
the Canadian warnings on avoiding and cognitive
reactions. The text-only UK warnings were superior
to the other two countries on reported salience.
In interpreting the results, we need to consider the
differences across countries in the size, design,
nature of the health warning messages and how
the measures we assessed relate to making quit attempts. As we have shown elsewhere [5, 13], salience has its impact on quitting mediated primarily
through cognitive reactions and to a lesser extent
forgoing cigarettes and avoidance. In the United
Kingdom, it is plausible that the old pack warnings
(prior to 2003) were almost invisible (only 6% of the
pack on the front with the previous warnings); therefore the change in warnings from pre- to post-implementation was much greater in the United
Kingdom than in Canada and Australia (which changed from large, high contrast text only to large
pictorial warnings). The higher salience of the UK
text-only warnings, compared with the Australian or
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Fig. 4. Avoiding warnings, aligned.
Notes: Percentages are the proportion reporting positive responses, i.e. ‘% that used at least one strategy to avoid warning labels’.

Longer term impact of cigarette package warnings
The study also has implications for assessing the
relative contributions of size and pictorial aspects of
packs. Consider the implications for cognitive reactions and forgoing, the two main influences on quitting [12, 13]. In this study, cognitive reactions and
forgoing were equivalent for the approximately 40%
sized (of the front of the pack) text-only warnings in
the United Kingdom and the 30% pictorial warnings
in Australia, but both were inferior to the 50% pictorial warnings in Canada. This suggests pictorial
and size both contributed to the more important impacts of warnings.
The Australian pictorial warnings were responded
to more strongly than the UK ones only on avoidance. This is plausible as there is less reason to actively avoid text to avoid the message it conveys.
However, as the likely positive effects of avoidance
are mediated though other reactions, it is not evidence of a superiority of the pictorial Australian
warnings to the UK text-only ones. It is notable
that in addition to the size requirement, the United
Kingdom specifically requires a border of 3–4 mm
to help set the health warnings apart from the rest of
the package (and Canada also does this to some
extent). This may have contributed to the better
than expected performance of the UK text-only
warnings. Research on the impact of a strong
border on the extent to which warnings are attended
to and processed is needed. A further possible reason
for the failure to find increased superiority of the
Australian warnings is that there was a strong campaign of anti-smoking television ads, most of which
have pictorial elements, running concurrent to the
time of data collection in Australia. These ads may
play a significant role in the perceptions of the messages in the warnings, with the pack warnings considered as extended images of TV ads, leading to
their effects being attributed to TV rather than to the
tobacco pack warning labels. However, this explanation does not explain the lack of difference between
the United Kingdom and Australian warnings in
forgoing cigarettes.
One of the main strengths of this study is its prospective multi-country cohort design, which
allowed for changes in levels of warning salience,
cognitive responses and microbehavioural responses
77
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Canadian warnings, also suggests that the stark contrast of the black and white warnings with the cigarette package may be more eye-catching. Text
warnings need to be read to be processed.
However, this has not led to greater levels of cognitive reactions or to other responses more proximally
related to quitting in the UK compared with Canada
or Australia. This suggests that the text-only warnings work in slightly different ways to the pictorial
ones by relying more on being noticed and then
read to be considered salient, while pictorial warnings can have effects without being consciously
processed via the emotion-generating capacity of
pictures.
The most surprising result was the failure to find
any evidence that rotating two sets of warnings annually (as was done in Australia) reduces the speed
of wear-out. Two main purposes of warnings are to
inform the public about health risks from tobacco
use and encourage quitting. Rotating warnings
allows for more health effects to be communicated,
but it would appear that this does not result in any
overall increase in warning effectiveness, or in a
reduction in wear-out. Possible explanations for
the failure to find a positive effect on wear-out include it being the overall impression of the warning
format that leads to a re-engagement with the warning label such as marked changes in size, position on
the pack or background colours. These might be
more important for gaining attention than changes
in content within the same basic frame. Second, it
could be that the smokers had not become familiar
enough with the first set of warnings to really notice
that they were being replaced. If this second explanation was the case, then rotating on a longer schedule might lead to some recovery. A final possibility
is that the measures we used have missed some important aspect of warning impact, but apart from
warning-specific knowledge, we can think of nothing. In thinking about how warnings impact on smokers, it is important to realise that most of the time,
smokers do not look at or think about the warnings;
therefore, marked changes in elements of the warnings may be required to reactivate their orienting
reactions to the novelty in the warnings.
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warnings, and we can think of no by-country effect
that could have contributed to this other than the
differences in the specific warnings used. It is also
important to remember that other studies have
shown residual positive effects of the weak US
warning decades after their implementation
[12, 20], so what we are talking about here is a reduction in effects, not their elimination. It will be of
considerable interest to evaluate the impact of the
even stronger warnings that have been introduced in
Australia and Canada (as well as other places) to
see if there are limits to the value of increasing
warning size.
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to be assessed over time and across countries.
However, because country and warning are confounded means that caution must be taken in interpreting the results. Given that, the findings of similar
levels of some reactions and differential reactions to
others, precludes explanations such that smokers in
one country are more sensitive or more prone to use
extreme categories. It requires an explanation that
accounts for the pattern found, and features of
the warning regimen provide the only plausible
explanation we can think of. Given that no country has transitioned from pictorial to text-only
warnings we are unable to test the differential
effects fully.
Ideally, other possible factors such as public education, price, advocacy levels and media coverage
also need to be considered. In our analysis these
measures (which are not proximal reactions to
health warnings) have not been included. This is a
limitation. We have considered the possibility that
the pattern of differences is due to such factors, the
most plausible being other public education efforts,
e.g., anti-smoking advertisements and information
on television which work in a similar way to
health warnings [29, 30] and can complement warnings [19], but can think of no way these could account for all the main results, except perhaps for the
lack of avoidance effect mentioned earlier. In all
three countries levels of reporting seeing material
were high (unpublished ITC data), and there were
no marked differences between or within countries
that corresponded to the changes we report here, but
as we have no information on the content or precise timing of material, cannot absolutely rule out
any effects.
In summary, the findings of this study indicate
that while the impact of pack warning labels does
decline in the years after implementation, and we
found no evidence of any benefits of an annual rotation system like that used in Australia on reducing
decay in quit-related reactions to warnings. The data
is suggestive that warning size may be more important than warning type (pictorial versus text only) in
reducing wear-out, but it remains likely that both
play an interactive role. From a policy viewpoint,
the results clearly show superiority of the Canadian
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