




increase cessation behaviour among smokers,33 34 and
support former smokers in remaining abstinent.35

Importantly, the impact of GHWs on smoking beha-
viours appears to be a function of the depth of smokers’
cognitive processing of and responses to the warnings
(such as those monitored in this study),34–36 suggesting
that if plain packaging can intensify smokers’ responses
to warnings, flow-on effects on consumption and quit-
ting are likely.
Research shows that the impact of pictorial health

warnings declines over time.33 37 Of note is the fact that
the introduction of the new packs appears to have
reversed a downward trend in smokers’ cognitive, emo-
tional and avoidant responses to the GHWs that had
been occurring since their initial introduction. On the
current plain packaging, the warnings are having an
equal or greater impact on adult smokers than they have
since their inception. Owing to the simultaneous intro-
duction of the plain packs and changes in the size and
content of the warnings themselves, the relative contri-
bution of the warning and pack changes to this increase
in smoker responses cannot be determined in this study.
Nonetheless, recent evidence from eye-tracking studies
suggests that plain packing itself can increase visual
attention towards warning information on cigarette
packs.38 39 Future research should assess whether the
downward trend in responses to health warnings
resumes following the introductory period of plain
packaging.
Extending experimental evidence on the influence of

plain packaging on brand appeal,7–9 40 this study
demonstrates an impact of the new packs on adult
smokers’ perceptions that their own packs are fashion-
able or attractive, that they match their style or say some-
thing good about them to other smokers, or that the
pack makes their brand stand out or influences the
brand they buy. There is a wide body of evidence from
the marketing literature that shows how branding and
packaging can modify the expected and actual subjective
experience of products.41 Notably, changes in the way
smokers perceive their pack have the potential to
augment smokers’ subjective experience of smoking,
leading to a more negative perception of the taste of
their cigarettes and less enjoyment in the act of
smoking.7 Indeed, anecdotal evidence suggests that
Australian smokers reported that their cigarettes tasted
worse with the introduction of plain packaging,42 43 and
smokers smoking from plain packs during the phase-in
period perceived their cigarettes to be less satisfying and
lower in quality than a year ago.2 The likely impact of
changes in the perceived experience of smoking is an
important avenue for future studies, but research identi-
fying enjoyment of smoking as a barrier to quitting sug-
gests that smokers who find their smoking less enjoyable
might be more likely to try and quit.44

The temporal pattern of changes found in this study is
consistent with other early evaluations of the impact of
the new plain packs. The proportion of smokers

reporting negative responses to their packs and the
warnings on them increased throughout the phase-in
period, corresponding to the increasing proportion of
plain packs observed in public venues during that
period,45 and the number of smokers reporting to be
smoking from plain packs.2 The earliest effects of the
new packs have been detected during this phase-in
period, with declines in rates of active smoking observed
in outdoor dining venues in October-November,45 and
calls to a cessation helpline peaking in November.19

From the current time-series analysis, smokers’ tendency
to avoid the on-pack health warnings increased signifi-
cantly in December, 2 months after the plain packs
started appearing, when plain packs became mandatory
for sale. This coincides with an observed decline in rates
of pack display and an increase in concealment of packs
in outdoor venues.45 Other changes observed in this
study (cognitive and emotional responses to GHWs, and
negative pack perceptions) reached significance in
January, at a time when less than 5% of packs observed
in outdoor venues were fully branded.45 These changes
occurred just after an increase in the number of
smokers rating their cigarettes as being lower in quality
and less satisfying than 1 year ago.2 All changes in pack-
related responses observed in this study were maintained
at 8 months after the first appearance of the new packs,
the last data point in the current series.
The strengths of this study include the use of

population-level data collected over a long time period,
resulting in a large sample of adult smokers. As recom-
mended in a recent review of the plain packaging litera-
ture,5 the use of a time-series approach with multiple
data points before the intervention increased the power
to detect any effects over and above the long-term back-
ground and seasonal trends, and the inclusion of
important time-related potential covariates decreased
threats to the validity of the findings. The regression
analyses allowed us to control for any changes in sample
composition in regard to demographic characteristics
such as SES and smoking levels. We note that the
sample for this study consisted of current smokers only,
and therefore any smokers who quit in the postplain
packaging period would be excluded. This might have
resulted in a sample of smokers somewhat resistant to
this intervention, and as such the estimates provided in
this study might be more conservative than if we had
also surveyed smokers who quit during this time.
Limitations of the study include the use of landline-only

telephone numbers and a somewhat low response rate,
possibly leading to some bias in sample composition. The
rate of mobile-only households in Australia, recently esti-
mated at 19%, increased over the years of this study.46

Recent dual-frame surveys have shown that samples
recruited via mobile phone are more likely to include
younger respondents and males than landline samples.47

The impact of these demographic differences are likely to
be reduced in this study due to the inclusion of age and
gender as covariates, the use of data weighted for these
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variables where appropriate, and the inclusion of
smoking-related covariates related to these demographic
characteristics. The response rate of CITTS is similar to
that of other population telephone surveys on tobacco use
in Australia,48 and was consistent across the study period,
limiting its influence on the observed pattern of results.
In an environment of strict tobacco promotion prohib-

ition such as Australia, cigarette packaging had become
the key tool used by the tobacco industry to attract and
retain customers.49 50 The purpose of the plain pack-
aging legislation was to deprive tobacco companies of an
ongoing opportunity to promote their products in the
community. The introductory effects of the plain pack-
aging legislation observed in this study are consistent
with the specific objectives of the legislation in regard to
increasing the salience and impact of health warnings,
and reducing the promotional appeal of tobacco pack-
aging. Owing to the fact that tobacco packs are handled
every time a smoker takes out a cigarette, those who
smoke more than a pack per day were potentially
exposed to their new packs almost 4000 times in the first
6 months of the legislated changes. The findings of this
study suggest that the new packs are decreasing smokers’
identification with their packs and making them think
more closely about the health warnings contained on
them, potentially moving them closer to cessation.
Future research should extend this study by considering
any relationships between smokers’ responses to their
plain packaging packs and changes in smoking beha-
viours, investigating whether the introductory effects
identified in this study were apparent in youth smokers,
and monitoring the impact of plain packaging on per-
ceptions about smoking among non-smoking youth and
adults.
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Correction

Dunlop SM, Dobbins T, Young JM, et al. Impact of Australia’s introduction of tobacco
plain packs on adult smokers’ pack-related perceptions and responses: results from a
continuous tracking survey. BMJ Open 2014;4:e005836.
An error in coding resulted in 428 ineligible cases being included in this study.

These ineligible cases were part of a concurrent pilot study of recruitment via mobile
phone. The coding error was applied to the descriptive statistics and regression ana-
lyses, but not the time-series analyses. The correction of this error does not change
the results or conclusions of the study, but for clarification, the following corrections
are noted:
1. The sample size in the ‘Participants’ section of the Abstract should be 15 375.
2. In the Method section, ‘Analyses for this study are limited to smokers interviewed

between April 2006 and May 2013 (total n=15 745)’ should read ‘Analyses for
this study are limited to smokers interviewed between April 2006 and May 2013
(total n=15 375)’.

3. In the Results section, ‘the increase in cognitive and emotional responses
occurred after 3 months (cognitive: from 13% in September 2012 to 20% in
January 2013; emotional: from 13% to 27%)’ should read ‘the increase in cogni-
tive and emotional responses occurred after 3 months (cognitive: from 13% in
September 2012 to 21% in January 2013; emotional: from 13% to 29%)’.

Table 1 Sample characteristics from the Cancer Institute’s Tobacco Tracking Survey

(CITTS) April 2006 to May 2013 (smokers only; n=15 375)

N Per cent

Sex

Female 8126 50

Male 7249 50

Age (years)

18–29 2265 21

30–55 8260 48

55+ 4848 31

Socioeconomic status

Low 6443 41

Moderate 3951 27

High 4808 33

Smoking frequency

Daily 13659 88

Weekly 917 6

Less than weekly 799 6

Smoking

Low 5871 41

Moderate 5705 38

High 3384 22

Quit attempts in past 12 months

None 9189 60

At least one 5975 40

Year

2006 1600 10

2007 2289 15

2008 2094 13

2009 2135 14

2010 2146 14

2011 2157 14

2012 2126 13

2013 828 5

Ns are unweighted, per cents are weighted for age, sex and regional residence.
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4. In the Results section, ‘Compared with the preplain packaging period (August/
September 2012), scores on the scale were significantly higher in immediate
postplain packaging period (December/January) and in the 5–6 month post-
plain packaging period (April/May). These effects were independent of any
differences between the samples on sociodemographic or smoking character-
istics, antismoking advertising activity, or increases in cigarette costliness’ should
read ‘Compared with the preplain packaging period (August/September 2012),

Table 3 Results from linear regression models predicting Graphic Health Warning Impact and Negative Pack Perceptions

from month of interview in the plain packaging and comparison periods

Comparison period (2011–2012) Plain packaging period (2012–2013)

M (SD) β 95% CI p Value M (SD) β 95% CI p Value

GHW impact

Month

August/September NA 2.67 (0.93) Ref

October/November 2.57 (0.90) Ref 2.75 (0.97) 0.01 −0.15 0.21 0.747

December/January 2.62 (0.99) −0.01 −0.25 0.21 0.847 2.86 (1.18) 0.09 0.05 0.50 0.017

February/March 2.77 (0.89) 0.10 −0.19 0.58 0.323 2.75 (1.17) 0.06 −0.11 0.41 0.262

April/May 2.67 (0.96) −0.01 −0.52 0.48 0.930 2.79 (1.22) 0.03 −0.12 0.29 0.403

Negative pack perceptions

Month

August/September NA 3.95 (0.76) Ref

October/November 4.03 (0.60) Ref 3.96 (0.75) 0.03 −0.45 1.10 0.412

December/January 4.11 (0.64) 0.06 −0.43 1.46 0.286 4.47 (0.65) 0.25 2.52 4.06 <0.001

February/March 4.08 (0.59) 0.03 −1.40 1.88 0.775 4.56 (0.63) 0.31 2.58 4.38 <0.001

April/May 4.03 (0.69) 0.07 −1.61 2.80 0.598 4.67 (0.58) 0.34 3.82 5.20 <0.001

Models controlled for demographics (sex, age, SES), smoking characteristics (frequency and level of smoking, 12 m quitting history),
antismoking advertising activity (TARPs) and recent increases in cigarette costliness (% increase in past 12 weeks); M’s and SD’s are
unweighted.
β, Standardised coefficient; GHW, Graphic Health Warnings; M, mean (range 1–5); NA, not applicable; SES, socioeconomic status; TARP,
Target Audience Rating Points.

Figure 1 Monthly proportions of smokers strongly agreeing that: (A) the graphic warnings encourage me to stop smoking

(cognitive response); (B) with the graphic warnings, each time I get a cigarette out I worry that I should not be smoking

(emotional response); (C) they make me feel that I should hide or cover my packet from the view of others (avoidant response)

and (D) the only thing I notice on my cigarette pack is the graphic warnings (warning salience).
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scores on the scale were significantly higher in immediate postplain packaging
period (December/January). This effect was independent of any differences
between the samples on sociodemographic or smoking characteristics, antismok-
ing advertising activity, or increases in cigarette costliness’.

5. In the Results section, ‘says something good about them (from 27% to 76%),
influences the brand they buy (from 27% to 77%), makes their brand stand out
(from 22% to 78%), is fashionable (from 27% to 80%)’ should read ‘says some-
thing good about them (from 27% to 78%), influences the brand they buy (from
27% to 79%), makes their brand stand out (from 22% to 81%), is fashionable
(from 27% to 82%)’.

Figure 2 Monthly proportions of smokers strongly disagreeing that their cigarette pack is: (A) attractive; (B) says something

good about me to other smokers; (C) influences the brand I buy; (D) makes my brand stand out from other brands; (E) is

fashionable and (F) matches my style.

Figure 3 Monthly mean score

for Graphic Health Warning

Impact and Negative Pack

Perceptions.

BMJ Open 2015;5:e005836. doi:10.1136/bmjopen-2014-005836corr1 3



Corrected versions of tables 1 and 3, figures 1–3, supplementary figures 1 and 2
are below. The corrected versions of the figures result in minor changes to estimates
for some data points, with no change in overall patterns of the data.
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