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ABSTRACT

Background

Tobacco use is the largest single preventable cause of death and disease worldwide. Standardised tobacco packaging is an intervention
intended to reduce the promotional appeal of packs and can be defined as packaging with a uniform colour (and in some cases shape
and size) with no logos or branding, apart from health warnings and other government-mandated information, and the brand name
in a prescribed uniform font, colour and size. Australia was the first country to implement standardised tobacco packaging between
October and December 2012, France implemented standardised tobacco packaging on 1 January 2017 and several other countries are
implementing, or intending to implement, standardised tobacco packaging.

Objectives

To assess the effect of standardised tobacco packaging on tobacco use uptake, cessation and reduction.

Search methods

We searched MEDLINE, Embase, PsycINFO and six other databases from 1980 to January 2016. We checked bibliographies and contacted
study authors to identify additional peer-reviewed studies.

Selection criteria

Primary outcomes included changes in tobacco use prevalence incorporating tobacco use uptake, cessation, consumption and relapse
prevention. Secondary outcomes covered intermediate outcomes that can be measured and are relevant to tobacco use uptake,
cessation or reduction. We considered multiple study designs: randomised controlled trials, quasi-experimental and experimental studies,
observational cross-sectional and cohort studies. The review focused on all populations and people of any age; to be included, studies
had to be published in peer-reviewed journals. We examined studies that assessed the impact of changes in tobacco packaging such as
colour, design, size and type of health warnings on the packs in relation to branded packaging. In experiments, the control condition was
branded tobacco packaging but could include variations of standardised packaging.

Data collection and analysis

Screening and data extraction followed standard Cochrane methods. We used different 'Risk of bias' domains for different study types. We
have summarised findings narratively.

Tobacco packaging design for reducing tobacco use (Review) 1
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Main results

Fifty-one studies met our inclusion criteria, involving approximately 800,000 participants. The studies included were diverse, including
observational studies, between- and within-participant experimental studies, cohort and cross-sectional studies, and time-series analyses.
Few studies assessed behavioural outcomes in youth and non-smokers. Five studies assessed the primary outcomes: one observational
study assessed smoking prevalence among 700,000 participants until one year after standardised packaging in Australia; four studies
assessed consumption in 9394 participants, including a series of Australian national cross-sectional surveys of 8811 current smokers, in
addition to three smaller studies. No studies assessed uptake, cessation, or relapse prevention. Two studies assessed quit attempts. Twenty
studies examined other behavioural outcomes and 45 studies examined non-behavioural outcomes (e.g. appeal, perceptions of harm). In
line with the challenges inherent in evaluating standardised tobacco packaging, a number of methodological imitations were apparent
in the included studies and overall we judged most studies to be at high or unclear risk of bias in at least one domain. The one included
study assessing the impact of standardised tobacco packaging on smoking prevalence in Australia found a 3.7% reduction in odds when
comparing before to after the packaging change, or a 0.5 percentage point drop in smoking prevalence, when adjusting for confounders.
Confidence in this finding is limited, due to the nature of the evidence available, and is therefore rated low by GRADE standards. Findings
were mixed amongst the four studies assessing consumption, with some studies finding no difference and some studies finding evidence
of a decrease; certainty in this outcome was rated very low by GRADE standards due to the limitations in study design. One national
study of Australian adult smoker cohorts (5441 participants) found that quit attempts increased from 20.2% prior to the introduction of
standardised packaging to 26.6% one year post-implementation. A second study of calls to quitlines provides indirect support for this
finding, with a 78% increase observed in the number of calls after the implementation of standardised packaging. Here again, certainty is
low. Studies of other behavioural outcomes found evidence of increased avoidance behaviours when using standardised packs, reduced
demand for standardised packs and reduced craving. Evidence from studies measuring eye-tracking showed increased visual attention to
health warnings on standardised compared to branded packs. Corroborative evidence for the latter finding came from studies assessing
non-behavioural outcomes, which in general found greater warning salience when viewing standardised, than branded packs. There was
mixed evidence for quitting cognitions, whereas findings with youth generally pointed towards standardised packs being less likely to
motivate smoking initiation than branded packs. We found the most consistent evidence for appeal, with standardised packs rating lower
than branded packs. Tobacco in standardised packs was also generally perceived as worse-tasting and lower quality than tobacco in
branded packs. Standardised packaging also appeared to reduce misperceptions that some cigarettes are less harmful than others, but
only when dark colours were used for the uniform colour of the pack.

Authors' conclusions

The available evidence suggests that standardised packaging may reduce smoking prevalence. Only one country had implemented
standardised packaging at the time of this review, so evidence comes from one large observational study that provides evidence for this
effect. A reduction in smoking behaviour is supported by routinely collected data by the Australian government. Data on the effects of
standardised packaging on non-behavioural outcomes (e.g. appeal) are clearer and provide plausible mechanisms of effect consistent
with the observed decline in prevalence. As standardised packaging is implemented in different countries, research programmes should
be initiated to capture long term effects on tobacco use prevalence, behaviour, and uptake. We did not find any evidence suggesting
standardised packaging may increase tobacco use.

PLAIN LANGUAGE SUMMARY

Can the use of standardised packaging for tobacco products reduce the use of tobacco?
Background

Tobacco use kills more people worldwide than any other preventable cause of death. The best way to reduce tobacco use is by stopping
people from starting to use tobacco and encouraging and helping existing users to stop. This can be done by introducing policies that
can reach a wide number of people in a country, together with offering individual treatment and support to individuals who are already
using tobacco to help them to stop. Many countries have introduced bans on tobacco advertising but have not controlled the look of the
tobacco pack itself. Tobacco packs can be colourful and attractive, with exciting new shapes and sizes. Standardised tobacco packaging is
a government policy which removes these bright designs by, for example, only allowing tobacco packs to be in one colour, shape or size.
Standardised packaging generally involves the use of the same uniform colour on all tobacco packs, with no brand imagery, and the brand
name written in a specified font, colour and size. Health warnings and other information that governments wish to put on the packs can
remain. Australia was the first country to introduce standardised tobacco packaging by December 2012. France was the second by January
2017. Several other countries are introducing standardised packaging or planning to do so. We examined whether standardised packaging
reduces tobacco use.

Study characteristics

We searched nine databases for articles evaluating standardised packaging that had been already reviewed by academics and published
before January 2016. We also checked references in those papers to other studies and contacted the authors where necessary.

Key results

Tobacco packaging design for reducing tobacco use (Review) 2
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We found 51 studies involving approximately 800,000 participants. These studies varied considerably. Some studies focused on the effect
of standardised packaging in Australia, and included looking at overall smoking levels, whether smokers altered their behaviour such as by
cutting down the number of cigarettes they smoked, and whether smokers were making more quit attempts. We also included experiments
in which people used or viewed standardised tobacco packs and examined their responses, compared to when they were viewing branded
packs. We also included studies that assessed people’s eye movements when they looked at different packs and how willing people were
to buy, and how much they were willing to pay for, standardised compared to branded packs.

Only five studies looked at our key outcomes. One study in Australia looked at data from 700,000 people before and after standardised
packaging was introduced. This study found that there was a half a percentage point drop in the proportion of people who used tobacco
after the introduction of standardised packaging, compared to before, when adjusting for other factors which could affect this. Four other
studies looked at whether current smokers changed the number of cigarettes they smoked. Two studies from Australia looked at this, one
using surveys which included 8811 current smokers, and found no change in the number of cigarettes smoked. The three smaller studies
found mixed results. Two further studies looked at quit attempts and observed increases in these in Australia after standardised packaging
was introduced. The remainder of the studies looked at other outcomes, and the most consistent finding was that standardised packaging
reduced how appealing people found the packs compared with branded packs. No studies reported the number of people who quit using
tobacco, the number of people who started using tobacco, or the number of people who returned to using tobacco after quitting.

Quality of the evidence

Certainty in these findings is limited for several reasons, including the difficulties involved in studying national policies like standardised
packaging. However, findings suggesting standardised packaging may decrease tobacco use are supported by routine data from the
Australian government and studies looking at other outcomes. For example, in ourincluded studies people consistently found standardised
packs less appealing than branded packs. We did not find any evidence suggesting standardised packaging may increase tobacco use.

Tobacco packaging design for reducing tobacco use (Review) 3
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Effects of plain tobacco packaging design on smoking behaviour

Effects of standardised tobacco packaging design on smoking behaviour

Patient or population: General population for prevalence outcomes. Adult smokers for tobacco consumption outcomes.

Setting: Community, cross-sectional and controlled experimental settings
Intervention: Standardised tobacco packaging
Comparison: Regular branded tobacco packaging

Outcomes

Impact

Ne of participants
(studies)

Quality of the evi-
dence
(GRADE)

Prevalence of to-
bacco use
assessed with: Self-
report

up to 1 year post-
policy introduction

1 study found a 3.66% (P = 0.0061) reduction in odds of smok-
ing prevalence when comparing before to after the implemen-
tation of standardised packaging in Australia, when adjusting
for confounders (f =-0.0372, 95% Cl -0.0638 to 0.0106). This is
equivalent to a drop of 0.5 of a percentage point in smoking
prevalence around the time of the change

700,000
(1 observational
study) 2

SHOO
Low1l

Change in tobac-
co consumption
among smokers
assessed with: Self-
report and volume
of smoke inhaled

1 study using a series of national cross-sectional surveys of
8811 current smokers evaluated consumption at the pre-stan-
dardised packaging phase in Australia and 2 subsequent time
periods: the transition phase during which standardised pack-
ages were being introduced and 1 year post-standardised pack-
aging phase. The number of cigarettes consumed remained
stable at all time points (approximately 15 among daily smok-
ers). 3 further studies with smaller samples also evaluated con-
sumption. A cross-sectional survey presented only descriptives
for a sample of cigar and cigarillo smokers in Australia. 2 exper-
imental studies in the UK evaluated branded or standardised
packs and reported small reductions in the mean number of
cigarettes smoked per day: 1 found that cigarette consumption
did not differ significantly during the 24-hour period between
those smoking from the branded pack (and similarly found no
significant difference in volume of smoke inhaled), and anoth-
er found that participants reported that cigarette consumption
was significantly lower when using the standardised compared
with participants' own branded pack

9394
(4 observational
studies)

el
VERY LOW 3,4

Attempts to quit
smoking

assessed with: self-
report

1 national study of Australian adult smoker cohorts found that
quit attempts increased from 20.2% prior to the introduction

of standardised packaging to 26.6% 1 year post-implementa-
tion. A second study of calls to quitlines in Australia provides in-
direct support for this finding; a 78% increase was observed in
the number of calls 4 weeks after the implementation of stan-
dardised packaging

5441
(2 observational
studies) >

SB00
Low1l

Uptake - not mea-
sured

Relapse - not mea-
sured

Cessation - not
measured

Tobacco packaging design for reducing tobacco use (Review)
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*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% Cl)

Cl: Confidence interval; RR: Risk ratio; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the ef-
fect, but there is a possibility that it is substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the
effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the
estimate of effect

1Based on observational evidence only. Though enhanced pictorial health warnings were implemented at the same time as standardised
packaging, making it difficult to separate the effects, we have not downgraded further for two reasons: 1) the low GRADE already reflects
the challenges in inferring causality from observational data; and 2) data on non-behavioural outcomes provides plausible mechanisms
of effect consistent with the observed decline in prevalence.

2Sample size estimated over the period of the study.

3No downgrade for risk of bias: the studies did not show meaningful change in tobacco use and so confounding is unlikely to have
influenced the result.

4Downgraded one level for indirectness: large cross-sectional survey study only included smokers at each survey wave so changes in
consumption would exclude people smoking at baseline who subsequently quit.

SSample size for national survey study.

Tobacco packaging design for reducing tobacco use (Review) 5
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BACKGROUND

Tobacco use is the largest single preventable cause of disease and
premature death worldwide, being a key causal factor in heart
disease, stroke, chronic lung disease and cancers, among many
other diseases. Increasing the number of tobacco users who stop is
therefore a critically important health goal.

Avariety of interventions have been shown to reduce adult tobacco
use, including prohibitions on tobacco promotion (World Bank
1999; World Health Organization 2015). Tobacco promotion has
been defined as direct advertising (broadcast and print media,
billboards/outdoor and point of sale) and indirect advertising in
the form of cigarette-branded merchandise, free tobacco products
and sponsorship (Henriksen 2012). Tobacco promotion has
been demonstrated to increase tobacco consumption, discourage
quitting and encourage relapse (National Cancer Institute 2008).

Several countries have introduced comprehensive tobacco
advertising and marketing bans (World Health Organization 2015).
One channel of promotion remains, however, in all countries except
Australia and very recently France. This is marketing through the
tobacco pack itself. There is evidence that the tobacco industry has
adapted to closure of other promotional channels by increasing
their focus on tobacco packaging through design aspects, price-
marketing and other innovations to promote tobacco use and
discourage cessation (Freeman 2008; Wakefield 2002). Australia
was the first country to introduce standardised (plain) packaging
for all tobacco products doing so by December 2012. France
recently (January 2017) implemented standardised packaging
for cigarettes and roll-your-own tobacco, and the UK will fully
implement standardised packaging by May 2017. Hungary, Norway,
Ireland and New Zealand are in the process of adopting or
implementing standardised packaging and several other countries
are in the process of developing legislation to introduce this
packaging change.

This review examines whether the introduction of standardised
tobacco packaging can prevent tobacco uptake in children and
young people and increase tobacco cessation and reduce tobacco
consumption in tobacco users.

Description of the intervention

Standardised packaging is an intervention intended to reduce
the promotional appeal of the pack. The exact description
of standardised packaging can vary, but the World Health
Organization’s Framework Convention on Tobacco Control (FCTC)
Article 13 guidelines (World Health Organization 2008) have
suggested a uniform colour and "nothing other than a brand name,
a product name and/or manufacturer’s name, contact details and
the quantity of product in the packaging, without any logos or
other features apart from health warnings, tax stamps and other
government-mandated information or markings; prescribed font
style and size; and standardized shape, size and materials. There
should be no advertising or promotion inside or attached to the
package or on individual cigarettes or other tobacco products"” (WHO
FCTC Article 13 guidelines). The only distinguishing feature of packs
would then be the brand and product variant names, and as stated
above these would be in a uniform style, colour and position
(Freeman 2008).

How the intervention might work

Standardised packaging could work by removing imagery/livery
on the tobacco packs which is misleading, attractive or acting
as a cue to tobacco use. Standardised packaging could also
serve to increase the salience of health warnings. In all these
cases standardised packing could alter knowledge, attitudes and
beliefs towards tobacco use, which could reduce tobacco uptake in
children and young people and lead to reduction or cessation or
both of tobacco use in current tobacco users.

Why it is important to do this review

The introduction of standardised packaging was recommended
within the FCTC Article 11 and Article 13 guidelines (World Health
Organization 2008), based on evidence around tobacco promotion
in general and studies which have examined the impact of changes
in packaging on knowledge, attitudes, beliefs and behaviour. A
systematic review of the evidence of the literature (available up
until August 2011) was published by some of the co-authors of
this review (Stead 2013). Standardised packaging was introduced
across Australia by December 2012 and France by January 2017,
and several other countries are now in the process of implementing
standardised packaging, have indicated that they are interested in
introducing a similar policy or are in the process of introducing a
similar policy. The evidence base has increased markedly since the
publication of the FCTC guidelines and the systematic review, and
is expanding further as more studies of the impact of Australia’s
introduction of standardised packaging become available.

OBJECTIVES

To assess the effect of standardised tobacco packaging on tobacco
use uptake, reduction and cessation.

METHODS

Criteria for considering studies for this review
Types of studies

We consider three types of study design in this review, restricted
to peer-reviewed published studies. These include randomised
controlled trials (RCTs) and quasi-experimental studies (quasi-
RCTs), observational cross-sectional and cohort studies, and
physiological studies (such as eye-tracking and neuroimaging).
Some of these study designs (e.g. eye-tracking) were included to
provide information on secondary outcomes, to provide insight
into the potential mechanisms of standardised packaging.

Types of participants

This review focuses on people of any age where a study directly
measures smoking uptake, cessation, or reduction behaviour or
attitudes/knowledge/beliefs directly linked to uptake, quitting or
reduction. We include all populations in this review, regardless of
nationality, gender, socioeconomic status and ethnic group. For
measures of cessation or reduction, we include all tobacco users,
regardless of frequency/dependence/consumption and also recent
ex-tobacco users (quit for one year or less).

Types of interventions

We examine any studies that assess the impact of changes in
tobacco packaging, such as on colour, design, and size and type

Tobacco packaging design for reducing tobacco use (Review)
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of health warnings on the packs, in relation to branded packaging.
The control is likely to be branded tobacco packaging but can also
include variations of standardised packaging.

For this review, ‘tobacco products’ include cigarettes, loose tobacco
for hand-rolled cigarettes, cigars, cigarillos, pipe tobacco, kreteks,
bidis (beedis), and also smokeless tobacco, covering snuff and
chewing tobacco. ‘Packaging’ refers to the container (packet,
pouch, tin) in which tobacco products are stored, but excludes the
paper or leaves or other means of wrapping loose tobacco.

Types of outcome measures

To be included in the review, studies had to measure at least one of
our primary or secondary outcomes, which are listed below.

Primary outcomes

The primary outcome is changes in tobacco use prevalence
incorporating tobacco use uptake, tobacco use cessation, reduction
in consumption and relapse prevention.

Prevalence measures include the number of people classified
as current smokers (defined differently in different studies). We
intended to measure cessation as people who were tobacco users

at baseline who were quit at follow-up; no studies reported on
this outcome, nor did any report on relapse prevention, defined as
going back to smoking after a period of abstinence. We measured
consumption according to the methods reported in individual
papers, most commonly cigarettes per day but also including packs
per day. We planned to evaluate the impact on uptake through the
proportion of children and young people reporting current tobacco
use, but again no papers reported on this outcome. It should be
noted that the primary outcomes considered here are not typically
the primary objectives of country regulations, which instead focus
on our secondary outcomes below.

Secondary outcomes

We anticipated very few studies assessing the impacts on primary
outcomes for inclusion in the first version of this review. Our
list of secondary outcomes therefore aims to cover potential
intermediate outcomes that can be measured and are relevant
to tobacco use uptake, cessation or reduction. These include
two broad groups of outcome, which are described below. The
potential relationships between these outcomes is illustrated in
Figure 1, which is based on a model developed by the World Health
Organization's International Agency for Research on Cancer (IARC
2008).

Figure 1. Mediation model for package labelling policies (adapted from IARC 2008)

POLICY
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| PROXIMAL |
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Knowledge

elf-Efficacy

uit-line information
ebsite information

Other behavioural outcomes:

1. quit attempts;
2. forgoing cigarettes/stubbing out cigarettes;
3. covering the pack (avoidance/display);

4. eye-tracking;

5. actual purchase or selection of tobacco that participants
believed that they would receive.

Non-behavioural outcomes: attitudes, perceptions and beliefs
about tobacco products and their use, including:
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motivation and plans to quit (including thinking about quitting);
intentions/susceptibility to use tobacco (among young people);
craving;

> w N

packaging appeal (including measures of attractiveness, taste,
product quality, satisfaction, enjoyment and value);

5. recall, salience and/or believability of health warnings;

6. perceptions of harm.

We measured these outcomes according to the methods used in
individual papers. We assessed outcomes over any measured time
periods, given that standardised packaging for tobacco packs has
only recently been introduced.

Search methods for identification of studies

We compiled the search strategy by combining tobacco-related
terms with packaging-related terms. We adapted the terms
used in the search in accordance with each database’s search
terminology. The MEDLINE search strategy is contained in Appendix
1. We included studies regardless of language. We only included
published, peer-reviewed articles (see Discussion). Our searches
started from 1980, as the concept of standardised packaging was
introduced in 1986 and the first study published in 1987.

Electronic searches

The search strategy included searches for studies in the academic
literature from generic and topic-specific electronic databases from
the fields of health and addiction, public policy, business and
marketing, social sciences and psychology.The most recent search
was conducted in January 2016. Databases and their respective
search dates are listed below:

« MEDLINE (via OVID) 1980 to Jan week 1 2016

« MEDLINE In Process & Other (via OVID) 14 Jan 2016
« Embase (via OVID) 1980 to week 2 2016

o PsycINFO (via OVID) 1980 to Jan week 2 2016

« ASSIA , ABI Inform, EconlLit, IBSS, Sociological Abstracts (via
Proquest) 1980 to update 20160114

o SSCI (via Web of Science) 1980 to 15 January 2016

Searching other resources

Handsearching

We checked the bibliographies from included studies for further
studies and citation trails, which check which papers have cited
an included study. We followed citation trails using Google Scholar
and the Web of Knowledge cited reference search.

Personal contact/'grey'’ literature

We also contacted key individuals and organisations, identified
through the search process above, to identify further publications
not retrieved in the searches.

Data collection and analysis
Selection of studies

To be included in the review, the studies had to be:

« from or after 1980 (the concept of plain packaging was
introduced in 1986 and the first study published in 1987);

« about human populations;

« about tobacco;

+ about packaging;

» primary research published in a peer-reviewed journal.

There were three phases of study selection. In the first phase, one
review author sifted through the citations retrieved and excluded
obviously irrelevant material (e.g. studies that are not about
tobacco and packaging, and do not include human participants).
In the second stage of study selection, two review authors
independently screened the titles and abstracts of the studies
againsttheinclusion criteria to identify potentially relevant studies.
We obtained potentially relevant studies identified at this stage in
full text. A minimum of two review authors (content specialist and
methodologist) then independently screened the full-text studies
for relevance, and eliminated any that did not meet the inclusion
criteria. We included studies remaining after the second screening
stage in the review, and linked together reports or articles for the
same studies. We resolved any discrepancies in studies selected for
inclusion by discussion among the review team.

Data extraction and management

We developed a data extraction form and piloted and amended it
as necessary. At least two review authors independently extracted
data for each included study, resolving any disagreements, errors
or inconsistencies by discussion, or by recourse to a third review
author. One review author entered the data into Review Manager 5
(RevMan 2014), with another review author checking the accuracy
of the data entry.

We kept records of amendments and corrections to the
data extraction forms, and noted details of discussions on
inconsistencies.

Data extracted

« Title/unique identifier;

« Lead author;

« Date of report/publication;

« Version number of data extraction form;

« ID of data extractor;

« D of study;

« Aims, objectives;

« Theoretical basis;

o Study design (triggering appropriate sub-fields, e.g. if
randomised controlled trial);

+ Setting;

« Participant details;

« Sample size, attrition and follow-up;

« Interventions;

« Outcomes measured and when;

+ Results;

« Assessment of risks of bias;

+ Source of funding;

« Potential conflicts of interest, declared or not.

We noted the source of each piece of data extracted and made space
for comments on the data extraction form throughout.
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Assessment of risk of bias in included studies

We used different 'Risk of bias' domains for different study
types. Where available and relevant, we used the most recent
Cochrane methodology. For randomised controlled trials, we
assessed the risk of selection bias (random sequence generation
and allocation concealment), detection bias (blinding of outcome
measurement), and attrition bias. Depending on study type,
we also assessed the risk of selective reporting (reporting
bias), sampling method, measurement of independent variables,
measurement of dependent variables, control for confounding, and
statistical methods, where relevant. These additional non-standard
domains were adopted from a previous review of standardised
packaging conducted by some members of the author team
(Moodie 2012c). For each study, at least two review authors
independently assessed risks of bias, with disagreements resolved
by discussion or referral to a third review author. To ensure
transparency in our judgements, we report relevant study quotes
and comment on reasons for our judgements in each domain (see
Characteristics of included studies).

As well as considering the presence of possible bias, we also
considered possible direction of bias. This particularly informed
our quality judgements in the 'Summary of findings' table (see
footnotes in 'Summary of findings' table). Our 'Risk of bias'
judgements for individual studies on the domains listed above
focus on internal validity, in line with standard Cochrane methods.
However, also as in standard Cochrane methods, we use the GRADE
approach to assess the certainty of evidence for our primary
outcomes and for change in quit attempts (presented in the
'Summary of findings' table). As well as assessing internal validity,
this approach also judges external validity. In particular, the
GRADE approach entails assessments of risk of bias, inconsistency,
imprecision, indirectness, and publication bias.

Measures of treatment effect

Due to limitations in the data currently available, we describe all
data narratively using the methods from original study reports.

Had sufficient data been available (and should sufficient data
become available in subsequent versions of this review), we would
have employed the following measures:

« Where dichotomous data were presented in study reports, we
would summarise trial outcomes as risk ratios (RRs) with 95%
confidence intervals (Cls), where appropriate.

« At the population level, we would use changes in prevalence of
tobacco use over time as an outcome measure. At the individual
level, we would extract tobacco use cessation rates from the
reports at all available follow-up points. Where possible, we
would use a dichotomous approach for change in cigarette

consumption, where changes are categorised as reduction by
50% or more, or no change/reduction of less than 50%.

« We would analyse continuous data by comparing the difference
between the mean change from baseline to follow-up point in
the intervention and control groups, where appropriate.

Dealing with missing data

We contacted investigators in order to verify key study
characteristics and to obtain missing numerical outcome data
where needed. Had we synthesised the data numerically, and
had missing data been thought to introduce serious bias, we had
planned to explore the impact of including such studies in the
overall assessment of results by a sensitivity analysis.

We planned to use a conservative approach for missing data for
the primary tobacco use outcomes, considering missing data to be
for continuing tobacco users for cessation outcomes and missing
data to be no reduction for reduction outcomes, but this was not
relevant for the data in the current set of included studies.

Data synthesis

Due to considerable heterogeneity in terms of study design,
context, participants, and other study characteristics, it was not
appropriate to combine study findings statistically in a meta-
analysis We synthesised our results by outcome and summarise
them narratively (and in tabular form in some instances).

If we do conduct meta-analyses of primary outcomes in future
iterations of this review, we will pool risk ratios using a Mantel-
Haenszel fixed-effect model ((number of events in intervention
condition/intervention denominator) / (number of events in
control condition/control denominator)) with a 95% CI. Where the
event is defined as smoking cessation, an RR greater than one
would indicate that more people successfully quit in the treatment
group than in the control group.

We have produced a 'Summary of findings' table for all primary
outcomes and for change in quit attempts.

RESULTS

Description of studies
Results of the search

We identified 9085 records in database searches and 20 through
handsearching. After duplicates were removed, this left 8383
studies (see Figure 2). After the first screening round (removing
clearly irrelevant studies), this left 1011 titles and abstracts which
were screened by two review authors. We assessed 311 full-text
articles for eligibility.
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Included studies

We include 57 articles (54 from our search, 3 further identified
relating to included studies), representing 51 studies. Overall, the
included studies represent approximately 800,000 participants (an
exact number is not possible, given that some studies do not report
the total number of participants). We briefly summarise studies
by outcome below; full details for each included study can be
found in Characteristics of included studies tables. We include one
randomised controlled trialand 19 observational studies (including
cohort studies and cross-sectional surveys). The remainder of the
included studies were experimental and employed between- and/
or within- subjects designs; four of these used eye tracking.

Primary outcomes: changes in tobacco use

We found five published studies which examined changes in
tobacco use. Three were from Australia, assessing the impact of
standardised packaging legislation implemented in 2012 (Diethelm
2015; Miller 2015; Scollo 2015). Two were experimental studies from
the UK (Maynard 2015; Moodie 2013). One study examined changes
in prevalence (Diethelm 2015) and four studies examined changes
in tobacco consumption among smokers (Maynard 2015; Miller
2015; Moodie 2013; Scollo 2015). No studies examined changes in
relapse and tobacco uptake.

Changes in tobacco use prevalence

Diethelm 2015 assessed the effect of standardised packaging on
smoking prevalence among 700,000 adults (aged 18+) in Australia,
with the aim of investigating the findings of a tobacco industry-
funded paper which was not published in the peer-reviewed
literature (Kaul 2014). Kaul 2014 concluded that standardised
packaging had no effect on reducing smoking prevalence. The
study used serial cross-country weekly surveys with a random
sampling design and were nationally representative of Australia.
For the period from January 2001 to December 2013 (one year
after mandatory full implementation of standardised packaging),
prevalence figures were extracted and computed from data
presented within Kaul and Wolff’s working paper, adjusted for
the following policies introduced over the 13-year period: graphic
health warnings (but not the enhancement of health warnings
introduced alongside standardised packaging in 2012), smoke-
free policies, and tax increases on tobacco products. A separate
unpublished report from the Australian Government (Chipty 2016)
also uses the same data as Diethelm 2015 and Kaul 2014. Given that
they rely on the same data set, we have incorporated findings from
Chipty 2016 and Kaul 2014 in our analysis of Diethelm 2015.

Changes in tobacco consumption

Four studies assessed changes in self-reported tobacco
consumption (total of 9394 participants). Two studies were from
Australia and assessed changes in consumption after standardised
packaging was implemented in 2012 (Miller 2015; Scollo 2015):
Scollo 2015 assessed changes in cigarette consumption among
current factory-made or roll-your-own cigarette smokers using a
continuous cross-sectional national survey (The National Plain
Packaging Tracking Survey) from April 2012 to March 2014; Miller
2015 assessed retrospective reports of consumption changes in
cigar and cigarillo smokers in a March 2014 cross-sectional survey.

Two experimental studies were from the UK (Maynard 2015;
Moodie 2013); Maynard 2015 deployed a randomised controlled
trial comparing effects of branded and standardised packaging on

smoking behaviour among young adult daily smokers (men and
women) when using these packs over a 24-hour period, including
volume of smoke inhaled using hand-held smoking topography
machines; Moodie 2013 used a non-randomised controlled study,
and assessed changes in smoking behaviour of young adult female
smokers who used standardised packs for one week and their
branded packs for one week in a counterbalanced design.

Secondary outcomes
Other behavioural outcomes

We found 21 studies (representing over 27,000 participants) which
examined other behavioural changes. Nine were observational
studies from Australia assessing the impact of standardised
packaging legislation implemented in 2012 (Durkin 2015; Miller
2015; Nicholson 2015; Wakefield 2015; White 2015a; Yong 2015;
Young 2014; Zacher 2014; Zacher 2015); 12 were experimental
studies: nine from the UK (Hammond 2013; Hogarth 2015; Munafo
2011; Maynard 2013; Maynard 2014; Maynard 2015; Moodie 2011,
Moodie 2013; Shankleman 2015), two from the USA (Hammond
2011; Rousu 2013) and one from Brazil (White 2012).

Of the observational studies, two used pre-post observational
methods in café strips before, during and