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ABSTRACT

Background

Most tobacco control programmes for adolescents are based around prevention of uptake, but teenage smoking is still common. It is
unclearifinterventions that are effective for adults can also help adolescents to quit. This is the update of a Cochrane Review first published
in 2006.

Objectives

To evaluate the effectiveness of strategies that help young people to stop smoking tobacco.

Search methods

We searched the Cochrane Tobacco Addiction Group's Specialized Register in June 2017. This includes reports for trials identified in
CENTRAL, MEDLINE, Embase and PsycINFO.

Selection criteria

We included individually and cluster-randomized controlled trials recruiting young people, aged under 20 years, who were regular tobacco
smokers. We included any interventions for smoking cessation; these could include pharmacotherapy, psycho-social interventions and
complex programmes targeting families, schools or communities. We excluded programmes primarily aimed at prevention of uptake. The
primary outcome was smoking status after at least six months' follow-up among those who smoked at baseline.

Data collection and analysis

Two review authors independently assessed the eligibility of candidate trials and extracted data. We evaluated included studies for risk
of bias using standard Cochrane methodology and grouped them by intervention type and by the theoretical basis of the intervention.
Where meta-analysis was appropriate, we estimated pooled risk ratios using a Mantel-Haenszel fixed-effect method, based on the quit
rates at six months' follow-up.

Main results

Forty-one trials involving more than 13,000 young people met our inclusion criteria (26 individually randomized controlled trials and 15
cluster-randomized trials). We judged the majority of studies to be at high or unclear risk of bias in at least one domain. Interventions
were varied, with the majority adopting forms of individual or group counselling, with or without additional self-help materials to form
complex interventions. Eight studies used primarily computer or messaging interventions, and four small studies used pharmacological
interventions (nicotine patch or gum, or bupropion). There was evidence of an intervention effect for group counselling (9 studies, risk
ratio (RR) 1.35, 95% confidence interval (Cl) 1.03 to 1.77), but not for individual counselling (7 studies, RR 1.07, 95% CI 0.83 to 1.39), mixed
delivery methods (8 studies, RR 1.26, 95% CI 0.95 to 1.66) or the computer or messaging interventions (pooled RRs between 0.79 and 1.18,
9 studies in total). There was no clear evidence for the effectiveness of pharmacological interventions, although confidence intervals were
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wide (nicotine replacement therapy 3 studies, RR 1.11, 95% CI 0.48 to 2.58; bupropion 1 study RR 1.49, 95% ClI 0.55 to 4.02). No subgroup
precluded the possibility of a clinically important effect. Studies of pharmacotherapies reported some adverse events considered related
to study treatment, though most were mild, whereas no adverse events were reported in studies of behavioural interventions. Our certainty
in the findings for all comparisons is low or very low, mainly because of the clinical heterogeneity of the interventions, imprecision in the
effect size estimates, and issues with risk of bias.

Authors' conclusions

There is limited evidence that either behavioural support or smoking cessation medication increases the proportion of young people that
stop smoking in the long-term. Findings are most promising for group-based behavioural interventions, but evidence remains limited for
allintervention types. There continues to be a need for well-designed, adequately powered, randomized controlled trials of interventions
for this population of smokers.

PLAIN LANGUAGE SUMMARY

Are there any smoking cessation programmes that can help adolescents to stop smoking?
Background

Worldwide, between 80,000 and 100,000 young people start smoking every day. Many adolescent tobacco programmes focus on preventing
teenagers from starting to smoke, but some programmes have been aimed at helping those teenagers who are already smoking to quit.
We set out to investigate whether these programmes can help young people quit smoking for six months or longer. Searches are up to
date as of June 2017.

Study characteristics

We identified 41 studies (around 13,000 participants) that researched ways of helping teenagers to quit smoking. These studies were of
mixed quality and looked at various methods for stopping smoking, including one-to-one counselling, counselling as part of a group,
methods using computers or text messaging, or a combination of these. Four studies used drug treatments such as nicotine patches. Most
studies recruited participants from schools, and 29 of the studies were carried out in North America.

Key results

Although some programmes showed promise, especially those that used group counselling and those that combined a variety of
approaches, there was no strong evidence that any particular method was effective in helping young people to stop smoking. Trials differed
in how they measured whether a person had quit smoking, and many trials did not have enough participants for us to be confident
about wider application of the results. Medications such as nicotine replacement and bupropion were not shown to be successful with
adolescents, and some adverse events were reported, although these events were generally mild and findings were based on studies with
small numbers of participants. Based on these findings we cannot currently identify a programme for helping adolescents to stop smoking
that is more successful than trying to stop unaided.

Quality of the evidence

The quality of evidence was low or very low for all of the outcomes in this review. This is because of issues with the quality of some of the
studies, the small number of studies and participants for some outcomes, and the differences between the studies.

Tobacco cessation interventions for young people (Review) 2
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SUMMARY OF FINDINGS

Summary of findings for the main comparison. Behavioural interventions compared to minimal control for smoking cessation in young people

Behavioural interventions compared to minimal control for smoking cessation in young people

Patient or population: young people

Setting: community, school and healthcare settings

Intervention: behavioural interventions
Comparison: minimal control

Comparisons and outcomes! Anticipated absolute effects” Relative effect  N¢ of partici- Quality of the Comments

(95% CI) (95% Cl) pants evidence

(studies) (GRADE)
Risk with mini-  Risk with be-
mal control havioural in-
terventions
Individual counselling (in-person) vs con- Study population RR 1.07 2088 ®POO Control risk based on
trol (0.83t0 1.39) (7T RCTs) Low2,3 rates in included studies
Smoking cessation assessed with: biochemi- 90 per 1000 97 per 1000
cal validation and self-report (75 to 126)
Follow-up: range 6 months to 12 months
Group counselling vs control Study population RR1.35 1910 BDOO Control risk based on
Smoking cessation assessed with: biochemi- (1.03t0 1.77) (9 RCTs) Lows3:4 rates in included studies
cal validation and self-report 142 per 1000 191 per 1000
Follow-up: range 6 months to 12 months (146 to 251)
Computer-based interventions vs control Study population RR0.79 340 PO Control risk based on
Smoking cessation assessed with: biochemi- (0.50t0 1.24) (3RCTs) Low45 rates in included studies
cal validation and self-report 191 per 1000 151 per 1000
Follow-up: range 6 months to 12 months (96 to 237)
Text messaging-based interventions vs Study population RR1.18 2985 [2ICI) Some interventions also
control (0.90 to 1.56) (3RCTs) Low4,5 included access to inter-
Smoking cessation assessed with: self-report 57 per 1000 67 per 1000 vention website. Control
Follow up: range 6 months to 12 months (51 to 89) risk based on rates in in-
cluded studies

Interventions with multiple delivery meth-  Study population RR1.26 2755 [2IOICIC) This represents a diverse
ods vs control (0.95t0 1.66) (8 RCTs) Very low3:4:5 set of delivery modes; all

59 per 1000 74 per 1000 interventions included

(56 to 98) self-help materials along-
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Smoking cessation assessed with: biochemi- side other, more intensive
cal validation and self-report delivery modes. Control

risk based on rates in in-
Follow-up: 6 months to 14 months cluded studies

*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

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 effect, but there is a possibility that it is sub-
stantially 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

1Adverse events not included as not assessed for behavioural interventions.

2Downgraded one level due to risk of bias: all but one study at high or unclear risk of bias.

3Downgraded one level due to inconsistency: interventions were clinically heterogeneous.

4Downgraded one level due to risk of bias: all studies at high or unclear risk of bias.

5Downgraded one level due to imprecision: confidence intervals are consistent with no effect and clinically significant effect.

Summary of findings 2. Pharmacological interventions compared to placebo for smoking cessation in young people

Pharmacological interventions compared to placebo for smoking cessation in young people

Patient or population: young people
Setting: schools, community

Intervention: pharmacological interventions
Comparison: placebo

Comparisons and outcomes Anticipated absolute effects” (95% Cl) Relative effect Ne of partici- Quality of the Comments
(95% ClI) pants evidence
Risk with placebo  Risk with pharmaco- (studies) (GRADE)

logical interventions

NRT vs placebo Study population RR1.11 385 SO0 Both studies in-
Smoking cessation assessed with: bio- (0.48 t0 2.58) (2 RCTs) Very low1,2 cluded single
chemical verification 59 per 1000 66 per 1000 forms of NRT
Follow-up: range 6 months to 12 (28 to 153) (patch or gum).
months No evidence of

significant sub-
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group differences
based on NRT
type. Control risk
based on rates in
included studies

NRT vs placebo No serious adverse events reported. NRT associated with increasein 385 lelelo) Both studies in-
Adverse events some mild adverse events: sore throat; hiccups; erythema; pruritus; (2 RCTs) Very low1.2 cluded single
shoulder/arm pain; headache; cough; abnormal dreams; and muscle forms of NRT
assessed with: participant report pain. In the patch studies, successful quitters in NRT group reported (patch or gum)
Follow-up: range 6 months to 12 a lower level of insomnia than those in the control group.
months
Bupropion vs placebo Study population RR 1.49 207 DO Control risk
Smoking cessation assessed with: bio- (0.55 to 4.02) (LRCT) Very lowl,3 based on rates in
chemical validation 58 per 1000 87 per 1000 included studies
Follow-up: 26 weeks (32 to 234)
Bupropion vs placebo 2 serious adverse events resulting in hospitalization among inter- 207 ICIOlC)
Adverse events assessed with: partici- vention participants: anticholinergic crisis after ingesting Datura (1 RCT) Very lowl,3
pant report innoxia; intentional overdose on study medication and other sub-
Follow-up: 26 weeks stances. High level of mild adverse events reported in both groups
(headache, cough, throat symptoms, sleep disturbance and nausea
each reported by more than 10% of participants). 8 participants dis-
continued bupropion because of adverse events.
Nicotine patch + bupropion vs nico- Study population RR 1.05 211 DEOO Control risk
tine patch + placebo (0.41to 2.69) (LRCT) Very lowl;3 based on rates in
Smoking cessation assessed with: bio- 74 per 1000 78 per 1000 included studies
chemical validation (30 to 199)
Follow-up: 6 months
Nicotine patch + bupropion vs nico- No serious adverse events reported. Nausea most commonly report- 211 BOOO
tine patch + placebo ed adverse event. (LRCT) Very lowl;3

Adverse events assessed with: partici-
pant report
Follow-up: 6 months

*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; NRT: nicotine replacement therapy; RR: risk 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
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Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially 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

1Downgraded two levels due to serious imprecision: small number of events (< 300 overall), confidence intervals are consistent with no effect and a clinically significant effect.
2Downgraded one level due to risk of bias: both studies at unclear risk of bias in at least one domain.
3Downgraded one level due to risk of bias: study at unclear risk of bias.
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BACKGROUND

In much of the developed world, the prevalence of smoking
amongst young people has been falling over the last 20 years.
Recent figures from the UK show that for children under the age
of 16 years, 18% have tried smoking at least once and 3% are
regular smokers, but that regular cigarette smoking has fallen
from a peak of around 12% of children aged 11 to 15 years in
the mid-1990s (CRUK 2017). A similar decline has been noted
in the USA; in 2016, 13.8% of high school students and 4.3%
of middle school students reported current use of combustible
tobacco (MMWR 2017), compared with a prevalence of more than
30% 20 years earlier (USDHHS 2012). In developing economies the
picture is less clear cut, with wide variation and often higher rates
of smoking in young people, including rates of up to 50% in some
countries (Eriksen 2015). The incidence of the initiation of smoking
first becomes measurable in the 10- to 12-year age range (ONS
2000), and smoking in teenage years is strongly predictive of adult
smoking (HSCIC 2012).

Although the major burden of disease caused by smoking falls
on the adult population, there are several reasons why smoking
cessation interventions that are effective in younger smokers are
particularly valuable. Firstly, many adult smokers started smoking
in childhood (in the UK, 40% of regular smokers began smoking
before the age of 16 years (CRUK 2017)). However, many of the
adverse health effects associated with smoking are preventable
with cessation at a young age (USDHHS 2004), and there is little
loss in life expectancy provided cessation occurs early enough
(Jha 2014). There are therefore substantial cumulative potential
health benefits to be gained from successful interventions in this
age group, as well as the prospect of reducing the demand for
cessation services among adult smokers who have been smoking
since childhood.

Secondly, there is evidence that those who start earliest and
continue to smoke may be more susceptible to disease in
adulthood than smokers who start later in life, facing increased
risks of lung damage, bowel cancer, and cervical pre-cancerous
lesions (CRUK 2017). There is also evidence that, although levels
of dependence may be lower in young smokers than in the adult
population (Rubinstein 2007), addiction to nicotine can develop
very rapidly in young smokers, making unassisted quitting difficult
even among those without a long smoking history (DiFranza 2008a;
DiFranza 2008b).

Thirdly, there is evidence that within a short time of commencing,
many teenage smokers want to quit (Burt 1998; Hu 1998; MMWR
2009; Stanton 2001; Sussman 1998). Frequent quit attempts are
reported in this population (MMWR 2009; Stanton 2001), with many
studies reporting more than 50% of teenage smokers making a quit
attempt within six months, although many of these attempts are
unsuccessful (Bancej 2007; Mermelstein 2003).

Fourthly, smoking may be a particular problem in young people
with mental health or behavioural problems. In the UK, smoking
rates among 11- to 15-year-olds were 30% in those with conduct
disorder, 19% in those with emotional disorder, and 15% in those
with attention deficit hyperactivity disorder (ADHD) compared
to 5% in those without such disorders (Green 2004; Thakur
2012).There is now strong evidence that the relationship is causal
with respect to depression (Boden 2010), whilst for ADHD molecular
genetics would seem to play a role.

There is now a large literature on smoking cessation services for
adults. Thisis reflected in a number of Cochrane Reviews examining
several aspects of the subject in detail. Many countries have
developed appropriate services for adults. However, whilst some
have suggested that similar services, suitably modified, should be
considered for young people (Raw 1998), this assertion is open to
challenge in view of the difference in smoking pattern, lifestyle and
attitudes to services in this age group (TAG 2000). Previous reviews
of adolescent smoking cessation have been published, comprising
randomized controlled (experimental) trials and non-randomized,
'quasi-experimental' or observational studies (McDonald 2003;
Patnode 2013; Sussman 1999; Sussman 2002; Sussman 2006). This
update, restricted to evidence from randomized controlled trials,
is the third version of a Cochrane Review to focus on smoking
cessation in young people under 20 years. A further systematic
review has looked at strategies for smoking cessation for university-
age smokers (Villanti 2010). The paucity of high-quality research
evidence to answer important clinical questions is a recurrent
theme of reviews in this area.

Other Cochrane Reviews of interventions relevant to tobacco
addiction amongst young people have mainly focused on
primary prevention. These include a review of school-based
prevention programmes (Thomas 2012), and reviews of mass
media interventions (Carson 2017), community interventions
(Carson 2011), interventions for reducing access by preventing
illegal sale of tobacco (Stead 2005), prevention in indigenous youth
(Carson 2012), and school smoking policies (Coppo 2012). This
review looks at strategies for smoking cessation in young people
and, more specifically, at the context in which the interventions are
offered, and how young people are enrolled into quit attempts.

OBJECTIVES

To evaluate the effectiveness of strategies that help young people
to stop smoking tobacco.

METHODS

Criteria for considering studies for this review
Types of studies

Eligible study designs are randomized controlled trials, including:

1. individually randomized controlled trials, that is, trials in which
individuals were randomized to either the intervention or
the control arm of the experiment, or randomized to receive
different interventions;

2. cluster-randomized controlled trials, that is, trials that have as
the unit of randomization a school, group or organization level,
or where clusters of professionals or groups of professionals are
implementing interventions.

Types of participants

Participants were young people, aged under 20 years, who were
regular, current tobacco smokers. As there is evidence that some
young people have an irregular pattern of smoking (Grimshaw
2003; O'Loughlin 2003), we have defined a regular smoker in this
review as a young person who smokes an average of at least one
cigarette a week, and has done so for at least six months. Trials
did not always specify smoking status to this level of detail, but we
excluded trials known to target young people who smoked less than
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this or known to include as 'smokers' people who did not currently
smoke, but had smoked in the past.

If a study included participants beyond their 20th birthday (for
example, 16- to 21-year-olds), we have included the study if the
majority of participants were aged under 20, and if the design of the
programme specifically considered the needs of young people.

Exclusions

We have excluded from this review interventions specifically
targeting young women in pregnancy, since this topic is covered by
the Pregnancy and Childbirth Group (Chamberlain 2017; Coleman
2015). We have also excluded any programme aimed primarily at
the adult population, and have contacted investigators where there
was a lack of clarity on this issue.

Types of interventions

Interventions could be specifically designed to meet the needs of
young people aged under 20 years, or could also be applicable
to adults. Interventions could range from simple ones such as
pharmacotherapy, targeting individual young people, through
strategic programmes targeting people or organizations associated
with young people (for example, their families or schools), to
complex programmes targeting the community in which young
people study or live, provided the study reported outcomes related
to the individual smoker.

To be included, all interventions had to be aimed at helping
young people to stop smoking tobacco. We included cessation
programmes and strategies that also targeted relapse. We
included programmes or strategies that targeted psycho-social
determinants (for example, enhancing self-efficacy for refusing
tobacco), or that focused on developing life skills in order to stay
abstinent, if the study design was appropriate. We did not place any
restrictions on the setting in which the intervention was offered, for
example, school, hospital, doctor's surgery, or dentist.

We excluded smoking prevention programmes, even if they
reported cessation data, as they have been the subject of
previous reviews (Carson 2011; Carson 2017; Thomas 2012). Within
large-scale, community primary prevention interventions, health-
education programmes/curricula or mass media campaigns that
targeted young people, we only considered for inclusion the
cessation component of those programmes, where the following
three criteria were met: that part of the intervention had been
specifically designed to target cessation; that the interventions
could be separately assessed; and that the interventions explicitly
met the criteria of this review for study design and recruitment.

Control conditions

Interventions in the control arm of the study could be one of the
following:

1. nointervention;

2. delayed intervention beyond the last date of data acquisition
including follow-up;

3. information on stopping smoking either delivered to individuals
in control groups or as literature (indicated in Characteristics of
included studies as 'brief Intervention');

4. general tobacco education given to all participants in trial.

We also included studies that compared two different cessation
interventions or combinations of interventions.

We have not included primary prevention strategies or
programmes aimed solely at relapse prevention.

Types of outcome measures
Measures of quitting

The primary outcome of interest was change in smoking behaviour
(being a smoker at baseline and becoming an ex-smoker at follow-
up) at six months' follow-up or longer. We excluded trials with
follow-up of less than six months. In trials that reported data at
multiple follow-up times, we chose for the primary analysis the
shortest follow-up of at least six months that used the most rigorous
available definition of abstinence. We have not included relapse
rates in the review.

We have reported the definition of cessation used in each trial,
for example abstinence during a particular period, such as in the
past seven or 30 days (point prevalence), abstinence from the
start of the programme (continuous abstinence), or abstinence
following occasional relapse in the two-week, post-treatment
grace period (prolonged abstinence) (Hughes 2003). If studies
reported cessation using more than one definition of abstinence
we used the most rigorous outcome. Biochemical confirmation
of self-reported non-smoking is generally taken to be the gold
standard for reporting of quit rates (West 2005). This tests for
the presence of smoking-related substances in exhaled breath,
saliva, urine or blood, and is the preferred verification method for
reported outcomes where this is available. It should be noted that
biochemical validation may not be a very sensitive measure of
change in smoking status for irregular smokers; it is possible that
some studies may have recruited participants on the basis of self-
reported smoking status who would not have been identified as
smokers at baseline if biochemical validation had been used.

Adverse events

We extracted data on adverse events where reported.

Search methods for identification of studies

We used the Cochrane Tobacco Addiction Group search strategies
to identify randomized controlled trials, cluster-randomized
controlled trials, and controlled trials of smoking cessation and
prevention interventions. Trials relevant to the review were
identified using the free text and keywords 'Child' or 'adolescent™'
or 'adolescence'. We searched the Cochrane Tobacco Addiction
Group Specialized Register on 8 June 2017. At the time of the
search the Register included the results of searches of the Cochrane
Central Register of Controlled trials (CENTRAL; 2016, issue 11);
MEDLINE (via OVID) to update 20170526; Embase (via OVID) to
week 201724; PsycINFO (via OVID) to update 20170529. See the
Tobacco Addiction Group Module in the Cochrane Library for
full search strategies and a list of other resources searched. We
have also searched the 'grey literature' (unpublished resources
and conference proceedings) and the reference lists of identified
studies.

Where necessary, we have contacted the authors of existing trials
and other experts for ongoing trials, and for unpublished results
pertaining to completed trials, subject to the availability of peer
review.
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For previous updates, we also contacted smoking cessation e-
networks with a list of the references to extracted studies, to
request verification and any additional information, and contacted
manufacturers of smoking cessation products.

Data collection and analysis
Selection of studies

We drew up a prospective list of eligibility criteria with two levels
of priority: essential and desirable. For the initial review, two
original authors (GG and AS; see Acknowledgements) assessed
the retrieved abstracts against this list for possible inclusion, to
measure the feasibility of each criterion.

After piloting, we applied the agreed criteria to the abstracts of all
studies extracted from the databases. We then categorized studies
into three groups:

1. both authors agree on inclusion based on the abstract;
2. one author suggests inclusion based on the abstract;
3. both authors agree on exclusion based on the abstract.

We retrieved full-text articles for groups 1 and 2. We used the
processes outlined here and later for all updates.

Two authors independently assessed each full article, using
the agreed inclusion criteria. For studies where there was
disagreement, the editorial base or a third author was consulted
to reach a consensus. Where there was ambiguity in trial reporting
or lack of data, we contacted investigators for clarification where
possible. If we could not retrieve missing data, a study may have
been excluded on that basis.

Data extraction and management

We extracted and reported the following information, where it was
available, concerning each study.

1. Country and study setting

2. Theoretical framework (including a brief description of the
intervention)

3. Focus of the intervention

4. Type of intervention, its duration, intensity, delivery format,
gatekeeper

5. Length of follow-up

6. Size of eligible population

7. Recruitment rate

8. Number of participants or number of clusters and participants

9. Definition of the study population

10.Age range, gender, and ethnicity of participants
11.Definition of smoking status used at baseline
12.Definition of abstinence

13.Biochemical validation

14.Adverse effects of intervention

We have reported any threats to validity or other limitations
described by the studies, and where we have contacted study
authors for discrete data in the 'notes' section (see Characteristics
of included studies).

A selection of potentially relevant studies, which were ultimately
excluded, are listed in the Characteristics of excluded studies table.

Assessment of risk of bias in included studies

We rated each included study as being at low, unclear, or high risk
of bias in five domains.

1. Random sequence generation

2. Concealment of allocation. For cluster-randomized controlled
trials, which recruited after allocation to intervention or control
status, we took account of whether individuals may have
been selectively recruited or may have differentially refused to
participate in the light of the known allocation, where this could
be ascertained (Campbell 2004a; Campbell 2004b; Hahn 2005).

3. Performance bias (blinding of participants and personnel, if
applicable)

4. Detection bias (blinding of outcome assessment, biochemical
validation)

5. Attrition

We also recorded any other risks of bias that did not fit in the above
categories (Higgins 2011).

Measures of treatment effect

We summarized the effect size for each individual study as a risk
ratio (RR) with 95% confidence interval (Cl). The RR is calculated
as (number quit in intervention group/number randomized to
intervention)/(number quit in control group/number randomized
to control), with participants randomized but lost to follow-up
regarded as non-abstinent.

Unit of analysis issues

Outcomes of all cluster randomized trials were given at the
participant level, that is, the unit of analysis was different from that
used for randomization. We checked whether the study authors'
analysis used a method to account for clustering effects, such as
multi-level modelling. If the analysis clearly stated that they had
made an allowance for clustering, or had examined the clustering
effect but found it to be negligible, we extracted the effect size
and standard error (or 95% Cl) reported in the paper, converting
odds ratios to approximate RRs if necessary. Otherwise, if a trial
was cluster-randomized but the study authors had not allowed
for this in the published analysis, we extracted the log-RR and its
standard error and the average cluster size, and adjusted it using
an assumed inter-cluster correlation (ICC) of 0.03, a similar value to
that estimated in several of the included studies.

Dealing with missing data

Itis a frequent feature of analysis of smoking cessation studies that
cases lost to follow-up are assumed to be still smoking. Several
authors discussed this issue and made adjustments in the analysis
(e.g. Haug 2013; Hollis 2005; Joffe 2009) and/or analysed their data
on an intention-to-treat basis, that is, including all participants
in the groups to which they were originally randomized, and
classifying those lost to follow-up as continuing smokers. In this
review we also counted cases lost to follow-up as current smokers,
even if the primary studies had not explicitly done this. One other
reason for data being unavailable for the review was a tendency for
study authors to report results as percentages, sometimes without
any particular clarity as to the denominator. Some of the results
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of our analysis have therefore been imputed from percentages,
assuming the denominator to be the number of participants
randomized. Where possible, we have contacted study authors to
ask for verification of the calculations (Brown 2003; Colby 2005;
Killen 2004; Lipkus 2004; Project EX-12001).

Data synthesis

We pooled groups of studies that we consider to be sufficiently
similar in their interventions, comparison groups, setting, and
participants, provided that there was no evidence of substantial
statistical heterogeneity as assessed by the I? statistic (Higgins
2003). Specifically, we have presented results for groups of studies
characterized by the mode of delivery of the intervention, the
theoretical basis underpinning the intervention, and according
to the pharmacotherapy used (where applicable). We estimated
a pooled RR using the Mantel-Haenszel fixed-effect model,
based on the quit rates at follow-up. Where meta-analysis was
not appropriate, we have presented summary and descriptive
statistics. For studies for which we were unable to obtain reliable
numerical data, we have reported the main results narratively.

Sensitivity analysis

In sensitivity analyses we assumed values for the ICC of 0 and 0.05
(in addition to the value of 0.03 assumed for the main analysis) in
making the adjustment to the standard errors for clustering.

Figure 1. Study flow diagram

Original review

107 records screened
15 studies included
48 studies excluded

2009 update

87 records screened

9 new studies included

20 additional studies excluded

2013 update

64 records screened
4 new studies included
19 additional studies excluded

RESULTS

Description of studies
Results of the search

For this update, we identified 247 references, from which 15 new
trials (Bailey 2013; Colby 2012; Dalum 2012; Gungormus 2012;
Guo 2014; Haug 2013; Mason 2016; Pbert 2011; Pérez-Milena 2012;
Prochaska 2015; Project EX Spain 2015a; Project EX Spain 2015b;
Redding 2015; Scherphof 2014; Skov-Ettrup 2014) were added to
the list of included studies. A reassessment of previously excluded
studies based on the new inclusion criteria identified four further
studies (Abroms 2008; Harris 2010; O'Neill 2000; Project EX-4
2007) (see Differences between protocol and review). The previous
update of this review contained 28 studies. The new inclusion
criteria resulted in six of these studies (Chan 1988; Myers 2005;
NoT AL 2008; NoT FL 2001; NoT NC 2005; NoT WV 2004) being
excluded as they are not randomized trials. This update therefore
contains 41 studies (26 individually randomized and 15 cluster-
randomized), which included a total of 13,292 participants. Figure
1 displays the numbers of records screened and studies included
in previous versions of the review, as well as the study flow for this
update. Trials excluded at the full-text screening stage are listed
in the Characteristics of excluded studies table with reasons for
their exclusion, and the characteristics of six ongoing studies can be
found in the Characteristics of ongoing studies table.
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Included studies

We have given full details of the included studies in the
Characteristics of included studies table, where new trials are
identified in the notes as "New for 2017 update". Trials are
identified by the first author and the publication year of the
main report, except for a group of studies reporting the Not on
Tobacco (NoT) programme and the Project EX programme, which
are identified by programme type, trial location and publication
year of the main report.

Delivery method

We classified studies that used person-to-person counselling
interventions as those that used individual counselling (eight
studies: Bailey 2013; Colby 2005; Colby 2012; Harris 2010;
Pbert 2011; Pérez-Milena 2012; Robinson 2003; Sherbot 2005)
and those that used group counselling (10 studies: Greenberg
1978; Hoffman 2008; Joffe 2009; NoT MD 2009; NoT WV 2011;
Project EX-1 2001; Project EX-4 2007; Project EX Russia 2013;
Project EX Spain 2015a; Project EX Spain 2015b). The individual
counselling sessions were delivered by trained interventionists,
therapists, health educators, general practitioners, or nurses (see
Characteristics of included studies). Nine studies used computer-
based or messaging interventions, possibly also including a face-
to-face counselling component (Aveyard 2001; Haug 2013; Hollis
2005; Mason 2016; O'Neill 2000; Patten 2006; Redding 2015; Skov-
Ettrup 2014; Woodruff 2007). Eight studies, whose interventions
explicitly comprised multiple delivery methods, including the
provision of self-help materials, form a separate subcategory
(Abroms 2008; Dalum 2012; Gungormus 2012; Guo 2014; Horn
2007; Kelly 2006; Lipkus 2004; Peterson 2009). Of the remaining
six studies, four used a purely pharmacological intervention (Killen
2004; Moolchan 2005; Muramoto 2007; Scherphof 2014), described
separately below, and two used a combination of counselling and
a pharmacological intervention (Bailey 2013; Prochaska 2015).

Theoretical basis of intervention

It was difficult to stratify many of the studies into categories
corresponding to a single theoretical model that formed the
basis of the intervention, and for some studies no relevant
information was available. One intervention, conducted in 1978,
used the health promotion strategies of that period (Greenberg
1978). However, many interventions were complex and used
combinations of psycho-social theories (see Sheppard 2009 for
discussion of management of reviews of complex interventions).
Constructs relating to motivational enhancement and strategies
for resisting cultural and social pressures were the most common.
Studies of this type included those using motivational interviewing
(Brown 2003; Colby 2005; Colby 2012; Harris 2010; Horn 2007; Kelly
2006; Lipkus 2004; Mason 2016; Pérez-Milena 2012; Sherbot 2005)
sometimes combined with some form of relapse prevention advice
and ongoing support. Other studies tested interventions based on
the Transtheoretical Model of Stages of Change for adolescents
(Prochaska 2000; Redding 2015), either alone (Aveyard 2001; Dalum
2012; Gungormus 2012; Haug 2013; O'Neill 2000; Redding 2015) or
in combination with other modalities, including brief advice and
motivational enhancement (Guo 2014; Hoffman 2008; Hollis 2005;
Peterson 2009; Robinson 2003; Woodruff 2007) or, in the case of
the Project EX suite of studies, a more eclectic mix, including yoga
and meditation (Project EX-1 2001; Project EX-4 2007; Project EX
Russia 2013; Project EX Spain 2015a; Project EX Spain 2015b). Six
studies based their intervention design on social cognitive theory

(SCT) (Abroms 2008; NoT MD 2009; NoT WV 2011; Patten 2006; Pbert
2011; Skov-Ettrup 2014).

Pharmacological interventions

Of the four studies of pharmacological interventions, one
compared a nicotine patch with placebo after all participants
received a short behavioural intervention (Scherphof 2014). One
randomized participants to receive either a nicotine patch with
placebo gum, nicotine gum with a placebo patch, or a placebo
patch and placebo gum, with all participants receiving a short
group cognitive behavioural therapy (CBT) session and self-help
materials (Moolchan 2005). One used bupropion versus a placebo
tablet, with all participants receiving brief counselling (Muramoto
2007), and one compared a combination treatment of nicotine
patch plus bupropion to nicotine patch plus a placebo tablet, with
all participants receiving group skills training (Killen 2004).

Recruitment and settings

The majority of trials were based in North America - one in Canada
(Sherbot 2005) and 28 in the USA. Of the remainder, one took place
inthe UK (Aveyard 2001), two in Denmark (Dalum 2012; Skov-Ettrup
2014), one in Switzerland (Haug 2013), one in the Netherlands
(Scherphof 2014), three in Spain (Pérez-Milena 2012; Project EX
Spain 2015a; Project EX Spain 2015b), one in Russia (Project EX
Russia 2013), one in Turkey (Gungormus 2012), one in Australia
(Kelly 2006) and one in Taiwan (Guo 2014).

As can be expected from a cohort where most participants were
in formal education, recruitment for studies mainly occurred
within schools (Aveyard 2001; Bailey 2013; Colby 2012; Dalum
2012; Greenberg 1978; Gungormus 2012; Guo 2014; Haug 2013;
Hoffman 2008; Joffe 2009; Kelly 2006; Killen 2004; Mason 2016;
Moolchan 2005; NoT MD 2009; NoT WV 2011; Pbert 2011; Pérez-
Milena 2012; Peterson 2009; Project EX-1 2001; Project EX-4 2007;
Project EX Spain 2015a; Project EX Spain 2015b; Robinson 2003;
Scherphof 2014; Woodruff 2007), universities (Abroms 2008; Harris
2010; O'Neill 2000) or summer camps (Project EX Russia 2013).
Educational settings have the advantage of easier recruitment
and minimization of contamination. Nine studies recruited wholly
or partially from the healthcare environment (Brown 2003; Colby
2005; Colby 2012; Hollis 2005; Horn 2007; Mason 2016; Prochaska
2015; Redding 2015; Sherbot 2005) and one further study via a
website aimed at smoking cessation (Skov-Ettrup 2014). Three
studies (Lipkus 2004; Muramoto 2007; Patten 2006) recruited
directly from the community. Where a school or college was the
base, trials were often cluster-randomized, with the intervention
delivered to all students in one school, with matched schools
used for control (e.g. Aveyard 2001; Guo 2014; Woodruff 2007),
although there were also examples of individually randomized
trials in educational settings (e.g. Bailey 2013; Joffe 2009).

The rate of recruitment was commented on by several trialists.
Where schools were recruited and matched or randomized, and
attendance in the programme was not compulsory, typically fewer
than half of the students who smoked showed interest in enrolling
(Greenberg 1978; NoT studies; Project EX-1 2001; Project EX Russia
2013). Some trials that recruited from healthcare settings reported
recruitment rates higher than 50% of eligible participants (e.g.
Colby 2012; Horn 2007), substantially so in the case of one trial
based in a mental-health setting (Prochaska 2015). Recent trials
of text messaging interventions have achieved participation rates
of above 70% when recruitment took place in a school-based,
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cluster-randomized trial (Haug 2013) or when the intervention
was supplemented with peer support (Mason 2016), but lower
recruitment rates when participants were recruited online (Skov-
Ettrup 2014).

For many studies with lower recruitment rates, parental permission
was a requirement. Inducements to enrol or remain in the study
(money, gift cards or class credits) were also a feature of many
trials (Abroms 2008; Bailey 2013; Brown 2003; Colby 2005; Colby
2012; Greenberg 1978; Guo 2014; Haug 2013; Joffe 2009; Killen 2004;
Lipkus 2004; Mason 2016; Moolchan 2005; NoT MD 2009; Patten
2006; Peterson 2009; Prochaska 2015; Project EX-1 2001; Redding
2015; Robinson 2003; Scherphof 2014; Sherbot 2005; Woodruff
2007). In some trials an element of compulsion was present, either
with attendance as a consequence of a smoking policy violation
(Robinson 2003) or as a controlled regimen in a hospital setting
(Brown 2003). Intention to quit smoking was a pre-requisite of
many trials but was not required for inclusion in this review.

Definition of smoking

One of the crucial issues for smoking cessation research for young
people is how smoking is defined, and how cessation is defined
and verified. The cessation issues are described in the subsection
following, in the Risk of bias in included studies section and in the
Discussion.

There was variation among the included studies concerning the
definition of smoking status, with most relying on self-reported
smoking status at recruitment (see Characteristics of included
studies). In general, at least one cigarette per week (cpw) was used
as a definition of being a smoker. Studies used many different
definitions (e.g. one cigarette per day at recruitment, or ten
cigarettes in the previous 30 days) and it is likely that some studies
with less stringent inclusion criteria recruited some participants
who smoked less frequently than one cpw at the time of
recruitment. Where there was doubt, we assured compatibility with
our criteria through discussion with study authors, where possible.
Hollis 2005 differentiated between smokers and 'experimenters',
but no studies explicitly took account of the episodic nature of
adolescent smoking (Corby 2000; Grimshaw 2003). Many studies
estimated nicotine dependence using some form of scale, most
commonly the modified Fagerstrém Questionnaire (e.g. Killen
2004; Mason 2016), alongside self-reported measures. Other
studies used cotinine or exhaled carbon monoxide in the baseline
smoking status assessment or as part of the inclusion criteria (e.g.
Muramoto 2007; see Characteristics of included studies for details).

Measurement of outcomes

The primary outcome was individual-level smoking cessation. Just
as a wide variety of definitions of smoking was used, so there were
several definitions of cessation.

The gold standard outcome of continuous abstinence (West 2005)
was used by three studies (O'Neill 2000; Pérez-Milena 2012;
Peterson 2009). Other continuous measures included "prolonged
abstinence", defined as continuous abstinence following an initial
two-week grace period (Moolchan 2005), and "sustained cessation",
defined as two sequential reports of seven-day point prevalence
abstinence at four months and eight months from the start of the
intervention (Lipkus 2004). One study used a self-reported measure
based solely on the participant's categorization in the Stages of
Change model (Redding 2015).

Point prevalence measures were in the majority and these ranged
from cessation for one day (Hoffman 2008) to 30-day cessation
(Aveyard 2001; Dalum 2012; Guo 2014; Harris 2010; Haug 2013;
Hollis 2005; Joffe 2009; Kelly 2006; Mason 2016; NoT MD 2009;
Patten 2006; Pbert 2011; Project EX-1 2001; Project EX-4 2007;
Project EX Russia 2013; Project EX Spain 2015a; Project EX
Spain 2015b; Scherphof 2014; Skov-Ettrup 2014). Another common
outcome measure was seven-day point prevalence abstinence
(Abroms 2008; Aveyard 2001; Bailey 2013; Brown 2003; Colby 2005;
Colby 2012; Haug 2013; Killen 2004; Lipkus 2004; Moolchan 2005;
Muramoto 2007; NoT WV 2011; Prochaska 2015; Robinson 2003;
Woodruff 2007).

Verification of smoking status

Of the 41 studies that satisfied the inclusion criteria for this review,
23 used or attempted some form of biochemical verification of
self-reports of smoking status for the whole cohort or for the full
duration of follow-up. Seven trials used more than one method
of biochemical verification (Brown 2003; Colby 2005; Colby 2012;
Killen 2004; Moolchan 2005; Prochaska 2015; Robinson 2003).
Carbon monoxide levels were measured for verification in 1415
listed trials (Bailey 2013; Brown 2003; Colby 2005; Colby 2012; Killen
2004; Moolchan 2005; Muramoto 2007; NoT WV 2011; Patten 2006;
Pérez-Milena 2012; Prochaska 2015; Project EX-1 2001; Project EX-4
2007; Project EX Spain 2015b; Robinson 2003), salivary cotinine in
15 trials (Abroms 2008; Brown 2003; Colby 2005; Colby 2012; Harris
2010; Hoffman 2008; Joffe 2009; Killen 2004; Lipkus 2004; Moolchan
2005; NoT MD 2009; Pbert 2011; Prochaska 2015; Robinson 2003;
Scherphof 2014) and urinary cotinine in one trial (Guo 2014).
Peterson 2009 used internal verification within questionnaires.
Two studies reported using a form of "bogus pipeline" alongside
biochemical validation in an attempt to improve the assessment of
smoking status (Harris 2010; Robinson 2003).

Risk of bias in included studies

Figure 2 summarizes the review authors' judgements across each
risk of bias domain and Figure 3 shows a breakdown for each
domain by study. We judged the majority of studies to be at unclear
or high risk of bias in at least one domain.
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Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3. (Continued)
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Of the 41 included studies, 15 were cluster-randomized (Aveyard
2001; Dalum 2012; Guo 2014; Harris 2010; Haug 2013; Hoffman
2008; NoT WV 2011; Pbert 2011; Peterson 2009; Project EX-1
2001; Project EX-4 2007; Project EX Russia 2013; Project EX Spain
2015a; Project EX Spain 2015b; Woodruff 2007) and the remainder
allocated individuals. Of the cluster-randomized trials, we judged
three to be at high risk of selection bias because of the way in
which institutions or students within clusters were recruited (NoT
WV 2011; Project EX Spain 2015a; Woodruff 2007). Three of the
individually randomized studies were rated at high risk of selection
bias because of the method of allocation or concealment (Brown
2003; Greenberg 1978; Sherbot 2005). Twenty-five studies did not
provide sufficient detail on either randomization or allocation, and
hence we judged them to be at unclear risk of selection bias.

Blinding

We rated nine studies as having high risk of performance bias
(Abroms 2008; Bailey 2013; Gungormus 2012; Guo 2014; Haug 2013;
Pérez-Milena 2012; Prochaska 2015; Project EX Spain 2015a; Project
EX Spain 2015b). These were generally behavioural intervention
trials in which there was a considerable difference in the extent
of intervention given according to group allocation. We judged
19 studies to be at unclear risk of performance bias, as it
was not clear if blinding had taken place or, in the case of
behavioural interventions, was not clear whether participants in
control groups were aware of the programme the intervention arms
were receiving.

We judged 14 studies that involved face-to-face contact in the
intervention group to be at high risk of detection bias, as they
employed inadequate or no biochemical validation and were liable
to possible differential misreport (Dalum 2012; Greenberg 1978;
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Gungormus2012; Haug 2013; Hoffman 2008; Hollis 2005; Kelly 2006;
Lipkus 2004; Peterson 2009; Project EX Russia 2013; Project EX
Spain 2015a; Project EX Spain 2015b; Sherbot 2005; Woodruff 2007).

Incomplete outcome data

The percentage of participants lost to follow-up was less than 10%
in some studies, but was often high, and sometimes above 50%
(Dalum 2012; Horn 2007; Lipkus 2004; Moolchan 2005; Project EX
Spain 2015a; Skov-Ettrup 2014). We judged six studies to be at high
risk of attrition bias, as having particularly high or unexplained
dropout, especially if this occurred differentially between groups
(Dalum 2012; Gungormus 2012; Horn 2007; Project EX Spain 2015a;
Project EX Spain 2015b; Skov-Ettrup 2014). We judged two further
studies to be at unclear risk, as they did not report attrition rates in
sufficient detail to make a judgement (Robinson 2003; Project EX-4
2007). We judged all other studies to be at low risk of attrition bias.

Other potential sources of bias

We also evaluated studies for any other potential sources of bias.
We judged four studies to be at unclear or high risk of other bias
owing to possible or confirmed issues with treatment fidelity and
contamination (Aveyard 2001; Dalum 2012; Robinson 2003; Skov-
Ettrup 2014). We judged one study to be at high risk of other bias
due to significant between-group differences at baseline (Sherbot
2005), and three at high or unclear risk because of inadequate or
inconsistent reporting of data by group (Guo 2014; Prochaska 2015;
Project EX Spain 2015a). We classified one study as having high
risk of other bias because the definition of the cessation outcome
measure appeared not to be consistent with the maintenance stage
of the Stages of Change model used (Gungormus 2012), and one
because of doubts about the extent to which the smoking cessation
intervention was delivered (Redding 2015).

Effects of interventions

See: Summary of findings for the main comparison Behavioural
interventions compared to minimal control for smoking cessation
in young people; Summary of findings 2 Pharmacological
interventions compared to placebo for smoking cessation in young
people

Smoking cessation

Details of individual study outcomes are given in the Data and
analyses section, split by subgroup. Analysis 1 displays results
of studies comparing behavioural interventions with control,
grouped by type of behavioural intervention. Analysis 2 also
displays results of studies comparing behavioural interventions
with control, but interventions are grouped by the theoretical basis
of the intervention. Analysis 3 contains studies of pharmacological
interventions. Analysis 4 contains the results from the Project EX
trials. Four studies do not appear in these analyses. For one, we
were unable to establish the denominator and the study report was
published before follow-up was complete (Robinson 2003). One
study did not report sufficient data for numerical extraction (Project
EXRussia 2013). Two studies used a combination of counselling and
pharmacological interventions (Bailey 2013; Prochaska 2015) and
sodid not did not fit into the categorization adopted for this review;
one of these (Prochaska 2015) also did not provide sufficient data
with which a summary statistic could be calculated.

Behavioural interventions versus control, grouped by delivery
mode

Among studies that primarily offered individual counselling as the
intervention (Analysis 1.1), the pooled risk ratio (RR) for smoking
cessation was 1.07 (95% confidence interval (Cl) 0.83 to 1.39, 12 =
1%, seven studies, n = 2088). This estimate was heavily influenced
by the results of Harris 2010, which showed a small, negative (albeit
not statistically significant) effect of the intervention on 30-day
point prevalence abstinence at six months. This study however
claimed a beneficial effect of the intervention on quit attempts and
an increased rate of cessation among heavier baseline smokers.
Harris 2010 and Pérez-Milena 2012 also demonstrated notably
higher quit rates in both intervention and control groups than the
much larger study of Pbert 2011 (crude intervention group quit rate
20% for Harris 2010, 30% for Pérez-Milena 2012, 5% for Pbert 2011).

Studies that used group counselling (Analysis 1.2) demonstrated a
larger intervention effect (RR 1.35,95% CI 1.03 to 1.77, 12= 0%, nine
studies, n = 1910). None of the nine contributing studies showed
a statistically significant effect of the intervention individually,
although in eight of these studies the point estimate of the RR
was above one and many had small sample sizes (less than
100 participants per group). Two studies yielded very large point
estimates because of very low (Greenberg 1978) or zero (Project EX
Spain 2015a) quit rates in the control group.

Among interventions that used information or communication
technology (Analysis 1.3), there were no statistically significant
intervention effects for either purely computer-based interventions
(RR 0.79, 95% Cl 0.50 to 1.24, 12 = 0%, three studies, n = 340) or
messaging interventions (RR 1.18, 95% CI 0.90 to 1.56, 12 = 0%,
three studies, n = 2985). When we pooled results from the three
studies that used a combination of a computer-based intervention
and face-to-face counselling, statistical heterogeneity was high (12
=62%), with substantially different results between the two largest
trials, and hence we have not presented pooled results for this
comparison. Aveyard 2001 (based on the results after one year of
follow-up reported in Aveyard 1999) found no effect (RR 1.03,95% Cl
0.80 to 1.33, n = 1089), whereas Hollis 2005 found a strong, positive
intervention effect (RR 1.79, 1.19 to 2.71, n = 448). The latter's
authors attribute the difference to greater provision of adjunct
counselling alongside the computer-based materials, as in Aveyard
2001 the face-to-face component of the intervention was delivered
to participants in a group in a school classroom setting. The effect
sizes at one year and two years for Hollis 2005 were very similar,
even though the percentage of participants in the intervention
group achieving cessation dropped from 28% to 24% between
these two time points, while two-year follow-up results provided
by Aveyard 2001 continued to show a non-statistically significant
intervention effect. The third study in this subgroup found no
intervention effect, but this was based on a small subgroup of the
total sample who were smokers at baseline (Redding 2015).

The diverse category of trials whose interventions included
multiple delivery methods (all included self-help materials
alongside other more intensive delivery modes) (Analysis 1.4)
showed a pooled RR of 1.26 (95% CI 0.95 to 1.66, 12 = 0%, eight
studies, n = 2755). In this analysis there were also two small trials
with a very high RR estimate because of a low cessation rate in
the control group (Gungormus 2012; Guo 2014); these studies were
rated as having high risk of bias but because of their size were
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relatively uninfluential on the pooled estimate. The three largest
trials in this meta-analysis (Dalum 2012; Lipkus 2004; Peterson
2009) all showed positive, non-statistically significant findings, with
RR estimates ranging between 1.10 and 1.29. All three of these
trials used a multifactorial intervention that included elements
of counselling alongside self-help materials, with some level of
tailoring to individual requirements.

Behavioural interventions versus control, grouped by
theoretical basis

The theoretical basis of behavioural interventions was not always
easy to classify, as the studies did not always provide detailed
information and some studies used interventions that combined
multiple theoretical approaches.

In the three subgroups that could be defined by the theoretical
basis of the intervention, corresponding to Stage of Change models
(Analysis 2.1), motivational interviewing (Analysis 2.2) and social
cognitive theory (SCT) (Analysis 2.3) respectively, all showed small
effect sizes (stage of change versus control RR 1.06, 95% Cl 0.85 to
1.31,12=0%, six studies, n = 3282; motivational interviewing versus
control RR 1.11, 95% Cl 0.90 to 1.36, 12 = 0%, ten studies, n = 1752;
SCT versus control RR 1.16, 95% CI 0.88 to 1.51, 12 = 0%, six studies,
n=3667).

In the group of studies that were classified as using a complex
theoretical model (e.g. drawing on multiple theories) (Analysis
2.4), there was evidence of a positive intervention effect (RR
1.40, 95% CI 1.14 to 1.74, 12 = 14%, nine studies, n = 2827). One
study was quite influential on the pooled estimate, and was the
only one of the contributing trials that reported a statistically
significant intervention effect (Hollis 2005). Of the two studies that
could not be included in the meta-analysis but also fell into this
category, the study of Project EX Russia 2013 in summer recreation
camps claimed a higher smoking cessation rate for smoking in the
intervention group (in the context of a near-zero cessation rate
among participants in the control group) and Robinson 2003, using
a combination of CBT and motivational techniques delivered over
four sessions with telephone follow-up, did not detect any effect on
cessation.

Pharmacological interventions

This review contains four studies that used pharmacological
interventions. Effect sizes are displayed in Analysis 3.1, Analysis 3.2
and Analysis 3.3. All studies were relatively small and abstinence
rates were low, and so confidence intervals are wide. The only
studies that used directly comparable interventions were two trials
that used nicotine replacement therapy (NRT) (Moolchan 2005;
Scherphof 2014). These yielded a pooled RR of 1.11 (95% CI 0.48 to
2.58, 12 =20%, n = 385). Pooled results from nicotine patch yielded
an RRof 1.02 (95% C1 0.41 to0 2.56, 12=57%, n = 319). Moolchan 2005
also used a nicotine gum treatment arm: the RR of 1.74 (95% C1 0.21
to 14.60, n = 66) for gum versus placebo at six months had a very
wide confidence interval. Muramoto 2007 did not detect evidence
for a benefit of standard dose bupropion (RR 1.49, 95% Cl 0.55 to
4.02, n = 207), and Killen 2004 also failed to detect an effect for
bupropion used as an adjunct to NRT patches versus patches alone
(RR 1.05, 95% CI 0.41 to 2.69, n = 211). Given the small number of
individuals in both the intervention or control groups who achieved
smoking cessation at any point during follow-up, these studies
appear to be severely underpowered.

Two trials, not included in forest plots, used interventions that
combined a pharmacological and a behavioural component. Both
the intervention and the control group participants of Bailey 2013
received 10 weeks of group-based CBT and skills training, followed
by nine weeks of therapy using a nicotine patch; the intervention
group additionally received nine additional subsequent group
sessions ("extended treatment"). The trial resulted in a large
increase in smoking cessation in the intervention group compared
to control (seven-day point prevalence abstinence at 6 weeks:
15/72 versus 5/71, RR 2.96, 95% CI 1.14 to 7.71, n = 143 (analysis
not shown)). Prochaska 2015 used a complex intervention that
consisted of several components, including a Transtheoretical
Model (Stages of Change) (TTM)-based computer intervention, six
sessions of CBT and the option of 12 weeks using a nicotine patch
for heavier smokers. This study reported 15% seven-day point
prevalence abstinence after 12 months for all trial participants, but
no evidence of a difference between the study arms (full results data
were not available).

Project EX interventions

Five eligible trials used a version of Project EX, originally developed
as a clinic-based smoking cessation programme (Sussman 2004):
an initial evaluation in the USA (Project EX-1 2001), and four more
recent studies in the USA (Project EX-4 2007), Spain (Project EX
Spain 2015a; Project EX Spain 2015b) and Russia (Project EX Russia
2013). The first of these studies (Project EX-1 2001) contained
a third arm in which the Project EX intervention was enhanced
with a 'school-as-community' component. This was combined with
the standard Project EX arm for the purpose of data analysis
and the enhanced intervention has not been used in subsequent
trials. Among the four studies with data suitable for pooling, the
estimated effect RR was 1.48 (95% Cl| 1.05 to 2.10, 12 = 0%, four
studies, n = 1215, Analysis 4.1). Project EX Russia 2013 also stated
a beneficial effect on smoking cessation, but did not provide
sufficient data to be included in numerical analysis. This result
should be taken in the context that the two Spanish studies,
which were conducted in similar school settings, were judged
at particularly high risk of bias, with concerns relating to both
institutional and participant-level dropout. Additionally, there was
a marked variation in absolute quit rates between the Project
EX trials, with reported six-month quit rates in control group
participants ranging from zero (Project EX Spain 2015a) to 25% of
baseline smokers (Project EX-4 2007).

Sensitivity analysis

Varying the assumed ICC had relatively little effect on the
magnitude of pooled RRs as many studies were either individually
randomized or had already allowed for clustering in their published
analyses, and estimates from other studies already tended to
have wide confidence intervals. In the different sensitivity analysis
scenarios, point estimates for the pooled RR ranged from 1.34 to
1.38 for Analysis 1.2, from 1.25 to 1.27 for Analysis 1.4, from 1.15 to
1.16 for Analysis 2.3, from 1.39 to 1.43 in Analysis 2.4 and from 1.46
to 1.53in Analysis 4.1.

Adverse effects

None of the psychosocial trials reported whether any adverse
events had occurred. In the trial of nicotine patch or gum versus
placebo of Moolchan 2005, one or both of the active medications
were associated with an increase compared to placebo in five
symptom categories - sore throat, hiccups, erythema, pruritus and
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shoulder/arm pain. Bailey 2013 reported the occurrence of 73
unspecified adverse events during the open-label nicotine patch
treatment phase, but that none of these was "medically serious".
Scherphof 2014 stated that participants using the nicotine patch
reported more episodes of headache, cough, abnormal dreams,
muscle pain, and "patch-related adverse events" than those in
the control group, but that successful quitters in the nicotine
patch group reported a lower level of insomnia than those in the
control group, which the authors attribute to withdrawal effects.
The authors state these self-reported side effects to be generally
mild.

In the trial of bupropion as an adjunct to nicotine patch (Killen
2004), although young people reported a total of 47 self-rated
"severe" complaints, with nausea the most common, none of these
was judged to be severe by the lead study physician. In the trial of
bupropion alone (Muramoto 2007), a large number of participants
in all study groups, including the control group, reported adverse
effects (for example, around half of all participants reported
headache; cough, throat symptoms, sleep disturbance and nausea
were also each reported by more than 10% of participants). Eight
subjects discontinued bupropion treatment because of different
adverse events, and two further serious adverse events resulting
in hospitalization occurred among participants in the bupropion
group: one participant was admitted for anticholinergic crisis
after ingesting Datura innoxia and one participant intentionally
overdosed on study medication and other substances.

DISCUSSION

Summary of main results

This is an update of a review first published in 2006. The most
recent (2017) update includes 19 additional studies. However,
our certainty in the findings remains low or very low for all
comparisons. For behavioural therapies (Summary of findings
for the main comparison), when we grouped interventions by
delivery mode, no interventions showed effects apart from group
counselling, but certainty here is limited by inconsistency and
risk of bias, and imprecision is an additional issue for the other
interventions tested. When we grouped studies by theoretical basis,
studies employing complex theoretical models showed the most
promise, but again these studies were clinically heterogeneous.
There is very limited evidence on pharmacotherapies in this
population, with two small studies of nicotine replacement therapy
and two small studies of bupropion failing to demonstrate an
effect (Summary of findings 2). Evidence here is again limited by
issues with imprecision and risk of bias. Pooled results from the
four studies evaluating Project EX showed a pooled result whose
confidence intervals only narrowly exceeded 1. As with previous
versions of this review, this update demonstrates that more
research is still needed in this field. Our specific recommendations
for future research are detailed below (see Implications for
research).

Completeness, applicability and quality of the evidence

As detailed in Summary of findings for the main comparison and
Summary of findings 2 the quality of the evidence in this review
is limited by issues relating to individual study quality (risk of
bias), imprecision due to a small number of included studies and
some studies appearing underpowered, and inconsistency due to
clinical heterogeneity between studies. This hampers our ability to

draw any firm conclusions about the interventions evaluated in this
review. Some further issues with the data are discussed in more
detail below.

The first of these is that most of the included studies were
conducted in high-income countries. As previously explained
(see Background), adolescent smoking rates are, for the most
part, declining in high-income countries. However, they remain
high, and in some cases continue to rise, in lower- and middle-
income countries (LMICs). Therefore, the majority of the evidence
from this review has not been generated in the setting where
the interventions are most needed. This is not to say that the
interventions tested in high-income countries are not relevant to
LMICs, nor that high income-countries are not also in need of
effective stop-smoking programmes for adolescents, but LMICs
may face particular challenges with implementation that have yet
to be adequately explored by the research in this field.

With regards to applicability, it should be noted that where
recruitment was by inclusion from self-reports it is likely that
those volunteering, and in some trials obtaining parental consent,
could be perceived as a subset of all smokers - those who were
both willing to quit and willing to participate in a research study.
Some study authors comment on this aspect of recruitment (Kealey
2009b).

A further weakness in the evidence base springs from the
definitions of quitting used in different studies. These vary from
self-reported quitting for longer than one day through to seven-
day or 30-day point prevalence abstinence at the point of
ascertainment, to longer or continuous periods (see Characteristics
of included studies). With respect to the shorter point prevalence
abstinences, a negative result is useful in demonstrating evidence
of a lack of effect where the study size is adequate but care should
be taken with the shorter quit lengths such as 24 hours. The
irregularity and instability of the smoking habit in its early stages
(forexample, weekend smokingis commonly reported) and the low
number of cigarettes smoked at baseline by some participants, calls
into question the prognostic value of short-term point prevalence
abstinence measurements of less than 30 days. Several trials
recognize this pattern of smoking and use a 30-day measure of
abstinence but continuous abstinence remains the recommended
outcome (West 2005). It is tempting to conclude that encouraging
an increased number of what are effectively short-lived (e.g. seven-
day) quit attempts allows young people to 'practice' quitting, and
therefore may help to achieve prolonged cessation in the long run.
Prolonged quit attempts might also have a health benefit on their
own, orinterrupt the progression to more regular or heavy smoking.
However, we have no data for young people against which we can
test these assumptions.

In addition, several studies clearly demonstrate the importance of
biochemical verification (Robinson 2003; Killen 2004; Colby 2005)
as substantial numbers of participants have given false information
regarding quit attempts. This raises possible doubts about the
validity of those studies that showed positive results but did not
use verification, for example, Hollis 2005. In Project EX-1 2001,
verification was incomplete and a weighting factor was added to
results. For NoT WV 2011, verification was added to the intervention
but only done atthree months. Thereis a continued need for further
studies where smoking status has been verified, but the experience
of some studies (e.g. Hoffman 2008) underlines the challenges that
face researchersin this area. Muramoto warns that exhaled CO has a
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short half-life and may be an insensitive measure given the episodic
nature of teen smoking. She reports cotinine confirmed rates 50%
to 65% lower than CO rates (Muramoto 2007).

Potential biases in the review process

For the purpose of this review, we have taken a clinical focus
on young smokers. In public health terms, the line between
young smokers, experimenters and 'potential’ smokers is blurred.
Some interventions are therefore aimed at the population level,
attempting to combine prevention and cessation. Individual
clinicians, however, face a different problem: what advice should
they give and what works for the young person who has started
smoking and expresses a wish to stop? For this review, therefore,
we drew what might otherwise be seen as an arbitrary line and
developed a protocol that would include those prevention studies
that had a cessation intervention component and discrete results
for smokers.

Ideally, we would wish to know outcomes in terms of true smoking
cessation, that is, quitting smoking and never smoking again,
although an absolute measure of cessation in these terms is in
practice impossible, as it would require life-long follow-up of
participants. It is necessary therefore to consider just how well
what are effectively proxy measures correspond to the desired
outcome. Clearly, longer periods of follow-up would be of greater
value. We therefore limited our review to studies with six months'
follow-up, as recommended elsewhere (Mermelstein 2002; West
2005). There is clear evidence in some of the included studies that
performed repeated measures, of a waning effect over this period
(e.g. Brown 2003). Early relapse is an obvious danger, especially for
young people who have been shown to make many quit attempts
(MMWR 2009). In order to standardize comparisons, we took the six-
month period as beginning from baseline measurement. It should
be noted however, that studies may not set a quit date until some
weeks into the programme (e.g. Project EX) and this may be a
source of bias when comparing outcomes.

For our results, we used an intention-to-treat analysis, that is, all
those randomized were included in their original groups, whether
or not they received the full intervention. We counted all those with
missing data as continuing smokers. We requested information
from authors where necessary to facilitate these calculations.
Although this is standard practice in adult cessation studies, the
reasons for young people dropping out from follow-up are diverse,
and by no means always related to risk of continued smoking.
We accept, therefore, that this assumption leads to a conservative
analysis, and that it may bias our results towards the null.

Many studies in this area are cluster-randomized. Where authors
had not allowed for clustering effects in their statistical analysis,
we imputed a plausible value of the ICC, and varied this value in a
sensitivity analysis. This did not have large influence on estimates
of the pooled effect sizes, and the uncertainty due to this analysis
appears small compared to the uncertainty in the effect estimate
itself, as reflected in generally wide confidence intervals that do not
rule out the possibility of clinically important effects.

Agreements and disagreements with other studies or
reviews

The results of this review are for the most part consistent with
other reviews of smoking cessation interventions in young people,

though other reviews are very different from ours (Sussman 1998;
Sussman 2002; McDonald 2003; Sussman 2006; Gervais 2007).
Some of these reviews had a much wider focus and included non-
experimental studies. For example, Sussman 2006 (also discussed
by USDHHS 2012) found some evidence of a modest improvement
in quit rate both overall and stratified by the theoretical basis of
the intervention but included many non-randomized studies and
did not restrict by the length of follow-up. Our review update
has aimed instead to evaluate the experimental evidence for
effectiveness. Our results are also consistent with Riemsma 2003,
whose review found results similar to Aveyard 2001. A recent
review of nicotine replacement therapy (NRT) in adolescents, which
included a broader range of study types than our review, also did
not detect evidence of an effect (King 2016).

There is, however, one review of randomized controlled trials of
which we are aware that concluded that behavioural interventions
for smoking cessation in adolescents were effective (Peirson 2016).
This was an update of a 2013 review (Patnode 2013) focusing
on primary-care relevant interventions. Though the 2013 review
did not find any evidence of effectiveness, in the 2016 review,
inclusion criteria were amended to include only studies with
control groups that received no content specifically designed or
intended to prevent or treat tobacco smoking. Three studies are
therefore included in Peirson 2016's meta-analysis of behavioural
interventions for smoking cessation; of these, one was excluded
from our review as it did not meet our inclusion criteria (Pbert
2008). The study driving the observed effectin Peirson 2016 is Hollis
2005. In our review, Hollis 2005 is classed as an intervention using
both computer-based and face-to-face counselling interventions;
when pooled, the result for this comparison was not statistically
significant but we did not present pooled results due to substantial
statistical heterogeneity (see Analysis 1.3). In our analysis by
theoretical basis, Hollis 2005 is pooled with other interventions
using a complex theoretical model (Analysis 2.4); here an effect
was detected. However, this group of interventions was clinically
heterogeneous and we judged Hollis 2005 to be at high risk of bias
as it did not use biochemical verification of smoking status. As
this study was the most influential on the effect estimate in this
subgroup, having a large sample size, we believe these concerns
warrant caution when interpreting results.

Our results contrast with those of systematic reviews that have
investigated the effectiveness of similar interventions in adult
populations. For some of the intervention methods considered
there is not enough evidence from trials of young people to
make a definitive comparison with results from trials in adults.
However, the pooled effect size estimates for individual and group
therapies are lower than those in previous Cochrane Reviews
for adults. For individual counselling in young people, the RR
estimate of 1.07, with an upper 95% ClI limit of 1.39, compares
to an estimate of 1.57, with lower 95% CI limit of 1.40 in adults
(Lancaster 2017). For group counselling versus control, the effect
size estimate for young people (1.35) is also lower than the
effect sizes seen for some group-based interventions in adults (RR
1.88 when compared to self-help interventions, Stead 2017). The
estimated RR for mobile phone-based interventions is much lower
in our review than in the corresponding review in adults (1.67,
Whittaker 2016). The lack of evidence regarding the effectiveness
of pharmacological interventions in young people is particularly
striking. The existing evidence base gives us no reason to believe
that the neuropharmacological efficacy, effectiveness and safety of
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pharmacotherapies for smoking cessation should be different for
adolescents than for any other group of smokers, but the context
and meaning of smoking in adolescence is very different from
that for adult smokers (Amos 2006). While there is strong evidence
of the effectiveness of NRT (from 150 trials, Stead 2012) and
bupropion (from 65 trials, Hughes 2014) for cessation, our review
contains just four relatively small studies that used either of these
treatments, and hence their effectiveness in young people remains
uncertain. Taken together, these comparisons demonstrate that
adult interventions whose effectiveness is well established cannot
be assumed to be equally successful in younger age groups.

Future directions

Twenty-seven of the 41 included studies have been published
within the last ten years, with 19 new studies contributing to
this update, suggesting an increase in both activity and in some
instances in quality. However, this update has not resulted in
stronger conclusions regarding the effectiveness of interventions
in this area. Due to continuing limitations in the evidence base,
we are unable to recommend widespread implementation of any
one model. We are aware that there is a growing interest in this
topicand we intend to continue regular updates of this review. Over
the period that we have been extracting data, teenage prevalence
figures have shown some improvement in those countries using
global public health campaigns (USDHHS 2012), such as bans on
smoking in public places (Frazer 2016), suggesting global measures
may have had an impact on smoking initiation. However, we must
not lose sight of the fact that a substantial segment of young
people still smoke and a high proportion of quit attempts fail
(Bancej 2007). In some lower and middle income countries, the
prevalence of smoking in young people is rising (Eriksen 2015),
and in high income countries, the burden disproportionately falls
on people with mental health conditions and on those of lower
socioeconomic status. Further research into effective ways to help
young people stop smoking continues to be needed.

AUTHORS' CONCLUSIONS

Implications for practice

Evidence on the effectiveness of behavioural interventions in this
age group is limited by issues with imprecision, heterogeneity,
and risk of bias. Group counselling interventions and behavioural
interventions designed using complex theoretical models appear
to show the most promise.

There remains little evidence on  effectiveness  of
pharmacotherapies in this age group and we judge effect estimates
very likely to change should further research become available.

Consequently, there is not sufficient evidence to recommend
widespread implementation of any one model or to recommend
provision of a particular service to support young people to stop
smoking.

Implications for research

Research is developing and increasingly studies are measuring
verified, sustained quitting. This trend is to be encouraged for all
new trials for teen smoking. However, our confidence for all findings
in this review is limited by issues with imprecision, risk of bias,
and inconsistency. More studies are urgently needed evaluating
both pharmacological and behavioural interventions for smoking

cessation in young people. Studies should minimize risk of bias
as much as possible and be adequately powered for cessation.
The evidence is developing for complex psychosocial interventions
but needs to be replicated and tested in different settings. The
theoretical basis of all interventions should be explicit, and
reporting using CONSORT standards (Schulz 2010) should be the
norm (e.g. Hollis 2005). Trials of brief interventions or self-help
materials would be useful, particularly as these are often used as
control conditions for more complex interventions. In addition, the
majority of studies in this review were conducted in high-income
countries, despite adolescent smoking rates being substantially
higher in lower- and middle-income countries (LMICs). Therefore,
further studies conducted in LMICs would be particularly useful.

Likely losses to follow-up for this age group must also be considered
in the research design and the assumption that losses to follow-up
are non-quitters (whilst representing the current 'gold standard’)
needs testing. Every effort should be made to keep the latter as
small as possible, so that intention-to-treat analysis with missing
participants treated as continuing smokers can be carried out
without excessive bias towards the null. Brown 2003 and Peterson
2009 demonstrate good practice in this respect. Subsidiary analysis
of data with other imputed data is acceptable but should not
represent the main result.

Biochemical verification remains the gold standard (West 2005) and
there is the potential for substantial misclassification of smoking
status in adolescents if relying on self-report alone (Jarvis 2008).
If it is used, note should be made on the limitations of exhaled
CO, given the episodic nature of smoking in this population.
However, although it is recognized that self-reports in this cohort
are not necessarily reliable, voluntary use of verification can affect
recruitment and retention, especially if parental consentis required
before it is used in adolescents, and a pragmatic decision needs to
be taken in study design that balances these factors (SRNT 2002).

Our review did not find any eligible studies that used electronic
cigarettes as an intervention for tobacco smoking cessation in
adolescents. A recent systematic review of electronic cessation
interventions (Hartmann-Boyce 2016) also found no randomized
trials in this age group, and only a single, non-randomized, study
that investigated their use in a young adult population, aged 18
to 24 years (Choi 2014). Given the sharply increasing popularity
of electronic cigarettes (Farsalinos 2016), it appears reasonable to
expect future evaluations in relation to tobacco smoking cessation
in young people as the scope of the research literature in this area
continues to grow.

Few of our studies complied with the Russell Standard (West 2005).
Six months' follow-up should be a minimum requirement, and
research should use outcomes based on sustained, continuous
quitting in line with the Russell Standard. As a complementary
measure, long-term prospective studies of the natural smoking
history of those making quit attempts in adolescence are needed.
Finally, as the field matures, direct comparisons of effective
treatments should become possible and should support full
economic analyses.
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* Indicates the major publication for the study
CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Abroms 2008

Methods Country: USA
Setting: University in Washington DC
Study design: RCT

Participants Participants: 83 (1 =48, C = 35), 45.8% female, ethnicity: white = 77.1%, Asian = 3.6%, black = 2.4%, His-
panic = 1.2%, other = 15.7%
Age range: 18-23 years, mean (SD) =19.8 (1.3)
Criteria for inclusion: full-time or part-time student, = 1 cpd for last 7 d, aged 18-24 years, interest in
quitting smoking in next 6 months
Follow-up method: over telephone
Inducements to enter study: USD 25 for completing follow-up assessments, additional USD 10 for sub-
mitting saliva sample for cotinine analysis if reported abstinence
Baseline characteristic equivalence: no significant differences
Pre-test smoking status assessment: self-report
Post-test smoking status assessment: biochemically validated self-report

Interventions Intervention: X-Pack programme, tailored to young adults. 15-min in-person counselling session dur-
ing which the participant was encouraged to set a quit date in the following month and key information
was reviewed; self-help kit (The X-Pack) containing a guidebook, motivational materials and cigarette
alternatives (gum, toothpicks, putty); and 10-12 individually tailored emails from counsellors over the 6
months following the quit date, to which participants were encouraged to respond. Emails were weekly
in first month post quit date, and monthly for following 5 months
Theoretical basis for intervention: SCT
Control: Clear The Air programme, a counselling and self-help intervention aimed at general adult audi-
ence

Outcomes Measurement: 7-day PPA
Relevant follow-up periods: 6 months
Verification: salivary cotinine < 10 ng/mL
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Loss to follow-up: 31.3% were lost to follow-up

WS

Notes Previously excluded, now included in 2017 update. This is on account of the redefinition of our inclu-
sion criteria for age of participants.
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk “Counselors were assigned a list of identification numbers for enrolled partici-
tion (selection bias) pants, each of which was randomly assigned to a participant’s condition”. No
details on generation of randomization sequence itself
Allocation concealment Unclear risk Information not sufficient to make judgement
(selection bias)
Blinding of participants High risk Behavioural intervention so blinding is impossible, and different amounts of
and personnel (perfor- contact time with counsellors between groups causes a high risk of differen-
mance bias) tial misreport. “After the in-person counselling session, the participant [CTA
All outcomes group] was not provided with additional assistance in quitting.”
Blinding of outcome as- Low risk Biochemically validated
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk "We found no significant differences in follow-up rates between groups at ei-
(attrition bias) ther time point or for the cotinine sample."
All outcomes
Aveyard 2001
Methods Country: UK

Setting: schools in West Midlands
Study design: cluster-RCT. Schools sampled with probability in proportion of size of year group. Com-
bined prevention/cessation trial

Participants

Participants: 1089 adolescent smokers (defined as = 1 cpw) (I = 547; C = 542)

Age range: 13-14 years

Criteria for inclusion: inclusion was at level of school; 89 schools approached, 53 agreed to participate.
Data extracted for this cessation review based on all pupils in year 9 who smoked = 1 cpw

Follow-up method: questionnaire to all students

Inducements to enter study: none

Pre-study smoking status assessment: self-reported

Post-study smoking status assessment: self-reported

Significant demographic differences between arms of trial: none apparent in published data

Interventions

Intervention: computer 'expert system' designed to diagnose stage of change and deliver material
tailored to individual. 6 sessions, 2 per term, 1 class-based (tutor training mandatory) and 1 comput-
er-based delivered over period of school year (3 school terms per year in UK)

Theoretical basis of intervention: psycho-social intervention based on Transtheoretical Model of
Stages of Change

Control: control schools received health education as delivered locally at that time; in addition teach-
ers received 3 lesson plans plus handouts but no specialist training or record of what was delivered.
Theoretical basis of control: normal local practice

Tobacco cessation interventions for young people (Review)
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Aveyard 2001 (Continued)

Outcomes Measurement: 7-day and 30-day PPA (supplied by study author); follow-up periods > 3 months, 12
months (mean length of follow-up 359 (1) to 347 (C) days) and 24 months from start of study, equivalent
to 4 months and 16 months after end of intervention
Verification: none
Losses to follow-up: 11% (1) and 10.7% (C) at 12 months; 14% (1) and 16.9% (C) at 24 months (additional
data from study authors)

Notes This review uses 12-month follow-up for the group of baseline regular smokers, treating those lost to
follow-up as continuing smokers, as reported in Aveyard 1999.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated block randomization, balanced by class size

tion (selection bias)

Allocation concealment Low risk Computerized and anonymous
(selection bias)

Blinding of participants Unclear risk Not specified
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk No biochemical validation, but follow-up surveys anonymized (identified only
sessment (detection bias) by ID number) and delivered by trained personnel in 'examination' setting, dif-
All outcomes ferential misreport judged to be unlikely

Incomplete outcome data  Low risk Analyses tested all models of losses to follow-up

(attrition bias)
All outcomes

Other bias Unclear risk Fidelity of implementation for controls unclear
Bailey 2013
Methods Country: USA

Setting: 10 continuation high schools, San Francisco Bay Area

Study design: RCT

Participants Participants: 143 smokers (I =72, C=71). 38% female
Age: mean = 16.9 years, SD =0.80

Criteria for inclusion: 14-18 years old, attended a participating school, smoked = 10 cpd, expressed in-
terest in quitting smoking. Excluded if currently receiving treatment for major depression, panic disor-
der, social anxiety or agoraphobia; taking antidepressants, antipsychotics, benzodiazepines or theo-
phylline; current heavy alcohol or substance abuse; diagnosed heart problems or high blood pressure;
current use of nicotine replacement therapy; allergy to adhesive tape; currently pregnant or planning
on becoming pregnant.

Follow-up method: self-report through questionnaire

Inducements to enter study: gift cards, values not reported
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Bailey 2013 (continued)

No differences in baseline participant characteristics between trial arms

Pre-test smoking status assessment: cpd mean =13.9, SD = 5.53, dependence measured with mFTQ
mean =17.5,SD=4.5

Post-test smoking status assessment: self-reported biochemically validated abstinence

Interventions

Intervention: extended treatment of 24 weeks of group-based CBT and skills training, concurrent with 9
weeks of nicotine patch therapy. Extended treatment focuses on relapse prevention skills and effective
coping plans.

Theoretical basis for intervention: CBT (for the non-pharmacological component of the intervention)

Control: 10 weeks of group-based CBT and skills training, concurrent with 9 weeks of nicotine patch
therapy

Outcomes Measurement: 7-day PPA
Relevant follow-up periods: 10 weeks and 26 weeks
Verification: expired-air CO < 10 ppm, using a Bedfont Smokerlyzer
Loss to follow-up: at 26 weeks both intervention and control groups lost 18% of participants
Adverse events: specific details not given
Notes New for 2017 update
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk "Computer generated randomisation to extended treatment was conducted
tion (selection bias) by the study statistician"
Allocation concealment Low risk "Intervention staff and participants remained blind to treatment group assign-
(selection bias) ments until the end of open label treatment"
Blinding of participants High risk Behavioural intervention makes blinding difficult, and intervention group re-
and personnel (perfor- ceived extended treatment in comparison to the control
mance bias)
All outcomes
Blinding of outcome as- Low risk Biochemically validated outcome
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Loss to follow-up was 18% in both intervention and control groups, sufficiently
(attrition bias) low and similar to be judged low risk of attrition bias.
All outcomes
Brown 2003
Methods Country: USA

Setting: psychiatric hospital, Providence RI
Study design: RCT

Participants

Participants: 191 patients (I =116 ; C=75), 62.3% female, ethnicity 94.8% white
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Brown 2003 (Continued)

Age range: 13-17 year olds, mean 15.4 years

Criteria for inclusion: = 1 cpw for previous 4 weeks, 64% daily smokers, on average smoking for 3.6
years (additional data from study authors)

Follow-up method: telephone questionnaire

Inducements to enter study: gift certificates to local mall, escalating in value, on completion of each
phase

No significant demographic differences between arms of trial

Other: participants were prohibited from smoking during hospital stay (mean length 9 days)

Interventions

Intervention: Ml given in 2 sessions of 45 min, delivered by a study therapist, plus relapse prevention
manual and self-help pamphlet
Control: brief advice session plus self-help pamphlet

Outcomes Measurement: 7-day PPA,; follow-up period/s > 3 months, 6 months, 12 months
Pre-study smoking status assessment: Modified Fagerstrom, mean 4.9 (+ 1.82)
Post-study smoking status assessment
Verification: salivary cotinine and CO
Losses to follow-up: at 6 months 8%; at 12 months 9%
Notes
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "The assignment of cohorts to treatment condition was determined random-
tion (selection bias) ly before the initiation of the study," method of sequence generation not spec-
ified
Allocation concealment High risk Allocation based on time of admission. "Between cohorts, no recruitment oc-
(selection bias) curred until study participants from the previous cohort had been discharged
from the hospital."
Blinding of participants Unclear risk Not specified, not clear if other hospital personnel blind to treatment assign-
and personnel (perfor- ment
mance bias)
All outcomes
Blinding of outcome as- Low risk Biochemical validation used at 1-month, 6-month and 12-month follow-up vis-
sessment (detection bias) its
All outcomes
Incomplete outcome data  Low risk 91% followed up at 12 months, "rates of missing data were not significantly

(attrition bias)
All outcomes

different across motivational intervention and brief advice conditions."

Colby 2005

Methods

Country: USA
Setting: hospital outpatient or emergency departments in Rhode Island
Study design: RCT

Participants

Participants: 85 adolescents (43 =1;42 =C)

Age range: 14-9 years

Criteria for inclusion: reported daily smoking for previous 30 d
Follow-up method: Timeline Follow Back to inform structured interview
Inducements to enter study: USD 10 gift voucher for completion
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Colby 2005 (Continued)

Pre-study smoking status assessment: self-reported cpd in last 30 days
Post -tudy smoking status assessment: verified self-reported smoking pattern in last 90 days
Significant demographic differences between arms of trial: not reported

Interventions

Intervention: 35-min personal Ml with a trained interventionist, with 1 week follow-up phone call of
15-20 min

Theoretical basis of intervention: motivational enhancement

Control: 5-min advice interview plus pamphlet and brief phone call 1 week after visit

Theoretical basis of control: brief Intervention

Outcomes Measurement: 7-day PPA; follow-up periods: > 3 months, 6 months
Verification: CO and cotinine
Losses to follow-up: 20% at 6 months
Notes Author of study considers little confounding amongst extensive array of variables
High withdrawal and non-recruitment rate
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomly assigned," method of sequence generation not specified
tion (selection bias)
Allocation concealment Unclear risk Not specified
(selection bias)
Blinding of participants Unclear risk "The research assistants in this study were blind to treatment condition," un-
and personnel (perfor- clear if participants in control group knew of intervention being provided
mance bias)
All outcomes
Blinding of outcome as- Low risk Biochemical validation used
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Participants lost to follow-up counted as smokers, 80% of participants fol-

(attrition bias)
All outcomes

lowed up at 6 months, no significant difference in loss to follow-up between
treatment groups

Colby 2012

Methods

Country: USA

Setting: 5 high schools, an emergency department, a hospital-based adolescent outpatient clinic, and a
paediatrician's office.

Study design: RCT

Participants

Participants: 162 (I =79, C = 83), 48% female, ethnicity: 72% non-Hispanic white, 7% black/African
American, 6% Hispanic/Latino, 15% other race/ more than one race

Mean age (SD): 1=16.2 (1.3),C=16.2 (1.2)

Criteria for inclusion: aged 14-18 years, spoke English, smoked = 1 cpw for the past month. Excluded for
suicidal ideation or, in medical settings, recent traumatic injury

Follow-up method: self-report in person or over telephone
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Colby 2012 (continued)

Inducements to enter study: USD 30 in gift certificates and the opportunity to earn up to an additional
USD 80 cash for completion of follow-up assessments

Baseline characteristic equivalence: groups broadly similar save for baseline expired CO measurement,
which was significantly higher in the intervention group (mean 11.1 ppm) than control (mean 7.8 ppm)

Pre-test smoking status assessment: mean (SD) cpd in last 30 days: 1=11.3 (8.5), C=9.2 (7.0). Stanford
Dependence Index, mean (SD): | = 14.1 (4.0), C = 13.5 (4.0). Expired CO given above

Post-test smoking status assessment: self-report

Interventions

Intervention: 45-min personal interview with a trained interventionist, 1 week follow-up 15-20-min tele-
phone call. 15-20-min discussion with parents to help them support participants' quit attempt

Theoretical basis for intervention: Ml

Control: Brief advice consisting of a 5-min meeting where a pamphlet was provided, a telephone boost-
er 1 week after, and a pamphlet delivered to the parents by post

Outcomes Measurement: 7-day PPA
Relevant follow-up periods: 6 months
Verification: expired CO <9 ppm measured with Bedfont Smokerlyzer, salivary cotinine < 14 ng/mL
analysed with gas chromatography
Loss to follow-up: 1=23%, C = 14%
Notes New for 2017 update
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk “A computer-generated random number sequence allocated participants to
tion (selection bias) treatment groups prior to enrolment”

Allocation concealment Low risk “Assignments were sealed in envelopes which were filed in a series of sequen-
(selection bias) tially numbered folders”

Blinding of participants Low risk Behavioural intervention so not possible to blind, but intervention and control
and personnel (perfor- groups both received a similar number of contacts during the study

mance bias)

All outcomes

Blinding of outcome as- Low risk “All interviewers were blind to condition assignment during assessments”; pri-
sessment (detection bias) mary outcome was biochemically verified

All outcomes

Incomplete outcome data  Low risk Loss to follow-up was 23% in intervention and 14% in control group; study au-

(attrition bias)
All outcomes

thors performed sensitivity analysis treating participants who dropped out as
continued smokers, which “yielded lower abstinence rates and were also not
significant”

Dalum 2012
Methods Country: Denmark
Setting: 22 continuation high schools
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Dalum 2012 (continued)

Study design: 2-arm cluster-RCT

Participants

Participants: 1147 daily smokers (I =505, C = 642), 70% female, 86% Danish

Age: mean=17.7,SD=1.2

Criteria for inclusion: aged 15-21 years, daily smokers attending participating schools
Follow-up method: written questionnaire completed during school

Inducements to enter study: none mentioned

Baseline characteristic equivalence: baseline data not presented

Pre-test smoking status assessment: self-report questionnaire, cpd mean =11.9,SD =5.6

Post-test smoking status assessment: self-report questionnaire

Interventions

Intervention: school-wide interactive sessions weekly for 4 weeks. These included an expired CO mea-
surement, personal short counselling based on TTM, paper self-help materials, referrals to cessation
programmes through text, the internet, or over telephone

Theoretical basis for intervention: TTM, self-regulation theory

Control: waiting list control

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 14 months
Verification: none
Loss to follow-up: 68.8%

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk The study authors state that “randomisation was done by flipping a coin”

tion (selection bias) but then discuss blocked randomization by both county and school type that
could not be done simply a flipping a coin. The exact method of randomization
is not adequately explained

Allocation concealment Unclear risk Itis not clear at what point the study investigators, the participating school co-

(selection bias) ordinators or the participating individuals became aware of group allocation

Blinding of participants Unclear risk Blinding to the intervention is not possible. It is not stated whether partic-

and personnel (perfor- ipants were aware of the allocation given to the other group (although the

mance bias) schools were told this in advance)

All outcomes

Blinding of outcome as- High risk Self-report only, and although the control group was ‘waiting list controls’ and

sessment (detection bias) received the intervention in the second year, at the time the primary outcome

All outcomes was obtained the control group had received no intervention beyond simple
measurement of outcomes.

Incomplete outcome data  High risk For the follow-up relevant to this review, three schools were missing some or

(attrition bias) all of their data. 1147 individuals were identified as current smokers at base-

All outcomes line. Only 369 could be analysed at the longest follow-up (32.2%). There was a
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Dalum 2012 (continued)

differential in some group characteristics (such as educational level) between
those who were successfully followed up and those who were not.

Other bias High risk Baseline characteristics were not reported and so there may have been imbal-
ance of groups at baseline. Even though the study was cluster-randomized,
school-level information was not reported and school could not be allowed
forin the analysis. There is evidence for very inconsistent delivery of the inter-
vention between schools. The nature of loss of some data via recording errors
makes bias likely.

Greenberg 1978
Methods Country: USA

Setting: high schools
Study design: RCT

Participants

Participants: open recruitment, first 100 recruited

Age range: 14-16 years (grades 9-11)

Criteria for inclusion: all participants smoked =5 cpd

Inducements to enter study: half a unit credit for experimental groups
Pre-study smoking status assessment: self-report

Post-study smoking status assessment: self-report

Interventions

Intervention: Group A (n = 25) received 'scare' education; Group B (n = 25) 'fact'-based education, Group
C (n=25) 'attitude' approach using affective strategies. All classes took place in weekly sessions over 7
weeks

Theoretical basis of intervention: affective teaching strategies consistent with theoretical develop-
ment at time of trial

Control: control group (n = 25) spent time in study hall without any active intervention

Outcomes Measurement: PPA ("no longer smoked"); follow-up period/s > 3 months, 5 months after end of inter-
vention. Intervention lasted 7 weeks, so endpoint 6-7 months post-baseline
No biochemical verification
Losses to follow-up: 22% at final follow-up
Results:
All ORs calculated. Quitters: Group A, 3 students; Group B, 0 students; Group C, 6 students and control,
1 student
Overall OR for aggregated quitting = 3.27 (0.39 - 27.21)
Group A vs control OR = 3.27 (0.32-33.84)
Group B vs control OR=1(0)
Group C vs control OR=7.58 (0.84 - 68.46) (displayed in analyses
Notes No power calculations evident from paper
Lack of information regarding allocation and potential confounding in this study
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not specified, not clear if randomization used
tion (selection bias)
Allocation concealment High risk "The subjects were divided into four equal groups... designated to meet during

(selection bias)

four different daily class periods," suggests allocation was not concealed
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Greenberg 1978 (Continued)

Blinding of participants Unclear risk Not specified
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk "An attempt was made to validate the self-report data by asking about smok-
sessment (detection bias) ing behaviour in two different parts of the questionnaire by two different-
All outcomes ly-worded questions." Self-reported smoking status used, differential misre-

port possible

Incomplete outcome data  Low risk 78% followed up at 5 months, rates similar in each group
(attrition bias)
All outcomes

Gungormus 2012

Methods Country: Turkey
Setting: 1st and 2nd years of a single high school in Erzurum, Turkey

Study design: 2-arm RCT

Participants Participants: 60 male smokers (I =30, C = 30)
Mean age (SD): 1=17.1(1.5),C=17.9 (1.1)
Criteria for inclusion: current smoker in 1st or 2nd year of a high school in Erzurum, Turkey
Follow-up method: written questionnaire
Inducements to enter study: none reported
Baseline characteristic equivalence: groups were equivalent at baseline
Pre-test smoking status assessment: self-report

Post-test smoking status assessment: self-report

Interventions Intervention: "Transtheoretical model-based education" delivered in 4 sessions at the 1st, 3rd, 6th and
12th months. "The content of the sessions consisted of training, distribution of training booklets, and
application of the [TTM] scales."

Theoretical basis for intervention: TTM

Control: no intervention, control measurements were made in 1st and 12th months

Outcomes Measurement: definition of abstinence is unclear
Relevant follow-up periods: 11 months
Verification: none

Loss to follow-up: 10% in both groups

Notes New for 2017 update

Risk of bias

Bias Authors' judgement Support for judgement
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Gungormus 2012 (Continued)
Random sequence genera-  Unclear risk "Simple random sampling"
tion (selection bias)
Allocation concealment Unclear risk No details given
(selection bias)
Blinding of participants High risk Behavioural intervention; potential for large difference to be caused by lack of
and personnel (perfor- blinding as the control group received no intervention
mance bias)
All outcomes
Blinding of outcome as- High risk Self-report only and no blinding to intervention
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk The original study sample was reduced from 75 to 60 participants, and it is not
(attrition bias) clearly reported whether this occurred before or after randomisation
All outcomes
Other bias High risk Definition of abstinence itself is unclear from paper, but is suggested from Ta-
ble 2 of the paper to be separate from the Maintenance stage of change
Guo 2014
Methods Country: Taiwan

Setting: 6 vocational high schools in New Taipei City, Taiwan 1 =3, C=3)

Study design: cluster-RCT

Participants

Participants: 143 adolescent smokers (I =78, C =65), 16% female
Age: mean = 16.06, SD =0.81

Criteria for inclusion: attending 1/6 vocational high schools in New Taipei City, Taiwan, regular smok-
ers, thinking of quitting smoking, willing to comply with verbal instructions. Exluded if pregnant or suf-
fering from a major chronic disease

Follow-up method:

Inducements to enter study: TWD 200 for passing 1st test, TWD 100 for passing 3-month and 6-month
cotinine tests

Baseline characteristic equivalence: groups similar at baseline except for slightly longer mean duration
of smoking in intervention than control group (2.31 vs 1.70 years)

Pre-test smoking status assessment: self-report

Post-test smoking status assessment: biochemically validated self-report

Interventions

Intervention: 12-week programme consisting of 6 courses of two 45-min classroom-based smoking ces-
sation sessions, self-study manual for smoking cessation, a film teaching Chinese acupressure, tele-
phone calls from research assistants at least once a fortnight to provide counselling if required, 10 text
messages containing smoking-cessation cues and support

Theoretical basis for intervention: literature cited for each of the three main strands of the intervention
(“Strength and skill building”, “New modes of communication for difficulties”, “Credits for the efforts to
change”)
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Guo 2014 (Continued)

Control: educational fliers

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 7 months after baseline
Verification: urinary cotinine <200 ng/mL
Loss to follow-up: 32% from intervention group, 25% from control
Notes New for 2017 update
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Stated to be cluster-randomized trial in figure 1; method of allocation unclear
tion (selection bias)
Allocation concealment Unclear risk Not mentioned
(selection bias)
Blinding of participants High risk Not possible to blind participants or personnel; very large difference between
and personnel (perfor- groups in the amount of intervention received
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Biochemically validated
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Difference in dropout between groups at end of trials quite small (32% vs 25%)
(attrition bias) although larger difference at earlier time points; no sensitivity analysis for
All outcomes dropouts
Other bias Unclear risk Itis implied that some participants refused to take the urine cotinine test at
some points during follow-up, but the numbers were not recorded, and the de-
nominator in the results of the objective cessation assessment suggest that all
participants not lost to follow-up did take the urine test
Harris 2010
Methods Country: USA

Setting: Midwestern University

Study design: cluster-RCT (30 university fraternities/sororities, 15 in intervention and 15 in control)

Participants

Participants: 452 (1 = 245, C = 207) students; 45.6% female; Ethnicity: non-white (%) I =4.1,C=6.3

Age range: 18-22, mean (SD): 1 =19.4 (1.1), C=19.5 (1.01)

Criteria for inclusion: student member of university fraternity/sorority, smoking cigarettes = 1 of the
past 30 days, = 18 years old, expected to be enrolled in college for the academic year, interested in par-
ticipating in a health study, excluded if used medication to help quit smoking in past 30 days or if 30
from the fraternity/sorority were already enrolled.

Follow-up method: computer-administered survey
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Harris 2010 (Continued)

Inducements to enter study: none

Baseline characteristic equivalence: equivalent except for gender, where control group had significant-
ly high proportion of females

Pre-test smoking status assessment: self-report, mean cpd; 1.9 (calculated), HONC (Hooked on Nicotine
Checklist) dependence: 2.4

Post-test smoking status assessment: biochemically validated self-report

Interventions

Intervention: < 4 one-on-one sessions of Ml with a trained counsellor - first 3 occurred approximately
every other week following baseline and the 4th approx 4 weeks after session 3. Sessions were typical-
ly 20-30 min. Participants received MI focused on motivating and assisting participants to quit cigarette
smoking. Participants received a self-help guide tailored for college students that discussed the bene-
fits and methods of quitting at their first session. Heavy smokers were also encouraged to use pharma-
cotherapy obtainable through the university

Theoretical basis for intervention: Ml

Control: as intervention, but focused on increasing consumption of fruit and vegetables to = 5 servings
aday

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 6 months
Verification: salivary cotinine < 15 ng/mL, with additional "bogus pipeline" at follow-up
Loss to follow-up: 10.2% in intervention, 11.1% in control
Notes Previously excluded, now included in 2017 update. This is on account of the redefinition of our inclu-
sion criteria for age of participants
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not specified
tion (selection bias)
Allocation concealment Low risk Clusters were randomized after participants had been recruited and under-
(selection bias) gone a baseline assessment
Blinding of participants Low risk Study was unblinded as interventions were behavioural, however the interven-
and personnel (perfor- tions were of the same intensity (matched) and outcome at 6 months was bio-
mance bias) logically validated
All outcomes
Blinding of outcome as- Low risk Outcomes were assessed by a computer and biologically validated
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Intervention group lost 10.2% to follow-up, control lost 11.1% These are suffi-

(attrition bias)
All outcomes

ciently low and similar to be judged low risk.

Haug 2013
Methods Country: Switzerland
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Haug 2013 (Continued)

Setting: vocational schools in German-speaking regions of Switzerland

Study design: cluster-RCT

Participants

Participants: 755 (I =372, C = 383) adolescent smokers, 51.9% female, 20.4% with 1 parent born outside
Switzerland, 26.4% with both parents born outside Switzerland

Age:mean=18.2,SD=2.3
Criteria for inclusion: daily or occasional smoking (= 1 cpw for the last month)
Follow-up method: computer-assisted telephone interviews

Inducements to enter study: EUR 8 for completing 6-month follow-up, EUR 0.80 for response to text as-
sessments

Baseline characteristic equivalence: study authors report possibility of baseline differences in gender,
hazardous drinking, smoking status (occasional/daily), cpd and age at onset of smoking (with the con-
trol group having higher cpd (mean 11.6 vs 9.6) and more daily smokers (82.0% vs 70.7%) than the in-
tervention group)

Pre-test smoking status assessment: self-report, cpd: mean =10.6,SD=7.6

Post-test smoking status assessment: self-report

Interventions

Intervention: 1) an online assessment of individual smoking behaviour and attitudes toward smoking
cessation (2) a weekly SMS text message assessment of smoking-related target behaviours (3) 2 weekly
text messages tailored to the data of the online and the SMS text message assessments (4) an integrat-
ed quit day preparation and relapse-prevention program

Theoretical basis for intervention: Health Action Process Approach

Control: no intervention

Outcomes Measurement: 7-day PPA, 4 week PPA
Relevant follow-up periods: 6 months
Verification: none
Loss to follow-up: 1=23% loss, C =28%

Notes New for 2017 update. Odds ratios for the authors’ ITT analysis using multiple imputation are available:
for 7-day abstinence (intervention vs control), OR = 1.03 (95% CI 0.59 to 1.79); for 4-week abstinence,
OR=0.97 (95% CI 0.50 to 1.90)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "We used block randomisation with computer-generated, randomly permuted

tion (selection bias) blocks of 4 cases."

Allocation concealment Low risk "The study assistants who conducted the baseline assessment in the voca-

(selection bias) tional schools were blinded concerning group allocation for each of the school
classes. Additionally, group allocation was not released to study participants
until they provided informed consent, username, mobile phone number, and
baseline data for the smoking-related variables"

Blinding of participants High risk Impossible to blind participants to group allocation and control participants

and personnel (perfor- received no intervention and were aware of the intervention that they were

mance bias) not receiving (“Control group participants were informed that they were as-
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Haug 2013 (Continued)
All outcomes

signed to the control group and could not participate in the SMS text message

program.”)
Blinding of outcome as- High risk Impossible to blind participants to group allocation and primary outcome
sessment (detection bias) measure is by self-report only, so high risk of differential misreport
All outcomes
Incomplete outcome data  Low risk Loss to follow-up at 6 months was 23% in intervention group, 28% in control

(attrition bias)

group; ITT analysis was done using multiple imputation and gave similar con-

All outcomes clusion to complete-case analysis (even though “attrition analysis” gave some
evidence that individuals lost to follow-up were likely to be heavier smokers
than those not lost to follow-up)

Hoffman 2008
Methods Country: USA

Setting: 7 public high schools in Montgomery County, Maryland
Study design: cluster-RCT, randomised at level of school

Participants

Participants: 105 adolescent smokers

Age range: 14-18 years

Criteria for inclusion of school: not currently participating in any other smoking cessation interven-
tions

Criteria for inclusion of students: those who had smoked = 1 cpd for 30 days and were willing to attend
6 sessions plus follow-up at 1 year

Follow-up method: project team interviews face-to- face and by telephone

Inducements to enter study: none

Pre-study smoking status assessment: self-reported, 30-day smoking status

No significant demographic differences in participants in arms of study

Interventions

Intervention: ASCENT programme included "cognitive behavioural therapy" tailored to stage of change
(TTM), a student workbook, role play, discussion and games and video all delivered over 6 sessions of

1 h/week over 6 weeks. However, as intervention was delivered to a group, TTM component not strictly
applied

Theoretical basis of intervention: TTM and CBT

Control: normal teaching and information giving within school

Outcomes Measurement: quitting defined as no smoking in 24 h prior to interview
Follow-up periods: 3 months, 1 year
Verification: saliva cotinine attempted but either kits failed or students didn't provide sample
Losses to follow-up: 16% at 12 months

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Schools were randomized," method of sequence generation not specified
tion (selection bias)
Allocation concealment Low risk Schools randomized, not participants. Students recruited prior to status of
(selection bias) school being known
Blinding of participants Unclear risk Not specified
and personnel (perfor-
mance bias)
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Hoffman 2008 (Continued)
All outcomes

Blinding of outcome as- High risk Cotinine collected but not used, previous studies have found high misreport
sessment (detection bias) in adolescents even when aware biochemical validation would be used, hence
All outcomes misreport cannot be ruled out for this study
Incomplete outcome data  Low risk 16% loss to follow-up at 12 months, "A series of attrition analyses examining
(attrition bias) both the 30-day and 12-month follow-up data indicated no differential loss
All outcomes of youth by condition, sex, racial group or having plans to quit in the next 30
days."

Hollis 2005

Methods Country: USA

Setting: 7 pediatrics and family practice departments in Health Maintenance Organization medical
centres in Oregon and Washington State
Study design: RCT (prevention and cessation). Blocked randomization method, using sealed envelopes

Participants Participants: 448 adolescent smokers selected from 2524 recruits attending clinic appointments.
Age range: 14-17 years
Criteria for inclusion: those who were willing to stay after consultation at clinic and had no intention of
leaving geographical area within 1 year
Follow-up method: mailed questionnaires and telephone interviews
Inducements to enter study: none
Pre-study smoking status assessment: self-reported 30-day smoking status
Non-significant demographic differences between arms of trial at level of P < 0.05 except for small dif-
ference in positive at depression screen (P <0.01)

Interventions Intervention: 3 sequential interventions plus maximum of 2 boosters:
(1) clinical message encouraging quitting or not starting, (2) 10-12 min individual, multi-media interac-
tive computer-delivered expert system tailored to stage of change of individual (3) 3-5 min of motiva-
tional counselling by trained health counsellors. Boosters were delivered at clinic attendance (comput-
er programme and motivation counselling) or by telephone (motivational counselling only). Repeated
attempts were made to deliver boosters.
Theoretical basis of intervention: prompts to clinicians to give brief advice, TTM and MI
Control: dietary advice (5-a-day fruit and vegetables); theoretical basis of intervention: brief advice -
3-5 min motivational counselling

Outcomes Measurement: 30-day PPA; follow-up periods: > 3 months, 1 year and 2 years
No verification
Losses to follow-up: 6% at 12 months and 12% at 24 months

Notes This systematic review uses definition of smoking of 1 cpw for = 6 months to define a regular smoker.
Hollis et al confirm that their definition of 'smokers' most closely fits this criterion.
We have only used the data for smokers, although the trial included separate smoking uptake preven-

tion results.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "blocked over time and stratified according to medical centre and 30-day ciga-
tion (selection bias) rette smoking status," method of sequence generation not specified
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Hollis 2005 (continued)

Allocation concealment Low risk "Study staff members not involved in recruitment or randomization printed

(selection bias) the stratified allocation assignments on index cards and concealed the cards
in envelopes."

Blinding of participants Unclear risk Not specified

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Assessor blinded, but no biochemical validation used. Differential misreport

sessment (detection bias) possible

All outcomes

Incomplete outcome data  Low risk Loss to follow-up at 2 years higher in treatment group (14.3%) than in control

(attrition bias)
All outcomes

group (10.1%). 6 types of analyses to model missing data, including ITT analy-
sis, in which participants lost to follow-up counted as smokers. "Conclusions
were largely consistent among the various missing-data procedures."

Horn 2007

Methods

Country: USA
Setting: suburban Emergency Department
Study design: RCT

Participants

Participants: presenting for care at an ED (excluding those not competent or in police custody) 40/75 in
Intervention and 35/75 in control arm

Age range: 14-17 years

Criteria for inclusion: reported smoking within 30 days, willing to participate and providing written
consent

Follow-up method: phone calls

Inducements to enter study: none

Pre-study smoking status assessment: mFTQ and CO

Interventions

Intervention: 5-stage MI (1) screening (2) tailored interview of 15-30 min (3) stage-sensitive homework
book (4) handwritten postcard within 3 days (5) motivational phone calls at 1/12, 3/12 and 6/12
Theoretical basis of intervention: MI

Control: brief intervention including screening, generic advice-giving (2 min) referral to information
line

Theoretical basis of control: normal care

Outcomes Measurement: self-report at 6 months. 1 person quit in both intervention and control
Verification. none
Notes
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Computerized: "sequentially numbered...as sorted by the SAS random number
tion (selection bias) function"
Allocation concealment Low risk Allocation concealed in manila study envelope, single pile, sequentially num-
(selection bias) bered. "Each randomized manila folder contained either the MTI or the BA pro-
tocol set of equal size and weight."
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Horn 2007 (Continued)

Blinding of participants Unclear risk "Each provider was blinded during the initial screening." No further blinding
and personnel (perfor- reported
mance bias)

All outcomes

Blinding of outcome as- Low risk No biochemical validation used, different levels of intensity between groups,

sessment (detection bias) differential misreport possible, however, only 1 participant in each group re-

All outcomes ported abstinence so outcome unlikely to have been affected by detection
bias.

Incomplete outcome data  High risk 60% intervention and 65% control lost to follow-up at 6 months. Study au-

(attrition bias) thors state: "follow-up found low retention rates, presenting potential biases

All outcomes in our data" though "no significant differences between absent and present

teenagers at 6-month follow-up were observed."

Joffe 2009

Methods Country: Maryland, USA
Setting: 4 high schools (1=2; C=2)
Study design: RCT with individuals randomized within schools, schools allocated in balanced blocks

Participants Participants: 193 students (I = 104; C = 104)
Age range: 14-18 years, mean 15.9
Criteria for inclusion: self-report of smoking AND expressed willingness to quit
Follow-up method: self-reports and salivary cotinine verification of smoking status
Inducements to enter study: sessions conducted over lunch, which was provided, plus "modest incen-
tives"
Verification of smoking status: none
Pre-study smoking status assessment: self-reports, age first smoked and "nicotine dependence"
Significant demographic differences between arms of the trial: slight imbalance in ethnicity, age, nico-
tine dependence and quit attempts
Post-study smoking status assessment: self-report and salivary cotinine

Interventions Intervention: "Kickin' Butts": 15 lunch time sessions of 25/30 min (compared to 8 x 50-min sessions of
original intervention)
Theoretical basis of intervention: programme used that of Adelman 2001 (see Excluded studies for ref-
erences). Programme design "guided by information gathered in preliminary focus groups, directed in-
terviews, and current teen and adult smoking cessation programs."
Control: brief Intervention of 1 session with pamphlets

Outcomes Measurement: 30-day PPA
Follow-up periods: 6 months and 12 months
Verification: self-reporting verified by salivary cotinine
Losses to follow-up: 69% followed up at 6 months and 62% at 12 months

Notes Same study also evaluated a NoT intervention, see NoT MD 2009
Used most conservative data presented in paper (Table 4)

Risk of bias

Bias Authors' judgement Support for judgement
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Joffe 2009 (continued)

Random sequence genera-  Unclear risk Block randomization, no information given on sequence generation

tion (selection bias)

Allocation concealment Unclear risk Not specified

(selection bias)

Blinding of participants Unclear risk No blinding of personnel, not clear if participants knew what intervention oth-

and personnel (perfor-
mance bias)
All outcomes

er group was receiving

Blinding of outcome as- Low risk Biochemical validation used

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No significant difference between groups in terms of percentage lost to fol-

(attrition bias)
All outcomes

low-up. Study authors conducted two ITT analyses, one treating those lost to
follow-up as smokers

Kelly 2006

Methods

Country: Australia
Setting: 3 state high schools in Brisbane
Study design: RCT. Students referred into trial as a result of violation of smoking policy

Participants

Participants: 56 students (34% female)

Age range: 14-16 years with parental consent

Criterion for Inclusion: violation of school smoking policy

Pre-study status assessment: Modified Fagerstrom 3.6 + 1.4, consumption ~50 cpw
follow-up method: 1-, 3- and 6-month self-reported tobacco use

Inducements: not stated

Pre-study smoking status assessment: self-reporting

Interventions

Intervention: MI with trained interviewer of 1 h duration with information targeted directly at reported
experiences of smoking, additional reading following interview

Control: standard care interview of 1 h duration and within-interview use of a "quit kit" plus review of
general literature on effects of smoking within interview time

Outcomes Measurement: 30-day PPA, no verification
follow-up periods 3/12 and 6/12
Losses to follow-up: 25% at 6 months assumed relapsed

Notes Moderate differences in intervention and control groups but not regarded as significant to outcomes of
study

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomly assigned," no further information provided

tion (selection bias)

Allocation concealment Unclear risk Not specified

(selection bias)
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Kelly 2006 (continued)

Blinding of participants Unclear risk Not specified, not clear if participants knew what interventions the other
and personnel (perfor- group was receiving
mance bias)

All outcomes

Blinding of outcome as- High risk No biochemical validation used, interventions delivered by author, differential
sessment (detection bias) misreport possible
All outcomes

Incomplete outcome data Low risk Similar loss to follow-up in both groups (6/30 intervention, 8/26 control), par-
(attrition bias) ticipants lost to follow-up counted as smokers in ITT analysis. "To test for at-
All outcomes trition bias, differences between attritors and nonattritors were tested using

one-way ANOVAs... There were no significant differences on any variables ex-
cept mother's occupational status."

Killen 2004

Methods Country: USA
Setting: 9 continuation high schools in San Francisco, CA
Study design: RCT. Quality of allocation concealment confirmed by study author

Participants Participants: 211 smokers
Age range: 15-18 years
Criteria for inclusion: currently smoked = 10 cpd, for = 6 months, with > 1 quit attempt and a score of =
10 on modified FNTQ
Inducements to enter study: USD 50 at end of treatment and USD 50 for completing 6-month assess-
ment
Pre-study smoking status assessment: mean cpd 15 and mean FTQ score 16.6
No significant demographic differences between arms of trial
Health screening was conducted; those screened positive for depression (clinical diagnosis) were ex-
cluded

Interventions Intervention: 8 weeks of tailored NRT patch therapy plus 150 mg SR bupropion tablet (for 8 weeks from
quit date) and relapse prevention
Theoretical basis of intervention: pharmacological plus group work (theoretical basis not given)
Control: 8 weeks of tailored NRT patch therapy plus placebo tablet (for 8 weeks from quit date)

Outcomes Measurement: 7-day PPA; follow-up periods: > 3 months, 6 months
Verification: CO monitoring (below 9 ppm) and saliva cotinine (below 20 ng/mL) at 6 months; adher-
ence to bupropion measured at 5 weeks
Losses to follow-up: 36% at 6 months

Adverse events: 47 self-rated "severe" but none judged severe by the study physician

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Randomization method not described
tion (selection bias)

Allocation concealment Unclear risk "Assignment to treatment condition was double blind," no further information
(selection bias) provided
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Killen 2004 (continued)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk "Double blind," no further information provided, but placebo used and treat-
ment effect not found, performance bias judged to be unlikely

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Biochemically validated abstinence

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 38% bupropion & 35% placebo lost at 6 months, included in analysis

Lipkus 2004

Methods

Country: USA

Setting: 11 shopping malls and an amusement park in North Carolina, South Carolina, Georgia and
Tennessee

Study design: RCT

Participants

Participants: 402 adolescents (1 =209; C = 193)

Age range: 15-18 years old

Criteria for inclusion: = 1 cigarette within preceding 7 days (mean years smoked 3 + 2, and 10 + 8 cpd)
Follow-up: telephone survey

Inducements to enter study: a movie pass

Pre-study smoking status assessment: nicotine dependence measured using mFTQ

No significant demographic differences between arms of trial

Interventions

Intervention: telephone counselling, self-help materials and a video

Theoretical basis of intervention: eclectic but pre-tested with age-appropriate group and contained el-
ements of CBT and TTM. Telephone counselling used MI

Control: self-help materials and a video

Theoretical basis of control: eclectic, see above

Outcomes Measurement: 7-day PPA and sustained abstinence (defined as not smoking at both 4-month and 8-
month assessment points); follow-up periods > 3 months, 8 months
Verification: saliva cotinine at level of > 10 ng/mL at 4 months; self-report only at 8 months
Losses to follow-up: 36% at 8 months
Results: 7-day quitting: 21% (calculated as 44 smokers) in intervention and 19% (calculated as 37) in
control. Sustained quitting 9% (calculated as 19) in intervention arm and 7% (calculated as 14) in con-
trol.
ITT for sustained quitting OR = 1.279 (0.622 - 2.627)
ITT for 7 day point prevalence OR=1.124 (0.690 - 1.833)
Notes
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Randomized, method not described, stratified by stage of readiness to quit
tion (selection bias)
Allocation concealment Unclear risk No details given

(selection bias)
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Lipkus 2004 (continued)

Blinding of participants Low risk Due to minimal contact nature of intervention, performance bias unlikely
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk Biochemical validation done but final outcome figures based on self-report
sessment (detection bias) only. High failure to confirm and low response rate.
All outcomes

Incomplete outcome data  Low risk 1=46% and C =51% reached at both follow-ups. Losses included as smokers
(attrition bias)
All outcomes

Mason 2016

Methods Country: USA

Setting: participants were recruited from the community (community adolescent substance abuse fa-
cility (66 %), public health clinics (21 %), university medical centre paediatric clinics (10 %), and dorms
and high schools (3 %). The intervention was mobile-phone based

Study design: RCT

Participants Participants: 200 (I = 100, C = 100), 52.5% female, 90.5% black or African American, 6.5% white, 3% un-
known or other

Age range: 14-18 years, mean (SD) = 16.2 (1.39)
Criteria for inclusion: aged 14-18 years, scored > 1 in mFTQ assessment of dependence
Follow-up method: text messaging questionnaires

Inducements to enter study: enrolled participants could recruit up to 3 peers and earn USD 5 per enrol-
ment. 53% were recruited this way

Baseline characteristic equivalence: no significant differences
Pre-test smoking status assessment: self-report

Post-test smoking status assessment: self-report

Interventions Intervention: provided mobile phone. Received 30 text messages over 5 days, with boosters available if
required. Consisted of rapport building, presenting tobacco use feedback, introducing social network
information and presenting feedback, and summary and plans. Based off 20-min intervention shown to
be effective.

Theoretical basis for intervention: Ml

Control: attention control. 30 health-based (diet, exercise, study habits) text messages matched on
length and frequency. Booster messages were not available

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 6 months
Verification: none

Loss to follow-up: 1=13%, C=15%
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Notes New for 2017 update. Abstinence data were not reported in paper, so were obtained from Dr Mason di-
rectly
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk “randomized adolescents into either the intervention or the control group,
tion (selection bias) using a blocked design creating equal numbers allocated to intervention and
control groups”; however no details of how sequence was generated
Allocation concealment Unclear risk Not specified
(selection bias)
Blinding of participants Low risk No details of blinding given; however as the intervention was carried out re-
and personnel (perfor- motely via mobile phone there was minimal contact with researchers or other
mance bias) participants and therefore a lack of blinding is unlikely to have had an effect
All outcomes
Blinding of outcome as- Low risk Outcome data was submitted by participants electronically, attention control
sessment (detection bias) matched, so despite lack of biochemical validation, risk of detection bias is
All outcomes low
Incomplete outcome data Low risk 13/100 allocated to intervention and 15/100 allocated to control were lost to 6-
(attrition bias) month follow-up. Therefore between-arm drop out was comparable
All outcomes
Moolchan 2005
Methods Country: USA

Setting: Baltimore, MD, by invitation through media advertisements, schools, churches
Study design: RCT

Participants

Participants: 120 Smokers (I = 80, C = 40)

Age range: 13-17 years

Criteria for inclusion: smoking = 10 cpd for = 6 months and motivation to quit > 5 on 10-point integer
scale. Only those who were happy to inform parents of smoking status were included.

Follow-up method: interim and final questionnaires and final visit for verification of smoking status
Inducements to enter study: USD 90 for baseline and USD 135 after final visit/completion

Pre-study status assessment: mean 18.8 cpd, 'youth appropriate' FTQ mean 7.04

No significant demographic differences between arms of the trial

Interventions

Intervention: nicotine patch and gum, and self-help written materials. 2 active groups (a) active patch
with placebo gum (n = 34) (b) active gum with placebo patch (n =46). NRT for both groups was tailored
to weight and smoking level. Participants received 11 visits over 12 weeks to receive NRT, and attended
45-min group CBT session at the end of each visit, + self-help materials. Theoretical basis of interven-
tion: pharmacological

Control: placebo patch and gum (n = 40), same course of CBT sessions as intervention group

Outcomes Measurement: 7-day PPA, and "prolonged abstinence", i.e. continuous abstinence after a 2-week grace
period from end of intervention; follow-up periods: > 3 months, 6 months
Verification: CO, salivary cotinine and thiocyanate
Losses to follow-up: 54%

Notes Timeline for trial was verified with study authors

Adverse event "profile consistent with that reported for adults"
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Moolchan 2005 (continued)
Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomized ... according to an algorithm held by the National Institute on
Drug Abuse Pharmacy, with true replacement of the non-completers"

Allocation concealment Unclear risk Not stated

(selection bias)

Blinding of participants Unclear risk Described as "double-blind, double-dummy", but no further information
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Biochemically validated abstinence

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Losses to follow-up were included as failures for cessation. Losses fully report-
(attrition bias) ed

All outcomes

Muramoto 2007

Methods

Country: Arizona, USA
Setting: community recruitment
Study design: double-blind RCT with 2 treatment arms

Participants

Participants: 312 smokers (I =209; C = 103)

Age range: 14-17 years

Criteria for inclusion: smoking = 6 cpd & exhaled CO = 10 ppm & = 2 prior quit attempts & no major psy-
chiatric diagnosis

Follow-up method: telephone visit at 12 weeks and 26 weeks post-target quit date

Inducements to enter study: none

Pre-study smoking status assessment: self-report previous 90 days, mFTQ and CO verification

Interventions

Intervention 1: bupropion SR 300 mg/d in blister cards

Intervention 2: bupropion SR 150 mg/d in blister cards

Theoretical basis of intervention: pharmacological phase Ill trial including "standardised brief individ-
ualised counselling" at each visit

Control: 0 mg/d placebo tablet identical to active tablets and blister packed

Theoretical basis of control: pharmaceutical

Outcomes Measurement: self-reports of 7-day PPA (30-day PPA stated as an outcome in paper but figures not giv-
en, not obtainable from study author) at 26 weeks
Verification: exhaled CO at 26-week visit
Adverse events: headache, cough, throat symptom, sleep disturbance, nausea reported. 8 participants
in treatment group discontinued treatment for various adverse events. 2 "serious" and 1 "medically im-
portant" adverse events occurred

Notes 300 mg vs placebo displayed in analyses. 150 mg had fewer quitters than control (2/105, vs 6/103, RR
0.3395% CI 0.07 to 1.58). Losses to follow-up: 19/104 in 300 mg, 31/105 in 150 mg, 19/105 in control

Risk of bias
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Muramoto 2007 (Continued)

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk "Active study medication and identical-appearing placebo were prepackaged

tion (selection bias) into 3 sets of identical-appearing blister cards in accordance with a comput-
er-generated randomization list."

Allocation concealment Low risk "... a research assistant assigned the subject the next treatment number (and

(selection bias) associated blister cards) in sequence."

Blinding of participants Low risk "Study subjects and researchers remained blind to treatment group assign-

and personnel (perfor- ment throughout the study," identical appearing placebo used (see above)

mance bias)

All outcomes

Blinding of outcome as- Low risk Blinded and biochemically validated abstinence

sessment (detection bias)

All outcomes

Incomplete outcome data ~ Low risk Slightly higher loss to follow-up/declined further participation in placebo

(attrition bias)
All outcomes

group (30%) than active arms (18%). ITT analysis

NoT MD 2009

Methods

Country: Maryland, USA
Setting: 4 high schools (I=2and C=2)
Study design: RCT, with individuals randomized within schools, schools allocated in balanced blocks

Participants

Participants: 194 students (I =92; C=102)

Age range: 14-18 years, mean 15.9

Criteria for inclusion: self-report of smoking AND expressed willingness to quit
Follow-up method: self-report & salivary cotinine verification

Inducements to enter study: sessions conducted over lunch, which was provided plus "modest incen-
tives"

Verification of smoking status: none

Pre-study smoking status assessment: self-reports, age first smoked and "nicotine dependence"
Significant demographic differences between arms of the trial: slight imbalance in ethnicity, age, nico-
tine dependence and quit attempts

Post-study smoking status assessment: self-report and salivary cotinine

Interventions

Intervention: modified NoT intervention: 20 lunch time sessions of 25/30 min (compared to 5 x 50 min
sessions of other NoT trials)

Theoretical basis of intervention: SCT

Control: brief Intervention of 1 session with pamphlets

Outcomes Measurement: 30-day PPA
Follow-up periods: 6 months and 12 months
Verification: self-reporting verified by salivary cotinine
Losses to follow-up: at 6 months and at 12 months
Notes Clarification of data and details of incentives sought from study authors but not received

Same study also evaluated an alternative intervention, see Joffe 2009
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NoT MD 2009 (continued)

Modified NoT: entered as NoT since basis of intervention same but timescale of delivery modified

Used most conservative data presented in paper (Table 4)

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk see Joffe 2009

tion (selection bias)

Allocation concealment Unclear risk see Joffe 2009
(selection bias)

Blinding of participants Unclear risk see Joffe 2009
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk see Joffe 2009
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk see Joffe 2009
(attrition bias)
All outcomes

NoT WV 2011

Methods Country: USA
Setting: 99 public high schools in West Virginia
Study design: cluster-RCT. Intervention schools were allocated to either NoT alone or NoT plus a physi-
cal activity programme. This enabled comparison of NoT with NoT plus FIT.

Participants Participants: 233 participants (1= 170, C =63). NoT alone had 90 in intervention group and NoT plus FIT
had 80 in intervention group
Age range: 14-19 years
Criteria for inclusion: = 1 day of smoking in last 30 days
Inducements to enter study: none
Pre-study smoking status assessment: self-reports
Post-study smoking status assessment: self-reports plus breath CO at 3 months but self-reported only
at 6 months

Interventions Intervention: NoT intervention: 1 x 50-min session once/week for 10 weeks, same-gender small groups
(=10 in the group) led by same-gender facilitators. Covered motivation, smoking history, nicotine de-
pendence, social, psychological and health consequences of smoking, preparation for quitting, urges
and cravings, relapse prevention, stress management, family/peer pressure, healthy lifestyle, nutrition.
4 booster sessions offered post-programme at 2 and 4 weeks
Theoretical basis of intervention: SCT
Control: brief intervention
NoT plus FIT participants were given a pedometer and encouraged to keep a log of steps taken

Outcomes Measurement: 7-day PPA at 3 months, self-reported quitting at 6 months
Biochemical verification: breath CO at 3 months
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NoT WV 2011 (Continued)

Losses to follow-up: > 60% of participants retained

Notes Although results analysed as clusters, 21 (out of 40) schools dropped out after randomization but be-
fore study onset due to recruitment and logistics. We note that the abstract gives impression that 7-day
PPA was measured at 6 months. However outcome at 6 months was self-report only

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Computer-based randomization

tion (selection bias)

Allocation concealment High risk 21 out of 40 schools dropped out after randomization but prior to study start,
(selection bias) aware of assignments

Blinding of participants Unclear risk No information specified, unclear if arms knew what other arms were receiving
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Biochemical validation of outcomes

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk >60% followed up, participants lost to follow-up counted as smokers

(attrition bias)
All outcomes

O'Neill 2000

Methods Country: USA
Setting: Midwestern University

Study design: RCT

Participants Participants: 65 (1 =31, C = 34) daily smokers, 63% female
Age range: 18-25 years, mean 19.7

Criteria for inclusion: university undergraduates studying lower-level psychology, daily cigarette smok-
ers, consented to taking part in study of "computer-based health education”

Follow-up method: telephone

Inducements to enter study: not reported
Baseline characteristic equivalence: not reported
Pre-test smoking status assessment: self-report

Post-test smoking status assessment: self-report

Interventions Intervention: 4 individual computer sessions over 6 weeks. Modules were completed in sessions 1-3
with a post-test in session 4. Intervention software was adapted from the Smoke Mall program (unable
to find any extra information online about this). The programme was made up of 6 modules, each util-
ising specific processes of change. Modules were selected by the computer to match the participants’
current stage of change.
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0'Neill 2000 (continued)

Theoretical basis for intervention: TTM stages of change theory

Control: 4 individual computer sessions over 6 weeks. Modules were completed in sessions 1-3 with

a post-test in session 4, as in intervention condition. 3 computer modules dealing with health-related
topics other than smoking (dietary assessment, hypertension risk, stress management). Control mod-
ules were equivalent to intervention modules in length and general format.

Outcomes Measurement: PPA and 6-month continuous abstinence
Relevant follow-up periods: 7 months
Verification: none
Loss to follow-up: 13% in intervention group, 15% control group
Notes Previously excluded, now included in 2017 update. This is on account of the redefinition of our inclu-
sion criteria for age of participants.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not specified
tion (selection bias)
Allocation concealment Unclear risk Not specified
(selection bias)
Blinding of participants Unclear risk Although attention matched, Not specified for participants whether they were
and personnel (perfor- informed of the content of the other intervention
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not biochemically validated, unclear on levels of participant blinding to allo-
sessment (detection bias) cation
All outcomes
Incomplete outcome data  Low risk Loss to follow-up was 13% in intervention group and 15% in control group, suf-

(attrition bias)
All outcomes

ficiently low and similar to be considered low risk

Patten 2006

Methods

Country: USA
Setting: community-based in 3 locations; Minnesota, Winsconsin and Conneticut

Study Design: RCT

Recruitment: community-based recruitment by television commercials, radio, newspaper announce-
ments and flyers in schools and clinics

Participants

Participants: 139 smokers: (I=70; C = 69)

Age range: 11-18 years, median 16 years

Criteria for inclusion: smoked > 10 cigarettes in previous 30 days, primarily used tobacco, parental con-
sent given

Follow-up method: clinic visits at 4, 8, 12, 24 and 36 weeks

Pre-study status assessment: mMFTQ=4.1+1.9, meancpd 10.1+6
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Patten 2006 (continued)

Inducements to enter study: USD 10 per visit for weeks 4-24 for completed visits, USD 20 at week 36
Post-study smoking status assessment: self-reports validated with CO measurement
Significant demographic differences between arms of the trial: none

Interventions

Intervention: 'Stomp out Smokes' (SOS) delivered by home-based internet and using as theoretical
base Social (cognitive) Learning theory, health communication and decision-making theories. Access
to SOS was available for 24 weeks after enrolment. No clinician contact except during assessment clinic
visits

Control: brief Intervention (office based) developed by American Medical Association and delivered by
counsellor at 4 individual weekly sessions

No participants required to set quit dates and pharmacotherapy not provided

Outcomes Measurement: 30-day PPA at 24 weeks and 36 weeks
Verification: self reports plus CO validation
Losses to follow-up: 33% at week 24 and 43% at week 36
Notes As intervention was available up to 24 weeks point outcomes taken from 36 weeks as more realistically
demonstrating persistence of intervention
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomly assigned," method of sequence generation not specified
tion (selection bias)
Allocation concealment Unclear risk No details provided
(selection bias)
Blinding of participants Low risk Due to nature of intervention any contact likely to be part of intervention, so
and personnel (perfor- performance bias unlikely. "Except for the assessment visits, study staff did
mance bias) not have any personal contact with participants."
All outcomes
Blinding of outcome as- Low risk Biochemical validation used
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk The percentage attending assessment visit in the intervention and control

(attrition bias)
All outcomes

conditions, respectively, was 42% and 53% at 9 months. All randomized partic-
ipants included in ITT analysis which produced more conservative outcome.

Pbert 2011

Methods

Country: USA
Setting: 35 high schools (16 intervention, 19 control)

Study design: Cluster-RCT

Participants

Participants: 1068 (I = 486, C = 582) adolescent smokers, 46.7% female, 92.6% white, 10.3% Hispanic
Age: mean 16.8 (1=16.8 (SD 1.2),C=16.9 (SD 1.9))

Criteria for inclusion: grade 9-12, smoked within past 30 days, reported interest in quitting smoking
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Pbert 2011 (continued)

Follow-up method: confidential, self-administered questionnaire and cotinine assessment
Inducements to enter study: none reported

Baseline characteristic equivalence: the 2 groups were similar in sociodemographic and smoking
characteristics. Approximately 66% of intervention group students planned to quit within the next 12
months compared with 57% of control students. The intervention group had slightly higher depression
and anxiety scores

Pre-test smoking status assessment: self-report. Mean cpd = 6.7

Post-test smoking status assessment: biochemically validated self-report

Interventions

Intervention: Calling It Quits counselling intervention. One 30-min session/week with the school nurse
for 2 weeks before quit date, one 15-min session/week for 2 weeks after quit date. Sessions based on 5
A's model, adapted for adolescents

Theoretical basis for intervention: SCT

Control: 4 weekly visits with the school nurse, where informational pamphlets were delivered

Outcomes

Measurement: 30-day PPA
Relevant follow-up periods: 12 months
Verification: validated with salivary cotinine <11.4 ng/mL

Loss to follow-up: at 12 months loss to follow-up was 11% in intervention group and 12% in control
group

Notes

New for 2017 update. Flow diagram says that all participants were included in analysis; therefore where
Ns have been calculated from percentages it is assumed that the analysis was intention to treat and N
randomized has been used

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk “Thirty-five schools were recruited, pair-matched on demographics (percent-

tion (selection bias) age white, black, and Hispanic), school size, and percentage of students that
are low-income, and were randomly assigned to either the counseling in-
tervention (16 schools, n _ 486 subjects) or attention control condition (19
schools, n _ 582 subjects). Randomization was conducted after completion of
baseline data collection in each school. Arandom number was generated us-
ing Excel for each matched pair of schools.” Unsure how 35th school was ac-
counted for, and how the resulting randomization had a difference of 3 schools
between groups, if it truly was pair matched

Allocation concealment Unclear risk Randomization was conducted after completion of baseline data collection in

(selection bias) each school (therefore after participant recruitment). However it is not clear
how the randomization was carried out and by who

Blinding of participants Low risk The intervention was behavioural so blinding was not possible; however the

and personnel (perfor- control was attention matched, so is judged to be low risk of bias

mance bias)

All outcomes

Blinding of outcome as- Low risk Participants completed a confidential, self-administered questionnaire at

sessment (detection bias) baseline and 3 and 12 months after enrolment to assess smoking status. Coti-

All outcomes nine was analysed externally by a laboratory.
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Incomplete outcome data
(attrition bias)
All outcomes
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Low risk 11% of intervention and 12% of control groups lost to follow-up at 1 year, suffi-

ciently small and similar to be judged low risk

Peterson 2009

Methods

Country: USA

Setting: high schools in Washington State

Study Design: matched pair, cluster-RCT, randomized at school level

Recruitment: following smoking status baseline survey in all schools smokers were invited to partici-
pate in intervention. Non-smokers also invited to preserve confidentiality of students

Participants

Participants: 790 smokers: (1 =403; C = 387)

Age range: high school smokers, almost all aged 16-18 years

Criteria for inclusion: see Notes as restricted subset. Parental consent sought for those aged under 18
years.

Follow-up method: questionnaire at 12 months from intervention

Pre-study status assessment: baseline survey to identify monthly and "regular" smokers (defined as
those reporting smoking on = 20 of the last 30 days)

Inducements to enter study: USD 10 per completed post-study questionnaire (USD 20 if survey re-
turned at second or third prompt).

Post-study smoking status assessment: self-report

Significant demographic differences between arms of the trial: random assignment but experimental
group contained higher proportion of daily smokers (statistically corrected in analysis)

Interventions

Intervention: complex intervention including quit kit, tailored telephone counselling, supportive web-
site (TTM based) and school-wide cessation health promotion campaign. Specific attributes of teen
smoking addressed, e.g. need for privacy, confidentiality and sense of being in control, state of motiva-
tion, importance of peer support

Theoretical basis of intervention: TTM, MI, CBT and SCT-based counselling

Control: normal school-based activity

Outcomes Measurement: self-reported, 6-month continuous abstinence, measured at 12 months
Verification: self-report. No biochemical validation but internal within-questionnaire validity checks on
reports of smoking status
Losses to follow-up: 11% at week 52 after intervention
Notes The 2017 review update uses data reported by Heffner 2016, who report on the subgroup of "regular
smokers" (smoking on = 20 of the last 30 days) at baseline. Although this is more restrictive than our
own criteria, it is this group that is recognized, in the literature, as the most likely to be addicted. Data
on the number of participants randomized were provided by the lead study author.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Matched-pair randomization for individual schools, "schools were randomly
tion (selection bias) ordered within each matched pair, and then, one school in each pair was ran-
domly assigned to the experimental or control condition by a computerized
coin flip."
Allocation concealment Low risk Computerized coin flip "performed openly, witnessed, and recorded"
(selection bias)
Blinding of participants Low risk "The tracking and data collection staff were blind to experimental vs. control

and personnel (perfor-
mance bias)

status at outcome data collection and entry." As control was normal, school-
based activity, performance bias unlikely
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All outcomes
Blinding of outcome as- High risk No biochemical validation used, intervention higher intensity than control, dif-

sessment (detection bias)
All outcomes

ferential misreport possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 92% control and 86% intervention participants completed follow-up survey,
ITT analysis conducted

Prochaska 2015

Methods

Country: USA
Setting: mental health settings

Study design: RCT

Participants

Participants: 60 adolescent and young adult smokers, 52% female, 41.6% white, 25.0% Hispanic/Lati-
no, 15.0% multi-racial, 6.6% African American, 5.0% Asian, 6.4% other, 1.6% American Indian/Alaska
Native

Age range: 13-25 years, mean 19.5 (1.2)

Criteria for inclusion: adolescents and young adults aged 13-25 years, receiving mental health treat-
ment at 1 of the recruitment sites, reported smoking = 1 cigarette in the past month and > 100 ciga-
rettes in their lifetime, speak English, not currently receiving smoking cessation treatment

Follow-up method:

Inducements to enter study: up to USD 120 could be earned in gift cards, and USD 40 dollars reim-
bursed for travel costs

Baseline characteristic equivalence: details of randomization by trial arm not available

Pre-test smoking status assessment: self-report. Mean 8.0 (SD = 6.6), dependence measured with mFTQ
mean (SD): 4.8 (1.6)

Post-test smoking status assessment: self-report

Interventions

Intervention: 2-staged approach. Stage one was tailored, computer-assisted, brief counselling and as-
sessment of TTM constructs at baseline, 3 months and 6 months, with feedback compared to others at
the same stage and to previous responses. Stage 2 could be initiated in the first 9 months of treatment,
and consisted of 6 individual sessions of CBT over 12 weeks, along with 12 weeks of NRT (patch)

Theoretical basis for intervention: TTM and CBT

Control: usual care, consisting of brief advice and a self-help brochure

Outcomes Measurement: 7-day PPA
Relevant follow-up periods: 6 and 12 months
Verification: exhaled CO < 10 ppm at 6 months, salivary cotinine <15 ng/mL at 12 months
Loss to follow-up: at 12 months, 14% of intervention and 10% of control were lost
Notes New for 2017 update
Risk of bias
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Prochaska 2015 (Continued)

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk “computer-generated randomization scheme that blocked on tobacco use
tion (selection bias) (daily vs. nondaily) and stage of change (precontemplation, contemplation, or

preparation)”

Allocation concealment Unclear risk Not specified
(selection bias)

Blinding of participants High risk Participants were not blinded as large part of intervention was behavioural. In-
and personnel (perfor- terventions were not matched for intensity of support or attention
mance bias)

All outcomes

Blinding of outcome as- Low risk Biochemically validated, loss to follow-up was similar
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 12-month follow-up rates were 86% for treatment group and 90% for control,
(attrition bias) sufficiently high and similar to be considered low risk

All outcomes

Other bias High risk Limited reporting of data by trial arm. Investigating the difference in efficacy

according to treatment provided was a primary study aim

Project EX Russia 2013

Methods Country: Russia
Setting: summer recreational camps
Study design: cluster-RCT

Participants Participants: 164 smokers (I =76, C = 88)
Age range: < 19 years old
Criteria for inclusion: = 1 cpw for =2 6 months prior to enrolment
Follow-up method: at 6 months through telephone calls and emails
Pre-study status assessment: self-reported
Inducements to enter study: none
Post-study smoking status assessment: self-reported

Interventions Intervention: standard Project EX (see Project EX-12001)
Theoretical basis of intervention: complex intervention including CBT and motivational enhancement
Control: standard care on tobacco use (officially tobacco use not allowed during camp)

Outcomes Measurement: self-reported 30-day PPA
Biochemical verification. none
Losses to follow-up: 34 out of 164 (=16, C=18)

Notes We were unable to determine suitable numerical information for including in meta-analysis. For ex-
ample, the reported quit rate of 0.1% among control group participants was inconsistent with the fol-
low-up sample size of 70.

Risk of bias
Bias Authors' judgement Support for judgement
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Project EX Russia 2013 (Continued)

Random sequence genera-  Low risk "experimental pilot trial that involved different youth that rotated through

tion (selection bias) camps. Conditions were nested within camps. Two rotations of unique subject
groups of smokers (program and standard care control) through each of five
camps provided the means of controlling for campsite by condition"

Allocation decided by coin toss

Allocation concealment Unclear risk Insufficient detail reported
(selection bias)

Blinding of participants Low risk "Youth in a given rotation were informed that they would be offered assis-

and personnel (perfor- tance in quitting smoking. However, they were kept blinded to study condi-
mance bias) tion, which was easy considering that totally different cohorts of youth attend-
All outcomes ed the different camp rotations."

Blinding of outcome as- High risk Intervention involved face-to-face contact, no biochemical validation of smok-
sessment (detection bias) ing status

All outcomes

Incomplete outcome data  Low risk Low loss to follow-up in both conditions
(attrition bias)
All outcomes

Project EX Spain 2015a

Methods Country: Spain
Setting: 9 schools in Alicante and Murcia

Study design: cluster-RCT

Participants Participants: 211 (1= 112, C=99) adolescent smokers, 53.3% female, 91% Spanish, 9% other nationality
Age range: 14-19 years, mean (SD) = 16.4 (1.38)

Criteria for inclusion: aged 13-19 years, smoked a cigarette in last 30 days before baseline, willing to at-
tend school-based clinic programme and joined clinic in first 2 weeks

Follow-up method: questionnaire
Inducements to enter study: none
Baseline characteristic equivalence: no information reported

Pre-test smoking status assessment: self-report, mean (SD) cpd = 7.1 (6.3), mFTQ used to measure de-
pendence but no baseline data reported

Post-test smoking status assessment: self-report

Interventions Intervention: Spanish translation of Project EX programme (see Project EX-12001)
Theoretical basis for intervention: complex intervention including CBT and motivational enhancement

Control: waiting list control

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 6 months

Verification: none
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Project EX Spain 2015a (Continued)
Loss to follow-up: 1 =68%, C =34%

Notes New for 2017 update

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomly assigned" but no details given

tion (selection bias)

Allocation concealment High risk 2 schools that were randomized to the intervention dropped out before any

(selection bias) students could be recruited. One of these did so “due to a concern to meet
academic priorities and overall lack of interest in the program” suggesting that
in this school the potential for participant recruitment was heavily dependent
on the randomized group allocation

Blinding of participants High risk Blinding not possible and control participants received no intervention until
and personnel (perfor- after study follow-up had been completed
mance bias)

All outcomes

Blinding of outcome as- High risk Self-report only and control participants received no intervention until after
sessment (detection bias) study follow-up had been completed, so high risk of differential misreport
All outcomes

Incomplete outcome data  High risk High level of dropout overall and more dropout by 6 months in the interven-
(attrition bias) tion group (68%) than in the control group (34%)

All outcomes

Other bias High risk The number of quitters post-test in the programme group was reported in-
consistently as 5 smokers and 3.9% (5/112 = 4.5%) and also reported inconsis-
tently at 6 months as 6 smokers and 4.9% (6/112 = 5.4%), which cannot be ac-
counted for by loss to follow-up. In the abstract the percentage of quitters at
6 months given for the programme group is different again, at 14.28%, which
does not match up with a complete case analysis (as 6/35 = 17.1%)

Project EX Spain 2015b

Methods Country: Spain
Setting: schools in the province of Alicante

Study design: cluster-RCT

Participants Participants: 212 (1 =100, C = 112) adolescent smokers (1546 participants included in study but 212 re-
ported being current smokers and were analysed separately). 46.4% female, 90.7% Spanish, 9.3% other
nationality

Age (mean): 15.3 years

Criteria for inclusion: not reported
Follow-up method: questionnaire
Inducements to enter study: not reported

Baseline characteristic equivalence: not reported
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Project EX Spain 2015b (Continued)

Pre-test smoking status assessment: self-report, but measures not reported

Post-test smoking status assessment: self-report

Interventions

Intervention: Spanish translation of Project EX programme (see Project EX-12001)
Theoretical basis for intervention: complex intervention including CBT and motivational enhancement

Control: waiting list control

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 12 months
Verification: expired CO, measured with Belfont Micro+ Smokerlyzer
Loss to follow-up: 38% of participants from sample of 1546 dropped out
Notes New for 2017 update
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "Randomly assigned" but no details given; also "schools were carefully
tion (selection bias) matched into pairs prior to assignment" but unclear how this was done
Allocation concealment Unclear risk No information given
(selection bias)
Blinding of participants High risk Blinding not possible with behavioural intervention, and study arms received
and personnel (perfor- significantly different levels of contact.
mance bias)
All outcomes
Blinding of outcome as- High risk Self-report only, and control group received no contact until after final assess-
sessment (detection bias) ment, so high risk of differential misreport
All outcomes
Incomplete outcome data  High risk 38% of participants from the sample of 1546 dropped out; not clear how many
(attrition bias) of these were current smokers at baseline and therefore suitable for inclusion
All outcomes in the review, but there were large differences in the characteristics of individ-
uals lost to follow-up and those who completed the study on several variables,
which makes bias due to differential drop-out likely
Project EX-12001
Methods Country: USA

Setting: 18 continuation high schools in Southern California
Study design: cluster-RCT (assigned by block randomization)

Participants

Participants: 335 smokers, recruited by advertising and flyers within each school. 139 in 6 Project EX
schools, 120 in 6 Project EX plus 'school as community' (SAC) schools, 76 in 6 control schools.

Age range: 14-19 years. Mean age was 16.8 (+ 0.8) years

Criterion for inclusion: used tobacco in last 30 days

Follow-up method: questionnaires and telephone for those who had left school

Inducements to enter study: class credits and class release time
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Project EX-1 2001 (Continued)

Pre-study smoking status assessment: questionnaire. Mean smoking 8.8 cpd ( +9.3) mFTQ scores 30%
in range 0-6, 53% in range 7-13 and 17% in range 14-21

Post-study smoking status assessment: questionnaires

No significant demographic differences between arms of trial

Interventions

Intervention: initially schools split into 3 arms: (1) Project EX sessions alone (clinic-only schools). (2)
Project EX plus school community development 'school-as-community' (SAC schools). (3) Control:
standard care

1. Project Ex was 8 sessions or 'clinics' over a 6-week period delivered to groups and developed in
trials. 4 sessions were preparation for quitting over 2 weeks, and next 4 were weekly during the first
month post-quit

Theoretical basis of intervention: complex theoretical constructs including Ml etc, and including games
for groups, education and anger management, yoga, weight control, meditation, assertiveness train-
ing, role play and relapse prevention

2. SAC intervention: modelled on Toward No Drug Abuse programme. Student body organized service,
recreational and job training functions, and produced a Project newsletter, to enable expression of an-
ti-tobacco attitudes.

Outcomes Measurement: 30-day PPA; Follow-up periods: > 3 months, 6 months from start of study
Verification: CO (for 62 students and results adjusted by false quit reporting factor of this group)
Losses to follow-up: 51% in intervention group - 40% of intervention group dropped out during clinics -
42% in control group lost to follow-up.
Results: no difference in outcomes between two intervention arms of trial so study authors pooled data
and compared, as a single arm with control arm
Calculated OR based on 17% in intervention = 44 people and 8% in control being 6 people
Calculated OR=2.388 (0.976 to 5.841)

Notes Recruitment in intervention arm was voluntary; 90% of participants said they had volunteered because
they wanted help with quitting

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk "Randomized block design procedure," method not specified

tion (selection bias)

Allocation concealment Low risk Students recruited after schools randomized

(selection bias)

Blinding of participants Unclear risk Not specified

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Biochemical validation used for 62 students and results adjusted by false quit

sessment (detection bias) reporting factor of this group

All outcomes

Incomplete outcome data  Low risk Per-protocol analysis and ITT analysis yield similar outcomes, "evidence that

(attrition bias)
All outcomes

the study findings are robust despite the relatively high clinic drop-out rate."

Project EX-4 2007

Methods

Country: USA (Southern California)
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Project EX-4 2007 (Continued)

Setting: 12 continuation high schools

Study design: cluster-RCT

Participants

Participants: 1097 participants attending continuation high school
Age: range 13-19 years, mean 16.5 years, SD 1.0 years

Inclusion/exclusion criteria: participants included both smokers and non-smokers at baseline, no inclu-
sion/exclusion criteria stated

Follow-up method: questionnaires for 6-month and 12-month outcome measures, supplemented by a
"pipeline assessment protocol" using CO verification. These methods were also used to define baseline
smoking status.

Inducements to enter study: not reported

Baseline comparison by group: not reported for those who were smokers at baseline

Interventions

Based on the Project EX clinic program similar to the Project EX-1 2001 intervention. 8 sessions were
delivered over a 6-week period

Participants randomized to the comparison group received standard tobacco prevention and cessation
activities (if any) that were routinely provided by their school

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 6 and 12 months
Verification: "pipeline assessment protocol" using CO verification for all participants who consented
Results for baseline smokers were reported in a corrigendum published in 2010, as an ITT analysis.
Level of dropout among baseline smokers not reported

Notes Results for baseline smokers were taken from the corrigendum Sussman et al. (2010) rather than the
main trial paper.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Schools were matched and randomly assigned but method of randomization

tion (selection bias) not stated

Allocation concealment Unclear risk Extent of awareness of the matching not clear

(selection bias)

Blinding of participants Unclear risk Cluster-randomized by school - whether participants were aware of group al-

and personnel (perfor- location or allocation to other schools is not clear

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Paper reports a “pipeline assessment protocol” but unclear whether this was

sessment (detection bias) used for all participants. Self-report was also used.

All outcomes

Incomplete outcome data  Unclear risk No information on possible differential drop-out by group

(attrition bias)

All outcomes

Tobacco cessation interventions for young people (Review) 74

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Pérez-Milena 2012

Methods

Country: Spain
Setting: 5 high schools

Study design: RCT

Participants

Participants: 91 (1 =43, C = 48), 49% female
Age: mean 15.4

Criteria for inclusion: = 20 years, attending participating high schools, smoking = 1 cpw over last 6
months. Excluded for mental/psychiatric illness/disability, pregnancy, using any smoking cessation
pharmacology, student or parents or tutors not wishing student to participate

Follow-up method: in person
Inducements to enter study: none
Baseline characteristic equivalence:

Pre-test smoking status assessment: self-report, | = 84%, C = 81% were daily smokers, cpd 8.3 during
the week but 15.9 at weekends, FTND 3.1, 62% were low dependence (0-3)

Post-test smoking status assessment: biochemically validated self-report

Interventions

Intervention: 4 x 15-min weekly sessions with GPs, focus on initial reduction, signing a declaration to
quit at 3rd visit and 4th visit for reinforcement

Theoretical basis for intervention: Ml

Control: a single 15-min session with brief advice and a leaflet. All participants sent a text message on
quit date, the day before and a week after, and monthly emails for a year

Outcomes Measurement: 12-month continuous abstinence
Relevant follow-up periods: 12 months
Verification: expired CO <6 ppm (Smoke Check)
Loss to follow-up: 3 of 91

Notes New for 2017 update

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Simple randomization stratified by school, using Epidat 3.1
tion (selection bias)
Allocation concealment Low risk "Blinded allocation"
(selection bias)
Blinding of participants High risk Participants and personnel would have been aware of group assignment, as it
and personnel (perfor- was a behavioural intervention
mance bias)
All outcomes
Blinding of outcome as- Low risk Biochemically validated
sessment (detection bias)
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Pérez-Milena 2012 (Continued)
All outcomes

Incomplete outcome data Low risk 3 losses, counted as smokers for meta-analysis
(attrition bias)
All outcomes

Redding 2015

Methods Country: USA
Setting: 4 family planning clinics (2 in teaching hospitals, 2 in community health centres) in metropoli-
tan areas, Philadelphia
Study design: RCT

Participants Girls, aged 14-17 years, 84% African-American ethnicity, registering at family planning clinics
Exclusion criteria: pregnant at time of recruitment
828 participants randomized, including 166 "baseline smokers"

Baseline smoking status measured by self-report, with those classified as being in any of the first 3
stages of the Stage of Change model for smoking cessation classified as "baseline smokers"

No inducements to recruitment but could receive small non-monetary gift incentives (e.g. pencil case
and teddy bear) at clinic visits to minimize attrition and USD 10 gift vouchers at 12- and 18-month tele-
phone follow-up

Interventions Intervention: computer-based information and feedback, plus counselling from BA-/MA-level counsel-
lors with family planning counselling experience and training on smoking

Participants could attend = 4 sessions which included group-specific, computer-delivered feedback
and in-person counselling

Intervention period: 9 months
Theoretical basis: TTM

Usual care: generic, non-tailored computerized information and advice + standard “contraceptive edu-
cational counseling”

Outcomes Self-reported: computer-assisted surveys at baseline, 3, 6, 9 months; telephone phone follow-up sur-
veys at 12, 18 months (phone survey staff were blind to group allocation)

Cessation measure assessed using stages of change - e.g. if reported moving to action or maintenance
phase of smoking cessation

No biochemical verification

Notes New for 2017 update

Study was primarily aimed at increasing condom use but smoking cessation formed part of the inter-
vention and results were reported separately for those classified by the authors as “baseline smokers”

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk “The computer randomized participants to either the TTM or SC group (1:1 ra-

tion (selection bias) tio) within each recruitment site stratified by baseline stage of condom use.”
Tobacco cessation interventions for young people (Review) 76

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.

Cochrane Database of Systematic Reviews

Redding 2015 (continued)

Allocation concealment Low risk “The computer randomized participants to either the TTM or SC group (1:1 ra-
(selection bias) tio) within each recruitment site stratified by baseline stage of condom use.”
Blinding of participants Unclear risk Not specified if family planning personnel were blinded, or if participants in
and personnel (perfor- control arm were aware what participants in the intervention arm were given
mance bias)

All outcomes

Blinding of outcome as- Unclear risk Study personnel making follow-up telephone calls were blinded to group allo-
sessment (detection bias) cation but cessation was measured by participant self-report and participant
All outcomes knowledge of group allocation was unclear.

Incomplete outcome data  Low risk Loss to follow-up <40% (intervention group) at 48% (control group) at 12
(attrition bias) months. Study authors report results unaffected by multiple imputation and
All outcomes sensitivity analysis

Other bias High risk Smoking cessation component of the intervention may not have been deliv-

ered successfully: “Subsequent review of these reports for fidelity revealed
that counselors were much more ready to discuss condom use than they were
ready to discuss smoking related topics in sessions”

Robinson 2003

Methods

Country: USA
Setting: 18 schools in Memphis, Tennesee
Study design: RCT

Participants

Participants: 316 smokers referred to study by school administrators or parents after violation of
school no-smoking policy, 261 students (I = 169; C = 92) followed up to (2003

Age range: 13-19 year olds; 64% male

Follow-up method: telephone assessment, self-reporting

Inducements to enter study: fast food coupons, discounts at music stores and money on completion
Pre-study smoking status assessment: mFTQ

Significant demographic differences between arms of trial: more cases in intervention than control
arms because of school wish to have offenders treated

Interventions

Intervention: 4 x 50-min sessions behavioural programme, based on STS (Start To Stop) model, deliv-
ered by trained health educators, Ml at start of programme and monthly phone calls for 1 year to assess
smoking status and give brief support, based on stage of change.

Theoretical basis of intervention: aocial influence theory, motivational enhancement, CBT and TTM
Control: gritten material at start of study, and monthly phone calls to assess smoking status

Outcomes Measurement: 7-day PPA; follow-up periods: > 3 months, 12 months
Verification: attempted for all quitters. Salivary cotinine samples obtained for 18/41 cases, CO initially
as a "bogus pipeline" for some students

Notes Paper based on incomplete follow-up and denominators unclear so data not shown in comparisons.
No evidence of effect detected. We were unable to obtain clarification from study authors.
Stratified data available on baseline characteristics.
Referral to study for violation of school no-smoking policy raises issues of consent.

Risk of bias

Bias Authors' judgement  Support for judgement
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Robinson 2003 (continued)

Random sequence genera-  Unclear risk Randomization at individual level, method not specified

tion (selection bias)

Allocation concealment Unclear risk Not specified

(selection bias)

Blinding of participants Unclear risk Not specified

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Biochemical validation used (indicating that 50% of those who had reported

sessment (detection bias) quitting had falsified smoking status)

All outcomes

Incomplete outcome data  Unclear risk 92% retention but rates in each group not clear

(attrition bias)

All outcomes

Other bias Unclear risk Possible contamination as unit of allocation was student, so that controls and
interventions mixed in same schools, and there was no concealment of alloca-
tion.

Scherphof 2014
Methods Country: the Netherlands

Setting: baseline assessment carried out in schools, outcome data submitted via internet

Study design: RCT

Participants

Participants: 265 (I = 136, C = 129), 52.9% female
Age mean (SD): 1=16.56 (1.11), C=16.70 (1.16)

Criteria for inclusion: 12-18 years old, no major health problems, smoking = 7 cpd, parents of partici-
pants were aware of their smoking, participants were motivated to quit Participants excluded if cur-
rently using NRT, were pregnant or lactating, or were allergic to patches

Follow-up method: online questionnaires
Inducements to enter study: up to EUR 90 for completing all online follow-up assessments

Baseline characteristic equivalence: Only gender was significantly different between groups (I = 59.3%,
C=45.9%)

Pre-test smoking status assessment: self-report, banded cpd, < 10 (cpd): | = 24.8%, C = 23.1%; 11-20: | =
63.9%, C =65.3%; >20: 1=11.3%, C = 11.6%. Using the 265 included in analysis these percentages equal
64 participants smoking < 10 cpd, 171 participants smoking 11-20 cpd, and 30 participants smoking >
20 cpd

Post-test smoking status assessment: biochemically validated self-report

Interventions

Intervention: short behavioural intervention, followed by 6 or 9 weeks of 24 h NRT with patch, depend-
ing on smoking level at baseline

Theoretical basis for intervention: pharmacotherapy
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Scherphof 2014 (continued)

Control: placebo patch control, otherwise identical to intervention

Outcomes Measurement: 30-day PPA

Relevant follow-up periods: 6 months and 12 months

Verification: salivary cotinine measured using a NicAlert saliva strip (Nymox)

Loss to follow-up: 7.4% at 6 months, 10.1% at 12 months

Adverse events including tiredness, cough, insomnia, itchiness and headache
Notes New for 2017 update
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Randomized according to a computer-generated randomization list by the
tion (selection bias) pharmacy of the University Medical Centre to either (1) active study medica-

tion (nicotine patch) or (2) an identically appearing placebo (placebo patch)."

Allocation concealment Unclear risk "participants and research assistants were blind to treatment allocation" how-
(selection bias) ever does not specify how this occurred
Blinding of participants Low risk Trial was placebo controlled - "Novartis provided the study medication
and personnel (perfor- (Nicotinell and placebo, 21 mg, 14 mg, and 7 mg, identical in appearance)".
mance bias) "participants and research assistants were blind to treatment allocation"
All outcomes
Blinding of outcome as- Low risk Occurred via on online questionnaire, biochemically validated
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Excluded from analyses prior to follow-up: n =8 (1 in intervention, 7 in con-

(attrition bias)
All outcomes

trol), due to inconsistent answers; quitted participation; filled out <2 ques-
tionnaires

Participants who did not complete the 7th (n =19, 7.4%) or 8th (n =26, 10.1%)
online questionnaires were not spread significantly differently across treat-
ment groups

Sherbot 2005

Methods

Country: Canada, Nova Scotia

Setting: intervention introduced into a wider programme set up for young people who had been iden-
tified as having substance abuse problems (including drugs, alcohol and gambling but not tobacco).
Study design: RCT

Participants

Participants: 39 young people, 13 in each study group referred onto programme from both urban and
rural settings

Age range: 13-19 years

Criterion for Inclusion: enrolled on 'Choices Adolescent Treatment Program' and not taking any psy-
chotropic drugs

Inducements: wait list received 2 x CAD 25 each and intervention groups 4 x CAD 25 each. All complet-
ing participants at 7/12 received CAD 25

Follow-up method: participants contacted by phone or mail

Pre-study smoking status assessment: FTND
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Sherbot 2005 (continued)

Post-study smoking status assessment: self-reported quitting & FTND

Interventions

Intervention: Group A - motivational enhancement therapy delivered by trained therapists over a peri-
od of 4 weeks at 1 individual session/week

Intervention: Group B - Completion of 'Quit 4 life' booklet over a period of 4 weeks at 2 sessions in the
1st week, 2 sessions in the 2nd week, 2 sessions in the 3rd week, and 3 sessions in the 4th week
Theoretical basis of intervention: Ml

Control: on waiting list

Outcomes Self-reported quitting at 6 months; Group A 5; Group B 1; control: 2
Losses to follow-up: overall 10.3%, Group A 2.6%, Group B 2.1%, control 2.7%

Notes All referrals to both programme and this study were voluntary. 100% of those studied also used mari-
juana. Quitting data not verified and large differences between intervention groups in baseline smok-
ing reports, possibly explained by outliers

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  High risk "Participants had the opportunity to draw either an “A,” “B,” or “C” to deter-

tion (selection bias) mine which group they were to be in"

Allocation concealment High risk No possibility of concealment

(selection bias)

Blinding of participants Unclear risk Not specified but due to nature of intervention, performance bias unlikely

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk No blinding reported, no biochemical validation used

sessment (detection bias)

All outcomes

Incomplete outcome data Low risk 4/39 lost at 6 months

(attrition bias)

All outcomes

Other bias High risk Large differences between intervention groups in baseline smoking reports,

possibly explained by outliers.

Skov-Ettrup 2014

Methods

Country: Denmark
Setting: online, participants were members of Xhale.dk

Study design: RCT

Participants

Participants: 2030 (I = 1055, C = 975) daily smokers, 59.3% female
Age range: 15-25 years, mean (SD): 1=19.4 (3.1),C=19.5(3.2)

Criteria for inclusion: daily smoker, aged 15-25 years, valid email address or mobile phone number,
self-chosen quit date between 14 February 2007 and 1 August 2009
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Skov-Ettrup 2014 (Continued)

Follow-up method: contacted via email to complete internet-based questionnaire, email/text re-
minders sent after 4 days and after 11 days. If there was still no response after 18 days up to 4 attempts
were made to contact participants over telephone

Inducements to enter study: none

Baseline characteristic equivalence: “At baseline there were no statistically significant differences be-
tween groups”

Pre-test smoking status assessment: self-report, mean (SD) cpd: | = 15.4 (7.0), C = 15.6 (6.8)

Post-test smoking status assessment: self-report

Interventions

Intervention: access to programme website, which included smoking facts, tests, exercises, videos and
a chat forum. In addition there was the option of receiving tailored text messages. This entailed a week-
ly message up to 4 weeks before their quit date, and a daily message 1-3 days before the quit date.
Then they received 2 tailored text messages/d during a period of 4 weeks. For the following 4 weeks,
the frequency of text messages declined to 4-5 text messages/week. The system generated 3 types of
tailored messages based on 3 different tailoring parameters: self-efficacy, beliefs about smoking and
themes chosen by the user.

Theoretical basis for intervention: Stage of Change theory and theory of planned behaviour

Control: also had access to website and the option to activate text messages. These messages were less
frequent and untailored. Messages were sent once daily for 5 weeks beginning 5 days before the chosen
quit date. Weekly messages were sent for the following 3 weeks.

Outcomes Measurement: 30-day PPA
Relevant follow-up periods: 12 months
Verification: none
Loss to follow-up: 1 =73.7%, C=71.9%
Notes New for 2017 update. This review used all randomized participants, whether or not they chose to acti-
vate text messages.
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Abstract states participants were "consecutively randomized", the meaning of
tion (selection bias) which is unclear. No further details of the randomization process were present.
Allocation concealment Unclear risk Same problems as random sequence generation (above)
(selection bias)
Blinding of participants Low risk Participants were unaware of the random allocation. Personnel did not deliver
and personnel (perfor- the intervention, as it was through text messaging and email.
mance bias)
All outcomes
Blinding of outcome as- Unclear risk The majority of follow-up took place online (although if participants did not
sessment (detection bias) respond to online prompts, interviews took place via telephone - unclear
All outcomes whether assessors were blinded)
Incomplete outcome data  High risk High rates of dropout as would be expected from online intervention however
(attrition bias) rates above 50%, 73.7% in intervention group and 71.9% in control group
All outcomes
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Skov-Ettrup 2014 (Continued)

Other bias High risk Participants were given the option to receive text messages so not all partici-
pants benefited from differential treatment between study arms.
Woodruff 2007
Methods Country: USA, San Diego County

Setting: 14 schools
Study design: cluster-RCT

Participants

Participants: 136 young people volunteering, (1=77; C=59)

Age range: 14-19 years

Criterion for Inclusion: volunteering and consented (parents and teenagers) and smoking = 1 cigarette
within the last 30 days

Inducements: participants were asked to complete an online survey and paid (sum in brackets) on
completion of survey at baseline(USD 5), immediate post intervention (USD 10), 3 months post comple-
tion (USD 15) and 12 months post completion (USD 20)

Follow-up method: completion of online survey with reminders

Pre-study smoking status assessment: self-reported

Post-study smoking status assessment: self-reported quitting

Interventions

Intervention: web-based virtual reality world based on sky mall with students as avatars and counsellor
present as avatar. Information represented as "shops" and galleries and chat possible as more than one
student can be "present". Chat texted based at foot of screen. Students also offered 1-to-1 counselling
sessions with Smoking Cessation professional

Theoretical basis of intervention: Ml and responses in virtual world based on SCT

Control: asked to complete online surveys with inducements

Outcomes Self-reported quitting (7-day PPA) at 1 year;1=19,C=18
Losses to follow-up: overall 27.2%, | = 32.5%, C = 20.3%

Notes "Effects of clustering were small" so analysis at individual level

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Cluster-randomized by school, method not described

tion (selection bias)

Allocation concealment High risk Students recruited after schools randomized, with different recruitment meth-

(selection bias) ods. The 2 conditions did not differ significantly on demographic data, al-
though a significantly greater proportion of intervention subjects were alter-
native/continuation high school students. The groups differed significantly on
several baseline smoking variables

Blinding of participants Unclear risk Not specified but due to nature of intervention, performance bias unlikely

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk No blinding reported, no biochemical validation used

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Loss to follow-up was 25% post intervention, 21% for the 3-month follow-up

(attrition bias) survey, and 27% at 12 months. Survey non-response was higher among inter-

Tobacco cessation interventions for young people (Review) 82

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::'leleal:lf.lswns

Cochrane Database of Systematic Reviews

Woodruff 2007 (Continued)

All outcomes vention participants then among controls (33% vs 15%). All randomized par-
ticipants included in ITT analysis

C: control group

CBT: cognitive behavioural therapy

CO: carbon monoxide

cpd: cigarettes per day

cpw: cigarettes per week

ED: Emergency Department

FTND: Fagerstrom Test for Nicotine Dependence
h: hour(s)

I: intervention group

ITT: intention-to-treat

MI: Motivational Interview/ing

NoT: Not on Tobacco

NRT: nicotine replacement therapy

(m)FTQ: (modified) Fagerstrom tolerance questionnaire
OR: odds ratio

PPA: point prevalence abstinence

RCT: randomized controlled trial

SCT: social-cognitive theory

SD: standard deviation
SR: sustained release

TTM: Transtheoretical model (stages of change)

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Abelin 1989

NRT double-blind randomized trial for 112 young people. Reported follow-up was for 3 months on-
ly.

Adelman 2001

RCT of a psycho-social intervention targeted at young people. Although measurements made at 6
months' follow-up, the control group were given the intervention 3 months after the intervention
group, therefore only 3 months' effectiveness data were available

Adelman 2009

NCT of nasal spray for 6 weeks plus counselling vs counselling alone. Unpleasant adverse effects,
poor adherence, and consequent lack of efficacy did support the use of nicotine nasal spray as an
adjunct to counselling. Outcome reported at 12 weeks therefore not added to review.

Ames 2007 Median age of study subjects was 20 years with range 18-21 years. This age range is outside scope of
this review.

An 2007 Evaluated recruitment strategies, not smoking cessation

Arora 2010 Study reported prevalence-level information only so it was not possible to identify individual-level

smoking cessation. Majority of sample (around 95%) were non-smokers at baseline. Although inter-
vention contained a cessation component it was not possible to separate this from the effect of the
other components of the intervention. Study was previously listed as an ongoing study, excluded in
2017 update after publication of the results paper (Harrell 2016).

Audrain-McGovern 2011

Although a cessation trial, the intervention group could choose reduction rather than cessation as
an outcome. Not added to data as not a pure cessation trial.

Audrey 2008

Smoking prevention programme, not cessation

Bannink 2014

Not all participants were smokers
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Study

Reason for exclusion

Bauman 2000

The authors state that there were "no activities focused explicitly on cessation or reduction " in
their intervention.

Bloor 1999

Controlled trial using pupil advocates but only 3-month follow-up

Bond 2004

No discrete cessation component or results

Bramley 2005

Study participants outside age range of review

Braverman 1994

Report not found but unlikely to be a trial

Brendryen 2008

Trial of internet-based support over 12-month period for > 18-year-olds. Self-reports of abstinence
used with no verification. Main outcome repeated reports of abstinence at 1, 3, 6 and 12 months.

Brinker 2016

Participants were not smokers at baseline.

Buller 2014a

Adult population (mean age = 25.0 years)

Buller 2014b

Adult population (mean age = 24.9 years)

Burton 1994

This is a report of the secondary cessation component/effects of the Project TNT intervention de-
signed as a preventative programme. Follow-up was 4 months after start of trial. Summary paper
published in 2009.

Cai 2000

Intervention over 4 weeks and follow-up of cases for further 3 months. Excluded as not having 6-
month follow-up but results from 3 months give no evidence of effectiveness:

1/12 (end of treatment OR = 1.027 (0.57-1.84) and 4/12 from beginning of study = OR 0.971
(0.53-1.77)

Campbell 2008

This trial was not designed as a pure cessation intervention.

Cavallo 2007 Preliminary data giving end-of-treatment rates of cessation but no long-term follow-up

Chan 1988 Non-randomized controlled trial. Previously included, but excluded in 2017 update because of up-
dated inclusion criteria.

Chen 2006 Follow-up only 4 weeks so not eligible for this review

Colby 1998 RCT of brief Ml in a hospital setting. Follow-up at three months so not eligible for this review.

Curry 2013 Review

Digiusto 1994

This study, a "quasi-experiment" with pair matching for analysis, described 2 interventions (same
intervention but different time of delivery) and control. Control data on quitting collected at 6
months but data from 1 intervention arm collected at approximately 19 weeks after allocation.

Dino 1998

West Virginia NoT with 3- and 4-month follow-up data from baseline

Egger 1983

Community intervention, with cessation component and control population, aimed at adults in
community > 18 years. Although subset of population this study was not aimed primarily at young
people.

Ehrsam 1991

Average age of participants in intervention group 21.9 + 6.8 years and control 24.1 + 6.9 years.
Small size of overall study groups (56 cases in each arm) would mean it would be difficult to extract
meaningful outcomes from sub-group analysis for age range of this review.
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Study

Reason for exclusion

Elsasser 2002

Conference paper: trial of only 17 cases randomized to treatment or control therefore very under-
powered. Outcome measured at 3/12.

Emmons 2003 This study was long-term follow-up of children who had had cancer. Current age of participants
was 31 + 6.6 years.

Erol 2008 Uncontrolled before and after study

Escoffery 2004 Programme aimed at college students > 18 years of age. Average age of participants was 21 years

Faessel 2009

Clinical trial of safety and tolerability and pharmacokinetics of 14 days of high-dose varenicline.
Study design did not include cessation outcomes

Fagan 2003

This was an RCT designed to control tobacco use amongst young people and based in the work-
place. Outcomes were reduction of use and intention to quit measures rather than actual cessation

Figa-Talamanca 1989

Educational RCT aimed at whole class groups and not specifically smokers

Flay 1995 Primarily a prevention programme and measured outcomes were in terms of knowledge and inten-
tion to quit. Cessation component not discrete

Gray 2011 A trial of sustained-release bupropion combined with contingency management. The primary out-
come was 7-day cotinine-verified PPA but follow-up was only for 12 weeks.

Gray 2012 Last follow-up only at 12 weeks

Ha 2015 Non-randomized controlled trial

Hamilton 2005

A school-based cluster-RCT designed to test a harm minimization approach. Only prevalence data
available, no discrete results for smokers

Hancock 2001

Trial of community intervention aimed at teenagers that reported population prevalence of smok-
ing rather than following up individual smokers

Hanson 2003

Trial of NRT (patches) for 13-19 year olds. Abstinence reported at 10 weeks post quit date

Hanson 2006

A harm reduction study rather than cessation

Haug 2009

Study of SMS intervention for young adults. Mean age = 25 years

Heikkinen 2009

Finnish study of smokers aged 15-16 years. 2 intervention groups, information and support offered
by dentist or school nurse. Only 3-month follow-up

Hellmann 1988

Although (quasi) experimental in design there was no formal randomization or attempt to case
match and baseline characteristics not been assessed or compared

Helstrom 2004

Potentailly interesting study with positive results but follow-up only 5 months in initial report

Higgs 2000 This primarily a prevention trial reporting secondary cessation effects
Hollis 1994 Not targeted at regular smokers and discrete quitting data not available
Horn 2004 Report of West Virginia trial with 3-month follow-up data only
Hort 1995 Prevention review. No discrete cessation programme
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Study

Reason for exclusion

Jason 1982

This was essentially a trial of 2 whole-class prevention strategies

Josendal 1998

Primarily a prevention study

Kang 2005

Excluded as follow-up was 4 weeks

Kealey 2009

Telephone counselling intervention (Ml and cognitive behavioral skills training) with matched pair
design

Kelleher 1999

Smoking cessation was a component of an intervention to reduce cardiovascular risk. No discrete
results measured

Kentala 1999

Intervention by dentists to discuss smoking during annual check up. Young people randomized to
brief intervention or normal care. Prevalence data only collected. Individual smokers not followed

up

Keyser 2014 Review

Killen 1988 This was a cardiovascular health promotion trial with a smoking cessation component but without
discrete results for individual smokers.

Kim 2004 No discrete cessation component in report

Knishkowy 2008

Prevention study

Kong 2015

Follow-up was 3 months only

Krishnan-Sarin 2013

Follow-up was 3 months only

La Torre 2013

Participants were not smokers at time of recruitment

Lando 2007

Study experienced some recruitment issues and it is not clear that all participants were active
smokers

Lotecka 1983

Cogpnitive behavioural intervention trialled in 4 schools. No discrete results available and follow-up
3 months

McCambridge 2004

Follow-up of smoking component was 3 months only

McCuller 2006

Project EX intervention that reported 3-month follow-up

Mermelstein 2006

Follow-up 3 months only

Minary 2013 Non-randomized - the study was controlled; however the differences between arms were investi-
gated at baseline and there were significant differences, which were not controlled for in the analy-
sis

Mokina 2015 Aimed at reducing intensity of smoking activity, not cessation

Myers 2005 Non-randomized controlled trial. Previously included, but excluded in 2016 update because of up-
dated inclusion criteria

Myers 2008 Although a smoking cessation intervention, it was targeted at and outcomes recorded for other

substances

Niederhofer 2004

Trial of bupropion versus placebo. Effectiveness measured at 90 days (3 months)
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Study

Reason for exclusion

Norman 2008

No discrete quit data available. Confirmed with study author

NoT AL 2008 Non-randomized controlled trial. Previously included, but excluded in 2017 update because of up-
dated inclusion criteria.

NoT FL 2001 Non-randomized controlled trial. Previously included, but excluded in 2017 update because of up-
dated inclusion criteria.

NoT NC 2005 Non-randomized controlled trial. Previously included, but excluded in 2017 update because of up-
dated inclusion criteria.

NoT WV 2004 Non-randomized controlled trial. Previously included, but excluded in 2017 update because of up-

dated inclusion criteria.

Pallonen 1998

This was a comparison trial between 2 interventions. There was no control group randomized to
'placebo'/no intervention. The study authors state "The inclusion of two different interventions (for
smokers) rather than a treatment/control comparison is for process analysis since the sample size
was inadequate for a clinical trial." The number of smokers in study was 135.

Park 2015

Review

Patten 2014

Majority of tobacco consumed by participants was smokeless, outcomes not divided by type of to-
bacco

Pbert 2006

Excluded as follow-up only 3 months

Pbert 2008

Not specifically targeted at smokers and no discrete results available at this time

Peirson 2016

Review

Perry 1980 This was primarily a prevention study as the stated aim was to influence the incidence of smoking.
The results were presented in such a form that overall prevalence was measured for a whole year
group and discrete smokers could not be identified.

Prokhorov 2010 Of 1574 participants, only 62 were smokers

Quinlan 2000 Clinical trial using intervention matched to stage of change (TTM). Age range 18-55 years. Mean age
by group of participants was 20.41 years, 21.71 and 23.3 years and therefore this study falls outside
the scope of this review.

Rabius 2004 The age range of this study included a cohort of 18-25 year olds. it is not possible to disaggregate 18
and 19 year olds from report of study but author contacted for primary data. If available these data
will be incorporated in future versions of review

Ramo 2015 Adult population (mean age = 20.8 years)

Reynolds 2015

6-week follow-up only

Rice 2010 Study based on Project Towards No Tobacco (Project EX-4 2007). Non random allocation instead
compared cohorts in different years.
Roddy 2006 Although this study mets all other inclusion criteria the outcome was measured at 13 weeks. This

review uses Russell Standards, i.e. a minimum of a 6-month follow-up.

Rubinstein 2008

12-week follow-up only
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Study

Reason for exclusion

Schepis 2006

Excluded as outcome was measured at 4 weeks

Severson 1991

Essentially a prevention study

Shi2013

12-week follow-up only

Simmons 2011

Test of web-based intervention in American college students, participants > 18 years

Simmons 2013

Adult population (mean age = 20.54 years)

Sims 2013

Reported outcomes for young adults aged 18-24 years; average age not reported but > 20 years.
Original study intended to recruit adolescents smokers but low recruitment, and results for 52 ado-
lescents not reported

Solomon 2009

Outcomes long-term prevalence of smoking

Stamm-Balderjahn 2012

Non-randomized controlled trial with 40% of participants being non-smokers. Unknown if smokers
were baseline matched

Stein-Seroussi 2009

Cluster-RCTincluding biochemical verification of cessation. Outcome reported after 90-day fol-
low-up

Stephens 2001 Good-quality trial of motivational enhancement for young people but follow-up only 30 days at
end of an intervention of 5 weeks' duration. Study author notes a high dropout rate
Stoddard 2005 Prevalance only measured, no discrete cessation data

Sussman 1995

This was a trial of Project Towards No Tobacco (Project EX-4 2007), an intervention based on cessa-
tion intervention clinics. Outcomes were self-reported at 4 months after start of intervention

Sussman 2012

Not a trial. Reports on progress of translated versions of Project EX

Thrul 2015 Non-randomized controlled trial, differences in baseline characteristics were present

Travis 2009 Excluded as aimed at college students with participants median age 21 + 3 years and only 3-month
follow-up.

Tuisku 2016 Adult population

Turner 2006 Aversion of NoT with web-based component added. Only 3/12 follow-up

Wang 2006 Not a trial of intervention but a correlation analysis

Werch 2008 Trial of brief, image- based, multiple behaviour intervention for adolescents and college students.

Aimed at range of substance abuse. 3-month follow-up

Whittaker 2011

Although recruiting > 16 years, mean age of participants was 27 years +/- 8.7

Winkleby 2004

Programme aims were to reduce smoking and although gives 6/12 follow-up, discrete results not
available for individual smokers as unit of analysis was school

Witkiewitz 2014

Adult population (mean age = 20.5 years)

Wongwiwatthananukit 2010

Trial of pharmacist-based cessation programme for youth offenders, 1 arm voluntary cessation,
1 arm compulsory cessation. Excluded as non-randomized allocation as part of criminal justice
process
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Study Reason for exclusion

Ybarra 2013 Adult population (mean age = 21.8 years)

MI: motivational interview/ing

NoT: Not on Tobacco

NRT: nicotine replacement therapy

OR: odds ratio

PPA: point prevalence abstinence

RCT: randomized controlled trial

SMS: short message service (text)

TTM: Transtheoretical model (stages of change)

Characteristics of ongoing studies [ordered by study ID]

Gorzkowski 2016

Trial name or title Implementation and impact of the 5As tobacco conseling intervention with adolescents in pedi-
atric practice

Methods 2-arm cluster-RCT

Participants 10,967 adolescents aged > 14 years, 936 of whom were smokers at baseline

Interventions 5As tobacco intervention (Ask-Advise-Assess-Assist-Arrange)

Outcomes Self-reported smoking cessation at 4-6 weeks and 6 months, cpd, quit attempts, relapse after quit

attempts, intention to quit

Starting date

Contact information Julie A Gorzkowski
Notes New for 2017 update. Published only as a conference abstract with trial paper pending
Haug 2014b
Trial name or title Efficacy of an internet and SMS-based integrated smoking cessation and alcohol intervention for

smoking cessation in young people

Methods 2-arm cluster-RCT
Participants 1350 daily or occasional smokers who are students at vocational schools in Switzerland
Interventions Mobile coach tobacco plus (MCT+), a tailored web- and text-based integrated smoking and alco-

hol cessation intervention. The control is Mobile Coach Tobacco (MCT), a tobacco cessation pro-
gramme delivered by text only

Outcomes 7-day and 30-day PPA at 6 months, cigarette consumption per day and per month at 6 months,
Health Action Process Approach stage of change, quit attempts within 6-month period, alcohol
consumption

Starting date September 2016
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Haug 2014b (continued)

Contact information

Dr Severin Haug. Address for correspondence: Konradstrasse 32, Zurich, 8031, Switzerland email:
severin.haug@isgf.uzh.ch

Notes

New for 2017 update

NCT01312909

Trial name or title

Smoking cessation in healthy adolescent smokers

Methods

RCT

Participants

Healthy smokers aged 12-19

Interventions

Varenicline 1 mg twice/d, 0.5 mg twice/d or placebo

Outcomes

Reduction or abstinence through to week 52

Starting date

TBC

Contact information

Pfizer 1-800-718-1021

Notes

Added 2013

NCT01509547

Trial name or title

Varenicline for adolescent smoking cessation

Methods

RCT

Participants

14-21-year-old daily smokers with a desire to quit

Interventions

Pharmaceutical participants > 55 kg will take varenicline/placebo 0.5 mg once daily for 3 days,
titrated to 0.5 mg twice daily for 4 days, titrated to 1 mg twice daily for 11 weeks. Participants < 55
kg will take varenicline/placebo 0.5 mg once daily for 7 days, titrated to 0.5 mg twice daily for 11
weeks

Outcomes

Smoking abstinence at 26 weeks confirmed with CO breathalyser, self-reported cpd, change in uri-
nary cotinine measurement, frequency of treatment-emergent adverse events

Starting date

August 2012

Contact information

Lori Ann Ueberroth, USA telephone number: 843-792-8220 email: ueberro@musc.edu

Notes

New for 2017 update

NCT02021175

Trial name or title

Korean youth smoking cessation study

Methods

2-arm RCT

Tobacco cessation interventions for young people (Review) 20
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NCT02021175 (Continued)

Participants

14-19 year old Korean or Korean-American smokers living in Los Angeles County who are interested
in quitting smoking

Interventions

6 weeks of cognitive-behavioural motivational enhancement therapy via internet and cell phones,
vs 6 weeks of standard of care

Outcomes

7-day PPA rates at end of treatment and 6-month follow-up, verified with urinary cotinine and ex-
haled CO

Starting date

June 2016

Contact information

Steve Shoptaw Ph.D, USA telephone number: (310) 794-0619 ext 225, email address:
sshoptaw@mednet.ucla.edu

Notes

New for 2017 update

NCT02218281

Trial name or title

Developing a smartphone app with mindfulness training for teen smoking cessation

Methods

3-arm cluster-RCT

Participants

English-speaking 13-19-year-old smokers interested in quitting in the following 3 weeks

Interventions

C2Q-Teen smartphone app incorporating mindfulness training or NCI’s QuitSTART smartphone app
without mindfulness, or written smoking cessation materials

Outcomes

7-day PPA rates validated with salivary cotinine at 3 and 6 months, feasibility of participant recruit-
ment and retention, acceptability of the 3 interventions and usage of C2Q-Teen as a predictor of
smoking abstinence

Starting date

September 2014

Contact information

Lori Pbert PhD, Professor of Medicine, University of Massachusetts, Worcester

Notes

New for 2017 update

CO: carbon monoxide

cpd: cigarettes per day

PPA: point prevalence abstinence
RCT: randomized controlled trial
TBC: to be confirmed

DATA AND ANALYSES

Comparison 1. Behavioural interventions grouped by delivery method

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Individual counselling vs control 7 2088 Risk Ratio (Fixed, 95% Cl) 1.07[0.83,1.39]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2 Group counselling vs control 9 1910 Risk Ratio (Fixed, 95% Cl) 1.35[1.03,1.77]

3 Interventions using technology vs con- 9 Risk Ratio (Fixed, 95% Cl) Subtotals only

trol

3.1 Computer-based interventions 3 340 Risk Ratio (Fixed, 95% Cl) 0.79[0.50, 1.24]

3.2 Interventions using messaging 3 2985 Risk Ratio (Fixed, 95% Cl) 1.18[0.90, 1.56]

3.3 Computer-based and face-to-face 3 1703 Risk Ratio (Fixed, 95% Cl) 1.18[0.96, 1.46]

counselling interventions

4 Interventions with multiple delivery 8 2755 Risk Ratio (Fixed, 95% Cl) 1.26[0.95, 1.66]
methods vs control

Analysis 1.1. Comparison 1 Behavioural interventions grouped
by delivery method, Outcome 1 Individual counselling vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio

vention Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brown 2003 116 75 0.5 (0.455) —_ 8.43% 1.72[0.71,4.2]
Colby 2005 43 42 1.1(1.134) — 1.36% 2.93[0.32,27.05]
Colby 2012 79 83 0.5(0.899) L E— 2.16% 1.58[0.27,9.18]
Harris 2010 245 207 -0.2 (0.175) = 56.97% 0.83[0.59,1.17]
Pbert 2011 486 582 0.3(0.338) T 15.27% 1.35[0.7,2.63]
Pérez-Milena 2012 43 48 0.3(0.351) T+ 14.16% 1.32[0.66,2.62]
Sherbot 2005 26 13 1.1(1.025) R e — 1.66% 3[0.4,22.38]
Total (95% CI) 2 2 100% 1.07[0.83,1.39]
Heterogeneity: Tau?=0; Chi*=6.06, df=6(P=0.42); 1?=0.96%
Test for overall effect: Z=0.51(P=0.61) ‘ ‘ ‘ ‘

Favours control ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 1.2. Comparison 1 Behavioural interventions grouped
by delivery method, Outcome 2 Group counselling vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Greenberg 1978 25 25 1.8 (1.042) -— 1.75% 6[0.78,46.26]
Hoffman 2008 61 44 0.3(0.401) -1+ 11.85% 1.37[0.62,3.01]
Joffe 2009 104 89 -0.4 (0.426) —t 10.52% 0.7[0.3,1.61]
NoT MD 2009 92 102 0.1(0.559) i — 6.09% 1.11[0.37,3.32]
NoT WV 2011 90 63 0.3(0.442) —T 9.75% 1.33[0.56,3.16]
Project EX Spain 2015a 112 99 2.4 (1.89) + ; 0.53% 11.5[0.28,467]
Project EX Spain 2015b 100 112 0.4 (0.374) -+ 13.62% 1.45[0.7,3.02]
Favours control ~ 0-01 0.1 1 10 100 Favours intervention
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Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio

vention Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Project EX-12001 259 76 0.8 (0.513) T 7.24% 2.15[0.79,5.88]
Project EX-4 2007 244 213 0.3(0.222) - 38.65% 1.35[0.88,2.09]
Total (95% CI) L g 100% 1.35[1.03,1.77]
Heterogeneity: Tau?=0; Chi*=6.7, df=8(P=0.57); 1>=0%
Test for overall effect: Z=2.18(P=0.03) ‘ ‘ ‘ ‘

Favours control ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 1.3. Comparison 1 Behavioural interventions grouped by
delivery method, Outcome 3 Interventions using technology vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
1.3.1 Computer-based interventions
O'Neill 2000 31 34 0.3(0.623) — T 14.04% 1.37[0.4,4.65]
Patten 2006 70 69 -0.8 (0.576) —— 16.43% 0.44[0.14,1.36]
Woodruff 2007 7 59 -0.2(0.28) —.— 69.53% 0.81[0.47,1.4]
Subtotal (95% CI) & 100% 0.79[0.5,1.24]
Heterogeneity: Tau?=0; Chi*=1.84, df=2(P=0.4); 1>=0%
Test for overall effect: Z=1.02(P=0.31)
1.3.2 Interventions using messaging
Haug 2013 372 383 -0(0.327) — 18.19% 0.97[0.51,1.84]
Mason 2016 100 100 0.4 (0.315) T 19.6% 1.5[0.81,2.78]
Skov-Ettrup 2014 1055 975 0.2 (0.177) -' 62.21% 1.16[0.82,1.65]
Subtotal (95% CI) V'S 100% 1.18[0.9,1.56]
Heterogeneity: Tau?=0; Chi*=0.94, df=2(P=0.63); 1>=0%
Test for overall effect: Z=1.21(P=0.23)
1.3.3 Computer-based and face-to-face counselling interventions
Aveyard 2001 547 542 0(0.13) . 67.3% 1.03[0.8,1.33]
Hollis 2005 226 222 0.6 (0.211) —— 25.55% 1.79[1.19,2.71]
Redding 2015 7 89 -0(0.399) —— 7.15% 0.96[0.44,2.11]
Subtotal (95% CI) . 100% 1.18[0.96,1.46]
Heterogeneity: Tau?=0; Chi*=5.27, df=2(P=0.07); 1°=62.02%
Test for overall effect: Z=1.58(P=0.11)
Favours control  0-01 0.1 1 10 100 Favours intervention

Analysis 1.4. Comparison 1 Behavioural interventions grouped by delivery
method, Outcome 4 Interventions with multiple delivery methods vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Abroms 2008 48 35 0.6 (0.807) —’—0— 3.09% 1.82[0.38,8.86]
Favours control ~ 0-01 0.1 1 10 100 Favours intervention
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Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Dalum 2012 505 642 0.2 (0.413) —T— 11.78% 1.17[0.52,2.62]
Gungormus 2012 30 30 3(1.425) 4'—’ 0.99% 20.99[1.29,342.73]
Guo 2014 78 65 2.2(1.338) —4’—’ 1.12% 9.17[0.67,126.27]
Horn 2007 40 34 -0.2 (1.395) + 1.03% 0.85[0.06,13.08]
Kelly 2006 30 26 0.4 (0.567) I 6.26% 1.52[0.5,4.6]
Lipkus 2004 209 193 0.1(0.199) E 3 50.72% 1.1[0.74,1.62]
Peterson 2009 403 387 0.3(0.283) T#— 25.01% 1.29[0.74,2.25]
Total (95% CI) | 2 100% 1.26[0.95,1.66]
Heterogeneity: Tau?=0; Chi*=7.01, df=7(P=0.43); 1?=0.17%
Test for overall effect: Z=1.61(P=0.11) ‘ ‘ ‘ ‘
Favours control ~ 0-01 0.1 1 10 100 Favours intervention

Comparison 2. Comparison of theoretical basis of behavioural interventions

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1 Stage of Change models vs control 6 3282 Risk Ratio (Fixed,95%  1.06[0.85, 1.31]
Cl)

2 Motivational interviewing vs control 10 1752 Risk Ratio (Fixed,95%  1.11[0.90, 1.36]
Cl)

3 Social cognitive theory vs control 6 3667 Risk Ratio (Fixed,95%  1.16[0.88, 1.51]
Cl)

4 Complex theoretical model with stage of 9 2827 Risk Ratio (Fixed, 95%  1.40[1.14,1.74]

change, motivational interviewing, cognitive Cl)

behavioural therapy and/or social cognitive
theory vs control

Analysis 2.1. Comparison 2 Comparison of theoretical basis of
behavioural interventions, Outcome 1 Stage of Change models vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Aveyard 2001 547 542 0(0.13) . 70.66% 1.03[0.8,1.33]
Dalum 2012 505 642 0.2 (0.413) —Tt— 7% 1.17[0.52,2.62]
Gungormus 2012 30 30 3(1.425) % 0.59% 21.01[1.29,343.07]
Haug 2013 372 383 -0(0.327) — 11.17% 0.97[0.51,1.84]
O'Neill 2000 31 34 0.3(0.623) — Tt 3.08% 1.37[0.4,4.65]
Redding 2015 7 89 -0(0.399) — 7.5% 0.96[0.44,2.11]
Total (95% CI) ¢ 100% 1.06[0.85,1.31]
Heterogeneity: Tau?=0; Chi*=4.79, df=5(P=0.44); 1>=0%

Favours control ~ 0-01 0.1 1 10 100 Favours intervention

Tobacco cessation interventions for young people (Review) 94
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Test for overall effect: Z=0.5(P=0.62)

Favours control  0-01 0.1 1 10 100 Favours intervention

Analysis 2.2. Comparison 2 Comparison of theoretical basis of behavioural
interventions, Outcome 2 Motivational interviewing vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio

vention Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brown 2003 116 75 0.5 (0.455) .+ 5.52% 1.72[0.71,4.2]
Colby 2005 43 42 1.1(1.134) B — 0.89% 2.93[0.32,27.05]
Colby 2012 79 83 0.5(0.899) e e e— 1.41% 1.58[0.27,9.18]
Harris 2010 245 207 0.2 (0.175) = 37.33% 0.83[0.59,1.17]
Horn 2007 40 34 0.2 (1.394) * 0.59% 0.85[0.06,13.06]
Kelly 2006 30 26 0.4 (0.567) [ s — 3.56% 1.52[0.5,4.6]
Lipkus 2004 209 193 0.1(0.199) —f— 28.87% 1.1[0.74,1.62]
Mason 2016 100 100 0.4 (0.315) T 11.52% 1.5[0.81,2.78]
Pérez-Milena 2012 43 48 0.3(0.352) T+ 9.23% 1.32[0.66,2.63]
Sherbot 2005 26 13 1.1(1.025) S B S 1.09% 3[0.4,22.38]
Total (95% CI) ¢ 100% 1.11[0.9,1.36]
Heterogeneity: Tau?=0; Chi*=7.04, df=9(P=0.63); 1>=0%
Test for overall effect: Z=0.94(P=0.34)

Favours control ~ 0-01 0.1 1 10 100 Favours intervention

Analysis 2.3. Comparison 2 Comparison of theoretical basis of
behavioural interventions, Outcome 3 Social cognitive theory vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio

vention Ratio]

N N (SE) 1V, Fixed, 95% CI 1V, Fixed, 95% ClI

Abroms 2008 48 35 0.6 (0.807) —_—nt 2.87% 1.82[0.38,8.86]
NoT MD 2009 92 102 0.1 (0.559) i — 5.96% 1.11[0.37,3.32]
NoT WV 2011 90 63 0.3 (0.442) — 9.55% 1.33[0.56,3.16]
Patten 2006 70 69 -0.8 (0.576) S — 5.62% 0.44[0.14,1.36)
Pbert 2011 486 582 0.3(0.338) —— 16.33% 1.35[0.7,2.63]
Skov-Ettrup 2014 1055 975 0.2 (0.177) = 59.67% 1.16[0.82,1.65]
Total (95% CI) < 100% 1.16[0.88,1.51]
Heterogeneity: Tau?=0; Chi>=3.48, df=5(P=0.63); 1>=0%
Test for overall effect: Z=1.06(P=0.29)

Favours control ~ 0-01 0.1 1 10 100 Favours intervention
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Analysis 2.4. Comparison 2 Comparison of theoretical basis of behavioural
interventions, Outcome 4 Complex theoretical model with stage of change, motivational
interviewing, cognitive behavioural therapy and/or social cognitive theory vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio
vention Ratio]
N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI
Guo 2014 78 65 2.2(1.338) ) 065% 9.17[0.67,126.27]
Hoffman 2008 51 44 0.3 (0.401) — 7.23% 1.37[0.62,3.01]
Hollis 2005 226 222 0.6 (0.211) —— 26.13% 1.79[1.19,2.71]
Peterson 2009 403 387 0.3(0.283) - 14.48% 1.29[0.74,2.25)
Project EX Spain 2015a 112 929 2.4(1.89) + ) 033% 11.5[0.28,467]
Project EX Spain 2015b 100 112 0.4 (0.374) 4 8.32% 1.45[0.7,3.02]
Project EX-12001 259 76 0.8 (0.513) — 4.42% 2.15[0.79,5.88]
Project EX-4 2007 244 213 0.3(0.222) T 23.6% 1.35[0.88,2.09]
Woodruff 2007 77 59 -0.2(0.28) — 14.84% 0.81[0.47,1.4]
Total (95% CI) * 100% 1.4[1.14,1.74]
Heterogeneity: Tau?=0; Chi*=9.25, df=8(P=0.32); 1’=13.53%
Test for overall effect: Z=3.15(P=0)
Favours control ~ 0-01 0.1 1 10 100 Favours intervention
Comparison 3. Pharmacological interventions
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
1 Nicotine replacement therapy vs 2 385 Risk Ratio (IV, Fixed, 95% Cl) 1.11[0.48,2.58]
placebo
1.1 Nicotine patch vs placebo 2 319 Risk Ratio (IV, Fixed, 95% Cl) 1.02[0.41, 2.56]
1.2 Nicotine gum vs placebo 1 66 Risk Ratio (IV, Fixed, 95% Cl) 1.74[0.21, 14.60]
2 Bupropion vs placebo 1 Risk Ratio (IV, Fixed, 95% Cl) Totals not selected
3 Nicotine patch + bupropion vs 1 Risk Ratio (IV, Fixed, 95% Cl) Totals not selected

nicotine patch + placebo

Analysis 3.1. Comparison 3 Pharmacological interventions, Outcome 1 Nicotine replacement therapy vs placebo.

Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio

n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
3.1.1 Nicotine patch vs placebo
Moolchan 2005 7/34 1/20 —_— 17.4% 4.12[0.55,31.08]
Scherphof 2014 6/136 8/129 —— 66.9% 0.71[0.25,1.99]
Subtotal (95% Cl) 170 149 ‘ 84.3% 1.02[0.41,2.56]
Total events: 13 (Intervention), 9 (Control)
Heterogeneity: Tau?=0; Chi?=2.3, df=1(P=0.13); 1>=56.53%
Test for overall effect: Z=0.05(P=0.96)

Favours control  0.01 01 1 10 100 Favours intervention
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Study or subgroup Intervention Control Risk Ratio Weight Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI

3.1.2 Nicotine gum vs placebo
Moolchan 2005 4/46 1/20 —_—T 15.7% 1.74[0.21,14.6]
Subtotal (95% Cl) 46 20 ———— 15.7% 1.74[0.21,14.6]
Total events: 4 (Intervention), 1 (Control)
Heterogeneity: Not applicable
Test for overall effect: Z=0.51(P=0.61)
Total (95% Cl) 216 169 e 100% 1.11[0.48,2.58]
Total events: 17 (Intervention), 10 (Control)
Heterogeneity: Tau?=0; Chi?=2.5, df=2(P=0.29); 1>=20.09%
Test for overall effect: Z=0.24(P=0.81)
Test for subgroup differences: Chi*=0.2, df=1 (P=0.65), I*=0%

Favours control

0.01 0.1

10 100

Favours intervention

Analysis 3.2. Comparison 3 Pharmacological interventions, Outcome 2 Bupropion vs placebo.

Study or subgroup Intervention Control Risk Ratio Risk Ratio
n/N n/N IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Muramoto 2007 9/104 6/103 —’—0— 1.49[0.55,4.02]
Favours control ~ 0-01 0.1 1 10 100 Favours intervention
Analysis 3.3. Comparison 3 Pharmacological interventions,
Outcome 3 Nicotine patch + bupropion vs nicotine patch + placebo.
Study or subgroup Intervention Control Risk Ratio Risk Ratio
n/N n/N IV, Fixed, 95% CI IV, Fixed, 95% CI
Killen 2004 8/103 8/108 —’o— 1.05[0.41,2.69]
Favours control ~ 0-01 0.1 1 10 100 Favours intervention
Comparison 4. Project EX interventions
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

1 Project EX vs control 4

1215

Risk Ratio (Fixed, 95% Cl)

1.48[1.05, 2.10]
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Analysis 4.1. Comparison 4 Project EX interventions, Outcome 1 Project EX vs control.

Study or subgroup Inter- Control log[Risk Risk Ratio Weight Risk Ratio

vention Ratio]

N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Project EX Spain 2015a 112 99 2.4 (1.89) * ; 0.89% 11.5[0.28,467]
Project EX Spain 2015b 100 112 0.4 (0.374) T 22.68% 1.45[0.7,3.02]
Project EX-12001 259 76 0.8 (0.513) T+ 12.06% 2.15[0.79,5.88]
Project EX-4 2007 244 213 0.3(0.222) “ 64.37% 1.35[0.88,2.09]
Total (95% CI) L 4 100% 1.48[1.05,2.1]
Heterogeneity: Tau?=0; Chi*=1.87, df=3(P=0.6); I>=0%
Test for overall effect: Z=2.21(P=0.03) ‘ ‘ ‘ ‘

Favours control ~ 0-01 0.1 1 10 100 Favours intervention
WHAT'S NEW
Date Event Description
21 July 2017 New search has been performed Search updated June 2017. 19 new included studies added; in-

clusion criteria altered and 6 previously included studies re-
moved. Structure of analyses altered from previous version.

21 July 2017 New citation required but conclusions Change in authorship. No major changes to conclusions though
have not changed review substantially restructured

HISTORY

Protocol first published: Issue 3, 2005
Review first published: Issue 4, 2006

Date Event Description

24 June 2013 New search has been performed Searches updated in February 2013. 4 new studies included and
risk of bias tables expanded.

6 June 2013 New citation required but conclusions Change in author order. No major changes to conclusions.
have not changed

6 November 2009 New search has been performed Updated for issue 1, 2010. Eight new studies included, no major
change to conclusions

30 October 2009 New search has been performed Converted to new review format.

CONTRIBUTIONS OF AUTHORS

Previous versions of this review were authored by Gill Grimshaw and Alan Stanton. Both authors conceived the review, and both selected
and extracted data for the previous versions. GG and AS wrote the previous versions of the review in collaboration.

The author team for this update changed. For this update, NL, WH, TF, and JLB conducted the majority of screening and data extraction,
with contributions from JHB. TF led analysis with contributions from WH, PA and JHB. TF, WH, PA and JHB updated the text. All authors
reviewed and approved the final version.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

Upon re-evaluation for the update in 2017 we decided to modify the inclusion criteria such that non-randomized controlled trials are no
longer included in this review. This is because of the increased risk of bias they introduce, which can decrease the certainty of our findings.
We re-assessed previously included studies to ensure consistency, and excluded six studies because they were non-randomized (Chan
1988, Myers 2005, NoT AL 2008, NoT FL 2001, NoT NC 2005, NoT WV 2004). Another reassignment of studies occurred with our evaluation
of ages of participants. We decided to include studies in which more than 50% of the participants were under 20 years so long as there
was evidence that the intervention was tailored towards young people. In following this, three studies that had been excluded in previous
editions have been included in this edition (Abroms 2008; Harris 2010; O'Neill 2000), and a further study has been included because of the
publication of a corrigendum to the original trial paper (Project EX-4 2007). In addition, in the 2017 update we no longer list participation,
retention or enrolment as outcomes, focusing solely on smoking cessation and adverse events, in line with other Cochrane Tobacco
Addiction Group reviews. We have moved the outcome, Adverse events to be listed as a primary outcome. We have added 'Summary of
findings' tables in line with Cochrane guidance.
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