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ABSTRACT
Background
Adult smoking usually has its roots in adolescence. If individuals do not take up smoking during this period it is unlikely that they
ever will. Further, once smoking becomes established, cessation is challenging; the probability of subsequently quitting is inversely
proportional to the age of initiation. One novel approach to reducing the prevalence of youth smoking is the use of incentives.
Objectives
To determine whether incentives prevent children and adolescents from starting to smoke. We also attempted to assess the dose-response
of incentives, the costs of incentive programmes, whether incentives are more or less effective in combination with other interventions
to prevent smoking initiation and any unintended consequences arising from the use of incentives.
Search methods
We searched the Cochrane Tobacco Addiction Group Specialized Register, with additional searches of MEDLINE, EMBASE, CINAHL,
CSA databases and PsycINFO for terms relating to incentives, in combination with terms for smoking and tobacco use, and children
and adolescents. The most recent searches were in May 2012.
Selection criteria
We considered randomized controlled trials allocating children and adolescents (aged 5 to 18 years) as individuals, groups or communities
to intervention or control conditions, where the intervention included an incentive aimed at preventing smoking uptake. We also
considered controlled trials with baseline measures and post-intervention outcomes.
Data collection and analysis
Data were extracted by two authors and assessed independently. The primary outcome was the smoking status of children or adolescents
at follow-up who reported no smoking at baseline. We required a minimum follow-up of six months from baseline and assessed each
included study for risk of bias. We used the most rigorous definition of abstinence in each trial; we did not require biochemical validation
of self-reported tobacco use for study inclusion. Where possible we combined eligible studies to calculate pooled estimates at the longest
follow-up using the Mantel-Haenszel fixed-effect method, grouping studies by study design.
Incentives for preventing smoking in children and adolescents (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

1

Main results
We identified seven controlled studies that met our inclusion criteria, including participants with an age range of 11 to 14 years. Of
the seven trials identified, only five had analysable data relevant for this review and contributed to the meta-analysis (6362 participants
in total who were non-smokers at baseline; 3466 in intervention and 2896 in control). All bar one of the studies was a trial of the socalled Smokefree Class Competition (SFC), which has been widely implemented throughout Europe. In this competition, classes with
youth generally between the ages of 11 to 14 years commit to being smoke free for a six month period. They report regularly on their
smoking status; if 90% or more of the class is non-smoking at the end of the six months, the class goes into a competition to win
prizes. The one study that was not a trial of the SFC was a controlled trial in which schools in two communities were assigned to the
intervention, with schools in a third community acting as controls. Students in the intervention community with lower smoking rates
at the end of the project (one school year) received rewards.
Only one study of the SFC competition, a non-randomized controlled trial, reported a significant effect of the competition on the
prevention of smoking at the longest follow-up. However, this study had a risk of multiple biases, and when we calculated the adjusted
RR we no longer detected a statistically significant difference. The pooled RR for the more robust RCTs (3 studies, n = 3056 participants)
suggests that, from the available data, there is no statistically significant effect of incentives to prevent smoking initiation among children
and adolescents in the long term (RR 1.00, 95% CI 0.84 to 1.19). Pooled results from non-randomized trials also did not detect a
significant effect, and we were unable to extract data on our outcome of interest for the one trial that did not study the SFC. There
is little robust evidence to suggest that unintended consequences (such as youth making false claims about their smoking status and
bullying of smoking students) are consistently associated with such interventions, although this has not been the focus of much research.
There was insufficient information to assess the dose-response relationship or to report costs.
Authors’ conclusions
To date, incentive programmes have not been shown to prevent smoking initiation among youth, although there are relatively few
published studies and these are of variable quality. Trials included in this meta-analysis were all studies of the SFC competition, which
distributed small to moderately sized prizes to whole classes, usually through a lottery system.
Future studies might investigate the efficacy of incentives given to individual participants to prevent smoking uptake. Future research
should consider the efficacy of incentives on smoking initiation, as well as progression of smoking, evaluate these in varying populations
from different socioeconomic and ethnic backgrounds, and describe the intervention components in detail.

PLAIN LANGUAGE SUMMARY
Do incentives help keep young people from starting to smoke in the medium to long term?
Most smokers start smoking before they are 18 years old. Starting smoking earlier in life means a smoker will smoke for more years
than someone who starts smoking later, which increases the associated health risks of smoking. Given the high amount of tobacco use
among young people and the corresponding poor health outcomes this will result in in the future, strategies to prevent smoking in
adolescence are a public health priority. One new approach to preventing young people from starting to smoke is the use of incentives,
whereby young people or groups of young people are rewarded for being smoke free. The aim of this review was to assess the effect of
incentives on preventing children and adolescents (aged 5 to 18 years) from starting to smoke.
This review included seven trials, six of which were trials of the so-called Smokefree Class Competition (SFC), which has been widely
used throughout Europe. In this competition, classes with youth generally between the ages of 11 to 14 years commit to being smoke
free for a six month period. They report regularly on their smoking status, and if 90% or more of the class is non-smoking at the end
of the six months, the class goes into a competition to win prizes. We combined results from five trials of SFC and found that the
competition did not have a significant impact on whether or not young people who were previously non-smokers started smoking.
In the one trial that was not of the SFC, classes with the smallest percentage of students smoking at the school year’s end were given
rewards, but we did not have enough information available to evaluate whether this programme was effective in preventing young
people from starting to smoke.
Currently, there is no high quality evidence that incentives prevent young people from starting to smoke in the long term. Specifically,
incentives associated with the SFC competition have not been shown to prevent young people from starting to smoke in the medium
to long term, although there are relatively few published studies and these are of variable quality. Though potential negative effects
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of the SFC competition have not been widely researched, the data that is available suggests that the SFC competition does not have
significant negative effects.

BACKGROUND

Description of the condition
In 2004, 12% of all deaths among adults aged 30 years and over
were attributable to tobacco use, equating to more than five million
people a year (WHO 2012). Global projections of mortality data
estimate that unless urgent action is taken on tobacco control,
total tobacco-attributable deaths will increase to over 8 million in
2030 (Mathers 2006).
Data from the Global Youth Tobacco Survey (2000 to 2007) revealed that approximately 10% of students aged 13 to 15 years
smoked cigarettes, with prevalence ranging from 5% in the Eastern
Mediterrranean to 19% in the European Region (Warren 2008).
In the United States, surveillance data from 2010 to 2011 found
that 18.1% of high school students (grades 9 to 12) had smoked
cigarettes during the 30 days before the survey. The prevalence of
current cigarette use was higher among male (19.9%) than female
(16.1%) students (Eaton 2012).
Adult smoking usually has its roots in adolescence. If individuals
do not take up smoking during this period it is unlikely that they
ever will (Mayhew 2000). Moreover, once smoking becomes established, cessation is challenging; the probability of subsequently
quitting is inversely proportional to the age of initiation (Breslau
1996). Unfortunately, most smokers initiate the behaviour before
18 years of age; indeed among those who smoke cigarettes, nearly
25% of young people have reported smoking their first cigarette
before the age of ten years (GYTS 2002).
Earlier onset of smoking provides for more life-years of tobacco
use, thereby increasing the associated health risks, including respiratory conditions, cardiovascular disease and cancers (USDHHS
2012). Earlier onset is also associated with heavier use and heavier tobacco users are less likely to quit smoking and therefore
more likely to experience tobacco-related health problems (Breslau
1996).
Given the prevalence of tobacco use among young people and
the corresponding health burden into the future, strategies to prevent smoking in adolescence are a public health priority. Currently, public health policies and programmes aimed at reducing
tobacco use among adolescents have demonstrated varying levels
of success. Tax increases on tobacco products have been found
to be successful in reducing smoking among this target group
(USDHHS 2012) and there is evidence for the effectiveness of
mass media campaigns (Brinn 2010, USDHHS 2012). The evi-

dence for the long term effectiveness of community and schoolbased programmes reported in the literature has been inconsistent
over the years. However, the most recent US Surgeon General’s
report (USDHHS 2012) suggests that coordinated, multi-component community programmes may be able to reduce smoking
among young people; the mix of strategies and the reach of the
programme are likely to affect results. Similarly, selected schoolbased smoking prevention programmes have demonstrated successful long term outcomes. Successful programmes are generally
intensive, comprehensive, interactive, start early and are sustained,
and are integrated into a community-level approach (USDHHS
2012).
One novel approach to reducing the prevalence of smoking is
the use of incentives. An incentive may be defined as “any tangible benefit externally provided with the explicit intention of promoting positive health, educational or social behavioural change”
(Kavanagh 2011, p.193). There is growing interest in the use of
incentives schemes to encourage young people to adopt healthy
and pro-social behaviours (Kavanagh 2011). A review of incentives programmes to improve health, education and other social
behaviours in youth aged 11 to 19 years identified nine studies
which focused on healthy behaviours (Kavanagh 2011). A metaanalysis of these studies found a statistically significant positive
impact, although the number of studies was small, as were some
of the sample sizes. Three studies in this review were anti-smoking
interventions; a meta-analysis of two of the three studies showed
a statistically significant effect of anti-smoking competitions on
daily smoking rates at one year follow-up (RR 1.05, 95% CI 1.02
to 1.08). The efficacy of anti-smoking competitions for preventing smoking initiation was not reported.

Description of the intervention
Incentives may take the form of contests, competitions, incentive
schemes, lotteries, raffles, and contingent payments. This range of
incentives has been more extensively reviewed for its effectiveness
for encouraging cessation and continued abstinence in smoking
cessation programmes.
A Cochrane review of ‘Quit and Win’ contests found they delivered quit rates above baseline community rates, however the
population impact appeared relatively low (Cahill 2008). A separate Cochrane review of the use of competitions and incentives
for smoking cessation found no evidence for the effectiveness of
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these interventions to enhance long-term abstinence from smoking, with any early success usually dissipating when the reward
was no longer on offer (Cahill 2011). The authors of both reviews
noted that the lack of high quality trials limited their conclusions
and, in the case of Cahill 2011, most incentives in the included
studies were small. However, a recent well-executed study of large
financial incentives (up to $750) to employees of a multinational
company based in the United States found smoking cessation in
the incentive groups was significantly greater than in the control
group and was sustained six months after the final payment (Volpp
2009).
Incentives schemes have also been used for managing chronic conditions, avoiding sexually transmitted infections and for weight
loss and have been used in education (Marteau 2009). Systematic reviews of the wider literature relating to incentives for encouraging healthy behaviours have found that incentives are effective in stimulating ‘simple,’ discrete behavioural changes (e.g.
clinic attendance) (Jochelson 2007; Kane 2004). Incentives aimed
at more complex lifestyle behaviours (e.g. smoking and sexual behaviour) have been found to be successful in increasing participation in health promotion programmes but once the incentive is
ceased, participants tend to revert to former behaviours (Jochelson
2007). It has also been argued that the size of the incentive is important, with higher-value incentives more powerful in encouraging behaviour change and participation in lifestyle programmes
(Jochelson 2007).

How the intervention might work
Incentives operate on learning theory principles by giving an immediate reward for behaviours that will provide health gains in the
future. In the field of behavioural economics, research has found
that people are motivated by the experience of past rewards and the
prospect of future awards (Carmerer 1999). Moreover, the desire
to avoid regret (i.e. not being rewarded) can be a strong force in
decision making under risk (Connolly 2006). Incentive schemes
are also framed around what is termed “present bias,” a tendency
of humans to pursue immediate rewards ahead of rewards that
are distant but more highly valued (Volpp 2008). Marteau et al.
(Marteau 2009) highlight some unintended consequences of incentives, including the undermining of a participant’s intrinsic
motivation (Kane 2004) and informed consent, as well as the potential for damaging the trust between health professionals and
their patients.

Why it is important to do this review
While there is currently limited high quality evidence to support
the use of incentives for smoking cessation, the two Cochrane
reviews performed to date only included studies which targeted
adults with the express aim of increasing quit rates. It is conceiv-

able that incentives may be more successful with a young target
group, who may be more sensitive to monetary rewards, and who
might find it easier to not start smoking compared to the more
complex task of quitting once dependent on nicotine. While there
is promising evidence that incentives for youth might work, currently we do not know whether rewards are effective in preventing
youth from starting to smoke. Given the magnitude of the problem globally, this is an area worthy of further investigation.

OBJECTIVES
To assess the effect of incentives on preventing children and adolescents (aged 5 to 18 years) from starting to smoke. Our review
aimed to address the following questions:
1. Do incentives prevent children and adolescents from
starting to smoke?
2. Does the amount and type of incentive affect prevention of
smoking initiation?
3. What are the cost implications to the community of
incentives?
4. Are incentives more or less effective in combination with
other interventions to prevent smoking initiation?
5. What are the unintended consequences arising from the use
of incentives (e.g. false claims, ineligible applicants)?

METHODS

Criteria for considering studies for this review

Types of studies
Randomized controlled trials allocating individuals, groups or
communities to intervention or control conditions.
Controlled trials with baseline measures and post-intervention
outcomes. We included non-randomized controlled trials in this
review as this is a new and novel area of research. We recognise that
potential biases are likely to be greater for non-randomized studies compared with randomized trials (Higgins 2011). Therefore, a
meta-analysis was conducted separately for randomized and nonrandomized studies.
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Types of participants
Children (aged 5 to 12 years) and adolescents (aged 13 to 18) in
any setting. Our population of interest were baseline non-smokers
as we were interested in the efficacy of incentives in preventing
smoking initiation. We used the definition of non-smoker as provided in each study. We did not include trials aimed exclusively
at pregnant women, since they are covered by a separate review
(Lumley 2009).

Types of interventions
We adapted the definition of ’incentive’ provided by Kavanagh
2011. Our definition of an incentive was any tangible benefit externally provided with the explicit intention of preventing smoking.
This includes contests, competitions, incentive schemes, lotteries,
raffles, and contingent payments to reward not starting to smoke.
We included rewards to third parties (e.g. to schools, health-care
providers or family members), as well as interventions that directly
reward children and adolescents.
For each study, we attempted to determine whether the participants received any other smoking interventions such as smoking
education in school, and whether the control group received any
interventions.

Search methods for identification of studies

Electronic searches
We conducted our final searches in May 2012. We searched the
Cochrane Tobacco Addiction Group Specialized Register, which
includes studies identified by systematic electronic searches of multiple databases, and handsearching of specialist journals and the
’grey’ literature (conference proceedings and unpublished reports
not normally covered by most electronic databases). At the time
of the Register search it included reports of controlled trials identified from the Cochrane Central Register of Controlled Trials
(CENTRAL) to Issue 5, 2012, from MEDLINE to April week 3
2012, from EMBASE to week 201218, and from PsycINFO to
update 20120430. See the Tobacco Addiction Group Module in
the Cochrane Library for full search strategies and a list of other
resources searched, and see Appendix 1 for the strategy used to
search the Register.
We undertook additional searches of the following databases:
MEDLINE (Appendix 2, 1947 to 24th May 2012); EMBASE
(Appendix 3, 1980 to 2012 week 20); CINAHL (Appendix 4,
1937 to 24th May 2012); PsycINFO (Appendix 5, 1806 to 24th
May 2012); CSA (Appendix 6, search date 24th May 2012, ASSIA from 1987, ERIC from 1986, PAIS from 1972, Sociological
Abstract from 1952).

Types of outcome measures
Searching other resources

Primary outcomes

The primary outcome was the smoking status at longest follow-up
of children or adolescents who reported no smoking at baseline.
We excluded controlled studies where repeated cross-sectional observations of participants were made before and after the intervention, as these did not provide data on our outcome of interest
(the smoking status of the children or adolescents who reported
no smoking at baseline). While the gold standard for this review
was biochemically verified sustained abstinence from smoking, we
used the outcomes defined by the included trials and have included
trials that did not use biochemically verified outcomes. We have
reported smoking status at the longest follow-up, with a minimum
follow-up of six months from baseline (the start of the intervention).

Secondary outcomes

We aimed to assess the dose-response of the amount of incentive
but there were insufficient data with which to do so. Where applicable, we report on the costs and any unintended harms from
the use of incentives.

We checked cited studies while reviewing trial reports, and attempted to contact trial authors for any required unpublished data.
We also searched across multiple registers in Current Controlled
Trials (http://www.controlled-trials.com/) and in the Australian
and New Zealand Trials Registry (http://www.anzctr.org.au/
trialSearch.aspx) using all key word combinations for study protocols of completed and ongoing trials. We did not apply any language restrictions.

Data collection and analysis
There were three stages in the data collection and analysis process,
outlined below.

Stage 1: Selection of studies
One reviewer (VJ) prescreened all studies identified in the electronic search for possible inclusion. Articles were rejected at this
stage if the title and/or abstract did not focus on the impact of
incentives on youth smoking behavior. If the article could not be
categorically rejected by one reviewer on the basis of title and abstract, the full text was obtained and screened by two reviewers
(VJ and DT).
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Two reviewers independently assessed the relevant studies for inclusion. Discrepancies were resolved by consensus and we have reported reasons for the non-inclusion of studies (these appear in the
Table of Excluded Studies). While we planned for the Cochrane
Tobacco Addiction Group editorial team to resolve any ongoing
disagreements between the two reviewers, this was not necessary
during this review.

Stage 2: Data extraction and assessment of risk of bias
Two reviewers (VJ and DT) independently extracted the following
data into a data extraction form. This form was piloted on a small
sample of records and some minor modifications were made.
1. Study design, including inclusion and exclusion criteria,
method of randomization (if used)
2. Setting (e.g. country, multi-centre or single centre,
inpatient or outpatient etc.)
3. Demographics of participants, including average age, sex,
socioeconomic status, smoking status
4. Intervention and control description
5. Primary outcome measure, including definition of
abstinence and length of follow-up, measurements used
including any biochemical verification
The two reviewers also assessed the risk of bias by including their
judgement in the data extraction table of the following:
1. Was the sequence generation adequate?
2. Was allocation concealed?
3. Who was blinded?
4. Were incomplete data addressed? (e.g. Was there an
intention-to-treat analysis? What was the attrition rate? Was
there differential attrition by group assignment or by baseline
smoking status?)
5. Was the study free of selective reporting? (e.g. Were all of
the study’s pre-specified outcomes reported?)
6. Was the study free of detection bias? (e.g. Was there
biochemical verification of self-report smoking status? In cases of
self-report, did participants believe their answer would affect
their receipt of incentives?)
The two reviewers compared their data extraction forms and discrepancies were resolved by consensus.

Stage 3: Analysis
Where possible, we contacted the trial authors to request missing
data. We excluded participants for whom no outcome data were
available, rather than conducting an intention-to-treat analysis of
all randomized participants with imputed values for the missing
data. In smoking cessation trials it is generally accepted that missing data should be imputed as ‘failures’ (i.e. smoking), as this is
a conservative approach and is a plausible outcome in such trials.
In most other instances an imputation approach is generally not
recommended because studies with imputed data may be given

more weight than they deserve if entered as dichotomous data and
none of the assumptions made when imputing data are likely to
reflect the truth (Higgins 2011). Proceeding with an available case
analysis is a more conservative approach than imputing that those
lost to follow-up have not started smoking. This approach produces a less conservative result compared with imputing that that
those lost to follow-up all started smoking, but we do not think
this is particularly plausible in this context.
We calculated a risk ratio (RR) for the outcome for each trial, defined as (number of smokers in the intervention group who were
nonsmokers at baseline/ total number of baseline nonsmokers randomized to the intervention group) / (number of smokers in the
control group who were baseline nonsmokers/ total number of
baseline nonsmokers randomized to the control group). Adjusted
RRs from cluster-randomized trials using schools as the unit of
analysis were obtained by adjusting the original (non-adjusted)
RRs using an intraclass correlation coefficient (ICC) of 0.097
(ICC for current smoking status averaged among all ethnicities)
as reported by Siddiqui et al (Siddiqui 1996). An RR less than 1
favoured the intervention, indicating that more participants abstained from smoking in the intervention group compared to the
control group.
We used the Chi² test and the I² statistic to assess heterogeneity
among studies and found no evidence of significant heterogeneity
reflecting the fact that included trials were sufficiently homogenous in terms of participants, interventions and outcomes assessed.
We therefore combined eligible studies to calculate an estimated
pooled weighted average of RRs using the Mantel-Haenszel fixedeffect method, with a 95% confidence interval. We performed
separate meta-analyses for randomized and non-randomized controlled trials.

Assessment of reporting biases

We had planned on preparing a funnel plot to investigate for the
possibility of reporting biases (if there were at least 10 included
studies). There were too few studies for this.

Subgroup analyses

In the event of significant heterogeneity, we had planned for possible subgroup analyses including: type of intervention (solely financial rewards versus financial rewards plus other smoking cessation
intervention; staged versus one-off incentive); type of incentive
(individual versus rewards to third parties; lottery versus definite
payment of a specified reward amount); and size of the incentive
(low, high). Owing to the fact that we found no significant heterogeneity among studies and because there were insufficient data,
we did not carry out these analyses.

Sensitivity analysis

Incentives for preventing smoking in children and adolescents (Review)
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

6

While we performed the meta-analysis separately for randomized
and non-randomized controlled trials, there were too few studies
to undertake a sensitivity analysis by first including, then excluding
less rigorous trials (as originally planned).

RESULTS

Description of studies

We identified 581 potentially relevant records in our search conducted in May 2012 (Figure 1). The title and abstracts were reviewed by one author (VJ) and records that clearly did not relate to the research question were excluded. Fifty full text records
were independently co-reviewed by two authors (VJ and DT) and
evaluated against the pre-specified inclusion criteria. We identified seven controlled studies (from 19 records) that met our inclusion criteria. We found two study protocols for relevant studies
that have not yet been published (listed in the Characteristics of
ongoing studies table). The 28 excluded studies are listed in the
Characteristics of excluded studies table with reasons for their exclusion.

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.
Figure 1. PRISMA study flow diagram of search results
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Included studies
All of the seven included studies rewarded smoking abstinence
with a minimum follow-up period of six months after the start
of the intervention. Full details of the included studies are given
in the Characteristics of included studies table. Where there were
multiple reports of the same study, these appear in the reference list
of ’included studies’; the main report is indicated by an asterisk.
All included studies took place in a school setting. Three studies were undertaken in Germany (Isensee 2012a; Schulze 2006;
Wiborg 2002), and one each were undertaken in the Netherlands
(Crone 2003), Finland (Vartiainen 1996), Canada (Kairouz 2009)
and the United States (Burke 1992). All studies were cluster-controlled trials, with allocation by school. Three studies were randomized controlled trials (Crone 2003; Isensee 2012a; Schulze
2006). The remainder were controlled trials without randomization.
Target group of intervention

All of the studies targeted school students. Kairouz 2009 enrolled
primary school students (sixth grade classes, typically aged 11 to
12). The remainder of the studies targeted junior high school
students (seventh and eighth grades, typically 12 to 14 years old).

Types of incentives

All but one (Burke 1992) of the included studies was a trial of the
so-called ’Smokefree Class Compeition’ (SFC) or a closely related
variant. The SFC originated in Finland in 1989 and since then
has grown into one of the largest smoking prevention programmes
in Europe (Hanewinkel 2010), with funding from the European
Commission. The general requirements for the competition are as
follows: (i) at least 90% of the class must agree to participate (i.e.
participation is voluntary); (ii) classes sign a contract and commit
to remain smoke free for six months (usually defined as greater
than or equal to 90% of the class is non-smoking); (iii) classes
and teachers monitor the smoking status of students and report
regularly to the competition organisers as to whether at least 90%
of the class remains non-smoking (usually monthly) (IFT-NORD
2009). If classes report less than 90% of the class are smoke free,
they are dropped from the competition. At the end of the six
months, the classes in the competition that have remained smoke
free have the chance of winning a prize, usually via a prize draw
or lottery.
There is some flexibility in the implementation of the SFC competition to allow different countries to adapt the programme to suit
their context. This is evident in the studies included in this review.
In addition to the main competition prize, classes may be awarded
other incentives for participating (Kairouz 2009). The final prize
draw may also be contingent on additional factors. For example,
in Crone 2003, competition prizes were available to six classes
with less than 10% smoking and a “photo best expressing a nonsmoking class” (p.676), decided by a jury panel. In other studies,

it is clear that smoke free classes went into a lottery to win a prize
(Schulze 2006; Vartiainen 1996). In Kairouz 2009 and Wiborg
2002, it is less clear exactly how the prizes were awarded to smoke
free classes. Definitions of ’smoke free’ also differed. Vartiainen
1996 defined smoke free classes as classes who reported 100% non
smoking; the other studies in this review set a tolerance level of
90% or more smoke free.
The prizes in the included SFC competition trials ranged from
special activities (e.g. hip-hop classes, Kairouz 2009) to monetary prizes (Crone 2003; Vartiainen 1996) and class trips (Isensee
2012a; Schulze 2006; Vartiainen 1996; Wiborg 2002). Several
studies did not provide detailed accounts of the type and amount
of incentives. Kairouz 2009 reported that teachers and students received participation incentives but did not detail what these were.
They also reported that “participating classes were eligible for a
half-day surprise activity (e.g. a hip-hop dance with a DJ)” (p.475)
but did not report whether this was specifically the competition
prize or how eligible classes were selected to receive these activities,
and we were unable to obtain further details from the authors. We
have assumed in the absence of further information that the halfday surprise activities were rewarded to smoke free classes. Isensee
2012a, Schulze 2006 and Wiborg 2002 all reported that the grand
prize was a class trip. They reported awarding other prizes to smoke
free classes, did not elaborate on these.
Monetary prizes were distributed in the trials conducted by Crone
2003 and Vartiainen 1996. In Crone 2003, prizes of EURO220
to EURO450 were given to six classes with less than 10% smoking
and “a photo best expressing a non-smoking class” (p.676). In
Vartiainen 1996, smoke free classes entered a lottery to win four
main prizes of US$2000 and 10 second prizes of US$200; the
grand prize was a class trip. In this study, prize money could be
used in any way the winning classes chose.
The one study that was not a trial of the SFC (Burke 1992) was
a controlled trial in which schools in two communities were assigned to the intervention, with schools in a third community acting as controls. In the first competition, intervention communities
competed against each other and students in the community with
lower smoking rates at the end of the project were rewarded with
a movie pass and a voucher for free ice-cream. In a second competition, students in the intervention classes with most improved
knowledge about smoking were rewarded with a T-shirt with the
project logo on it.

Incentives as part of a larger programme or stand alone

Five studies reported combining the competition with some education about the health effects of smoking (Burke 1992; Crone
2003; Kairouz 2009; Schulze 2006; Vartiainen 1996). In Burke
1992, both intervention and control classes received an education programme (six sessions) about the health and social effects
of smoking which included skills training for resisting peer and
media pressures to smoke.
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In the trials of SFC competitions, Vartiainen 1996 reported that
contact teachers in the classes organised health education sessions
about smoking but it was not clear whether these sessions were
delivered to both intervention and control groups. Crone 2003
reported that intervention classes received three lessons on knowledge, attitudes and social influence before classes signed the contract not to smoke for five months. Additionally, two video lessons
on smoking and social influence were available as an optional extra
during the intervention period. In Schulze 2006, the intervention
included weekly curricula consisting of health information about
smoking and strategies for how to quit smoking and resist peer
pressure to smoke. Kairouz 2009 reported that the intervention
arm received a six month programme consisting of didactic material, a teacher’s guide and resources to improve knowledge about
health and social effects of smoking. The dose and frequency of
this programme was not clear.
Theoretical basis of intervention

The best practice guide for the SFC competition (IFT-NORD
2009) reports that the SFC relies on four theoretical models for
behavior modification. The first is learning theory which asserts
that positive reinforcement increases the probability of producing
a given desirable behavior, such as not smoking. The SFC also
incorporates a ’social contract’ to remain smoke free. The second
is social learning theory which states that people learn from one
another, via observation, imitation, and modelling. In the SFC,
students serve as models for non-smoking behavior for their peers.
Thirdly, the theory of planned behavior states that personal attitude, subjective norms, and perceived behavioral control together
shape an individual’s behaviours. Finally, SFC relies on developmental psychology, in that the developmental orientation of adolescents is towards short term goals, and hence the competition’s

emphasis is on positive short term consequences of non-smoking
behaviour. The studies that trialled the SFC variously reported an
underpinning theoretical framework.
Crone 2003 based their intervention on a ’social influence’ model,
relying on peer pressure directed at young people to both resist
smoking and to promote not starting to smoke. Kairouz 2009
reported that the premise for their intervention rested on positive
reinforcement for not smoking to stimulate a desired behavior, but
did not reference a specific social theory. Isensee 2012a reported
that the intervention was based on principles of correcting social
norms (i.e. correcting the common overestimation of smoking
by adolescents) and fostering commitment to a social contract.
Wiborg 2002 cited learning theory as the theory underpinning the
SFC competition trialled in Germany, reported on in this paper.
Schulze 2006 and Vartiainen 1996 did not report an underlying
theoretical framework for the intervention, but both were trials of
the SFC.
Burke 1992 referenced Fishein and Ajzen’s (Ajzen 1977) theory
of reasoned action as the theoretical framework for their intervention. This theory posits that preventing the initiation of a voluntary behavior, such as smoking, is dependent on changing smoking-relevant beliefs or subjective norms, or both. Burke 1992 used
group competitions with rewards as persuasive interventions designed to change beliefs and norms.

Risk of bias in included studies
Summary assessments of the risk of bias for key areas in each of
the included studies are shown in Figure 2 and Figure 3. Full
details of risk of bias assessments for each study can be found in
the Characteristics of included studies table.

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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Randomization, sequence generation and allocation
concealment
Three studies were randomized controlled cluster trials (Crone
2003; Isensee 2012a; Schulze 2006). Isensee 2012a and Schulze
2006 stratified schools according to school type (‘Gymnasium’
and ‘Sekundarschule’ schools; gymnasium schools enrol high academic achieving students). In the remaining four studies randomization was not used (Burke 1992; Kairouz 2009; Vartiainen 1996;
Wiborg 2002).
In two of the four quasi-experimental studies, the control group
was matched to the intervention group (Kairouz 2009; Wiborg
2002). In Kairouz 2009, two control schools were matched to each
intervention school according to location and a social deprivation
index. In Wiborg 2002, the same proportion of classes from different grades and school types as in the intervention group was
randomly selected from classes in a city in Germany that had not
been invited to participate in the competition. Burke 1992 and
Vartiainen 1996 did not match intervention and control groups.
Two of the three RCTs (Crone 2003; Isensee 2012a) reported adequate randomization procedures (sequence generation and allocation concealment). The other RCT (Schulze 2006) did not report
their process for sequence generation or allocation concealment.
Several studies reported significant differences between intervention and control groups at baseline, which is not uncommon in
cluster randomized trials where groups and not individuals are
the unit of randomization. Burke 1992 and Kairouz 2009 did
not provide data on demographics (age, sex, socioeconomic status
(SES)) or smoking status for both intervention and control groups
at baseline. Kairouz 2009 did report a comparison of baseline
characteristics for those who completed follow-up, with significant
differences by age, school location and social deprivation index
(adjusted for in their analyses). Vartiainen 1996 only provided a
baseline comparison on smoking status. A higher proportion of
the control group reported daily smoking at baseline compared
with the intervention group, which was adjusted for in the final
reported analysis. Wiborg 2002 did not report baseline group differences in SES or ethnicity. Smoking prevalence at baseline was
higher in the control group than in the experimental group, although the difference was not statistically significant. There were
no baseline differences in age or sex.

Blinding (performance bias and detection bias)
None of the included studies adequately described whether participants or personnel were blinded during the study but given the
nature of this type of intervention, it is unlikely. It was considered
that despite this, the outcome is unlikely to have been significantly
influenced by lack of blinding.
In most of the studies that evaluated the SFC (Crone 2003; Isensee

2012a; Schulze 2006; Vartiainen 1996; Wiborg 2002) we judged
the risk of detection bias as low, as efforts were made by study
investigators to disassociate the collection of results from the SFC
itself, and we therefore judged differential misreport between the
two groups to be unlikely. None of the included studies reported
on whether the research investigators were blinded when it came
to analysing study outcomes. Kairouz 2009 reported that there
were significantly more students in the intervention group who
reported ever-smoking at baseline but subsequently denied ever
smoking at follow-up, compared with control (24% vs 16%). We
therefore judged this study to be at high risk of detection bias.
None of the studies trialling the SFC used biochemical verification
of self-reported smoking status. Some authors argued that interpretation of cotinine results in a population who are likely to be
smoking sporadically, rather than daily, would not be meaningful
(Crone 2003; Kairouz 2009).
Burke 1992, the only study that was not a trial of the SFC competition, did not report whether the research investigators were
blinded to participants’ intervention group when analysing the
data. Saliva samples were collected when the surveys were administered to measure salivary thiocyanate (TCN). The TCN results
were used to justify the use of self-report, except at baseline, when
39 self-reported ‘never smokers’ were reclassified as ‘occasional
smokers.’
Incomplete outcome data
With the exception of Burke 1992, all studies struggled with significant attrition at longest follow-up. Burke 1992 and Isensee
2012a were the only studies assigned a low risk for attrition bias:
Burke 1992 had only small numbers lost to follow-up, and Isensee
2012a conducted attrition analyses and found interaction effects
only for age and school type.
Three studies in which differential attrition by smoking status or
group assignment was found, or in which over half of the participants were lost to follow-up, were rated at high risk of attrition
bias (Crone 2003; Schulze 2006; Wiborg 2002). The remaining
studies were rated at unclear risk as, though over 50% of participants were followed up, it was unclear if differential attrition was
present.
Differential attrition between the two groups of baseline nonsmokers could put the results at risk of bias. For example, if more
baseline non-smokers were lost to follow-up at in the control
group, this might bias the results towards over-estimating the effect of the intervention in preventing smoking.
Selective reporting
For all included studies there was insufficient information for us to
to make an assessment of risk regarding reporting bias. None of the
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records clearly identified pre-specified primary outcomes. Only
one study referred to a published study protocol (Isensee 2012a).
While the study publication reported on smoking status (the only
primary outcome relating to behavior), it did not report on other
study outcomes, such as knowledge, attitudes and intention to use
tobacco (Hanewinkel 2007b).

Effects of interventions

Outcomes
Only one study (Burke 1992) included a biochemical assessment
of smoking status. The remainder relied on self-report. Definitions of smoking at follow-up differed between the studies. Crone
2003 defined smoking at follow-up as current smoking (including
daily, weekly and experimental smokers). The definition of current smoking used by Schulze 2006 also included irregular (less
than weekly) smoking. Wiborg 2002 measured four week prevalence of smoking and Vartiainen 1996 measured daily smoking
as the outcome variable. In Kairouz 2009 and Isensee 2012a, the
outcome was defined as ’ever smoking’ (even just a puff ). Only
one study used a different definition of smoking at baseline than
at follow-up. Schulze 2006 defined ’current smokers’ at baseline as
regular smokers whereas at follow-up ’current smokers’ included
both regular and irregular (at least one a week) smokers.
Where possible we have used the most conservative definition (i.e.
ever smoking) in assessing the effects of the intervention. This
measure is thought to be most representative of smoking initiation
among baseline nonsmokers. Raw outcome data, especially in the
earlier studies, were often difficult to extract and we needed to
contact the authors of six of the seven included studies for more
data. Three of the six authors provided additional data for this
review (Crone 2003; Isensee 2012a; Wiborg 2002).
All studies reported a follow-up period from the start of the intervention of more than six months. The shortest long term followup was reported by Kairouz 2009 (between 10 and 18 months)
and the longest was 24 months (Schulze 2006).
Results

Primary outcome

Of the seven trials identified, only five had analysable data relevant
for this review and contributed to the meta-analysis (6362 participants in total who were non-smokers at baseline; 3466 in intervention and 2896 in control). Due to different reporting methods used, and participants included, we were unable to quantify
the total number of participants in included studies. The pooled
risk ratio (RR) for the more robust randomized controlled trials
(RCTs) suggests that, from the available data, there is no statistically significant effect of incentives to prevent smoking initiation

among children and adolescents in the long term (RR 1.00, CI
0.84 to 1.19, Analysis 1.1). The pooled result from two controlled
clinical trials (CCTs) also did not detect a significant effect (RR
0.81, 95% CI 0.61 to 1.08). Details of the results of the seven
included studies in this review are tabulated in Analysis 2.1 and
Analysis 2.2. In these tables, we have reported smoking status at
the longest follow-up, including both the summary statistics provided in the original trial reports (if available) and our adjusted
RRs.
Burke 1992 and Vartiainen 1996 did not provide data at follow-up
regarding the outcome of interest for this review (smoking status
of participants who reported no smoking at baseline). Burke 1992
analysed mean salivary thiocyanate (TCN) levels between groups
at 18 months follow-up and found a non significant higher mean
TCN level among baseline never smokers in intervention (560
mcg/mL, standard deviation (SD) 403) versus control participants
(514 mcg/mL, SD 424). Vartiainen 1996 reported on the increase
in daily smoking prevalence at follow-up. There was a short term
effect of the intervention, with a lower daily smoking prevalence in
the intervention (11.1%) versus the control group (16.4%) at one
month after the competition, but this was not sustained long term.
From baseline to longest follow-up (18 months), daily smoking
increased by 10.8% in the intervention group and 11.2% in the
control group.
Of the remaining five studies (all trials of the SFC competition),
three (Crone 2003; Isensee 2012a; Kairouz 2009) appropriately
accounted for the clustered design in the analyses of their data.
For consistency, we reanalyzed the data from all five studies to account for clustering and to enable us to conduct a meta-analysis as
planned using the Mantel-Haenszel fixed-effect method. In order
to run these analyses, we needed to know the number of clusters
(schools) at follow-up for each study. We were able to extract this
data from the paper or directly from authors for all of the studies,
expect for one (Wiborg 2002). In the case of Wiborg 2002, we
knew the number of classes in both groups at follow-up and used
this data to estimated a plausible number of schools. The authors
reported that five classes did not participate in the study due to
organizational and structural changes in their schools, indicating
that these classes were from more than one school. Assuming that
these classes were from at least two schools, we estimated a number of classes per school ratio (5/2 = 2.5). We then estimated the
number of schools in the intervention and control groups, based
on this ratio. The classes/school ratio (2.5) estimated for Wilborg
is similar to that of two other studies (Isensee 2012a and Schulze
2006) for which we had data but less than in Crone 2003 (7.5).
While we did not adjust for any baseline differences between the
groups in these five trials, our results are similar to authors’ adjusted analyses where these have been reported.
Only one study, a non-randomized controlled trial (Wiborg 2002),
reported a significant effect of the intervention on the prevention
of smoking at the longest follow-up. At the posttest (six months
after the start of the intervention and one month after the inter-
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vention ceased), Wiborg 2002 reported a significant differences
in four week smoking prevalence in the intervention verus the
comparison group. Of the intervention students, 7.8% reported
having smoked during the past 4 weeks compared to 13.9% of
the control students. A significant difference persisted 12 months
after the start of the intervention. At this time, four week smoking
prevalence of baseline non-smokers was reported as 17% in the intervention group versus 21.3% in the comparison group. The results reported in the paper were statistically significant (odds ratio
(OR) 1.36, CI 1.04 to 1.76). For consistency, we have applied the
inverse of the odds ratio reported by Wiborg, so that an OR less
than 1 favours the intervention, indicating that more participants
abstained from smoking in the intervention group compared to
the control group; the inverse OR at 12 months is 0.74, 95%
CI 0.96 to 0.57. However, our reanalysis to adjust for clustering
found that the risk of initiating smoking at follow-up was nonsignificantly less in the intervention, compared with the control
group (adjusted RR 0.81, 95% CI 0.53 to 1.23).
The other non-randomized control trial for which we had appropriate outcome data (Kairouz 2009) reported that 14% of the intervention group initiated smoking during follow-up, compared
with 16% in the control group. Our reanalysis produced a similar
result to that of Wiborg 2002 (RR 0.81, 95% CI 0.55 to 1.20).
None of the three RCTs (Crone 2003; Isensee 2012a; Schulze
2006) demonstrated a significant long term effect of the intervention on smoking initiation, although Crone 2003 reported a
significant impact at the short term follow-up. At the first posttest
in Crone 2003 (eight months after the start of the intervention
and two months after the intervention ceased), 9.6% of baseline
non-smokers reported current smoking in the intervention group,
compared with 14.2% in the control group. The effect of the intervention on initiation at 19 months was not reported in the paper, owing to the large number of non-responders at the second
follow-up point. Our reanalysis with outcome data provided from
the authors found that the risk of initiating smoking at follow-up
was non-significantly less in the intervention, compared with the
control group (adjusted RR 0.92, 95% CI 0.53 to 1.61).
Schulze 2006 reported that a similar proportion of the intervention (62.1%) and control groups (61.5%) remained never-smokers at longest follow-up. When we reanalyzed the data for current
smoking prevalence among baseline non-smokers at follow-up we
found a result similar to that reported in the paper (RR 0.98, 95%
CI 0.77 to 1.24).
Isensee 2012a reported that there was no intervention effect on
smoking initiation among baseline ’never smokers’ during the
study period, but did report an effect among baseline experimental smokers. The probability among baseline experimental smokers to progress to established use was higher for those who did
not participate in the intervention; that is, students in the control
group combined with students from classes who were randomized
to the intervention group but opted not to participate in the trial
(adjusted hazard ratio as reported in the paper =1.45, CI 1.00 to

2.10). In our reanalysis to assess the impact of the competition
on smoking initiation, we compared data for the group that were
randomized and participated in the intervention versus the control group. The classes that were randomized to the intervention
group but opted not to participate in the trial were excluded (instead of being combined with the control group). We thought
this was a more conservative comparison than including them as
control participants because classes who were randomized to the
intervention but did not participate had a higher smoking prevalence at baseline. We found that the risk of initiating smoking
was 5% more likely in the intervention group, compared with the
control group; however the confidence intervals were wide and
encompassed possible positive and negative effect (RR 1.05, 95%
CI 0.80 to 1.38). It is notable that Isensee 2012a was the most
robust study in this review, judged to be at the lowest risk of bias.
We conducted a meta-analysis separately by study design (RCTs vs
non-RCTs), combining the findings from the independent studies
to produce a pooled estimate of the effect of the intervention on
smoking initiation. All the included studies in the meta-analysis
were of SFC competitions. The pooled point estimate for the nonrandomized RCTs (2 studies, n = 3306 participants), which were
significantly limited by multiple biases that favoured the intervention, was not a statistically significant result (RR 0.81, 95% CI
0.61 to 1.08). The result for RCTs (3 studies, n = 3056 participants) suggests that SFC competitions did not statistically significantly prevent smoking initiation (RR 1.00, 95% CI 0.84 to
1.19). The confidence intervals indicated that participants in the
SFC competitions may be anywhere between 16% less likely and
19% more likely to initiate smoking, compared with those who
do not take part in a SFC competition.

Secondary outcomes

We were not able to assess whether the amount or type of incentive
affected prevention of smoking. This is because data on incentives
were incomplete and because the small number of studies makes
these comparisons difficult. We were also unable to assess whether
incentives were more or less effective in combination with other
interventions to prevent starting smoking owing to the fact that
of those studies that clearly provided an additional educational
component to their incentive programmes (Crone 2003; Kairouz
2009; Schulze 2006), none measured the “incentive effect” of the
intervention (i.e. they did not include an arm that received additional education but no incentive). The effect sizes were small
across all studies with analysable data and did not suggest that programmes that combined incentives and education (Crone 2003,
Kairouz 2009, Schulze 2006) were more effective than those using
incentives alone (Isensee 2012a and Wiborg 2002).
Only one study rigorously assessed costs associated with the incentive programmes. Hoeflymayr 2008 analysed the cost-effectiveness of the SFC competition reported on by Wiborg 2002,
using economic modelling based on estimates of reduced smok-
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ing prevalence in the intervention group and models of assumed
future smoking behaviour and cessation. This report did not examine the cost-effectiveness of preventing initiation.
One study specifically examined whether participants in the intervention group might have made false claims about their smoking
status. Kairouz 2009 reported that their social contract prevention
programme may have encouraged student smokers to misrepresent their smoking status at follow-up in order to increase their
class chances of winning a prize. This study found large numbers of ever-smokers at baseline subsequently denying ever smoking at follow-up. In total, 16% of baseline ever smokers in the
control group denied smoking at follow-up, compared to 24%
in the intervention group. In both groups, denial was more frequent among participants who had smoked the lowest number of
cigarettes at baseline, perhaps suggesting an element of recall bias.
Isensee 2012a also considered under-reporting of smoking status
among intervention participants and reported that inconsistent
response patterns over time did not differ by intervention status
(data not presented).
Finally, one study assessed whether the SFC competition trialled by
Isensee 2012a increased bullying or perception of isolation among
students (Hanewinkel 2002). When compared with control classrooms on three dependent variables - being victimised, active bullying or being isolated - adjusted ORs indicated no significant differences at post-test for the intervention groups. Kairouz 2009 reported that after exposure to SFC competition, intervention participants were more likely than control participants to report that
people “should not hang out with smokers” (14% versus 11%)
and that they, themselves would “not want to be friends with a
classmate who smokes” (28% versus 25%). However, it should be
noted that the prevalence of these attitudes fell in both groups at
the follow-up measurement and that the authors did not report
on the proportion of participants in both groups who perceived
themselves as marginalized at baseline and follow-up (arguably a
more sensitive indicator of whether the competition resulted in the
perception of isolation among students). Theoretically, a negative
outcome of young people being told not to smoke for an incentive may be that youth smoke in reaction against directives from
authority figures (i.e. the concept of “forbidden fruit,” Sussman
2010) but we found no evidence of this in the studies included in
this review.
No other studies reported on secondary outcomes for this review
(dose response of the amount of incentive, costs and any adverse
effects).

DISCUSSION
Most of the studies in this review were trials of the so-called Smoke
Free Class (SFC) competition. At the core of this competition is
the commitment of classes not to smoke for a six month period
(the social contract) and rewarding smoke free classes with prizes

in a competition. While this competition has been widely implemented in schools in more than 20 European countries (Isensee
2012a), there has been considerable controversy about its effectiveness to prevent smoking among young school students in the long
term. A lively debate has taken place in academic journals between
those who argue for the effectiveness of this competition and those
who argue that their effectiveness has been over-stated (Etter 2006;
Hanewinkel 2007; Hanewinkel 2006; Potschke-Langer 2006).
While one study of the SFC competition in this review reported
a long term significant effect of incentives, the study was judged
to be at high risk of selection bias and results were not adjusted to
take into account the cluster design of the study. When we reanalyzed the data, the effect was non-significant. The pooled risk ratio
(RR) for the more robust RCTs (3 studies, n = 3056 participants)
suggests that, from the available data, there is no statistically significant effect of incentives to prevent smoking initiation among
children and adolescents in the long term (RR 1.00, 95% CI 0.84
to 1.19). Pooled adjusted results from the two less robust trials
also did not detect a significant effect (RR 0.81, 95% CI 0.61 to
1.08).
All of the studies in this review were cluster trials which, compared
with individually randomized trials are more complex to design,
require a larger number of participants to obtain equivalent statistical power, and require more complex analysis (Campbell 2004).
They are also prone to several risks of bias (Giraudeau 2009), as
can be seen in the trials included in this review. For example, of
the three cluster RCTs in this review, one (Schulze 2006) may have
been susceptible to selection bias as recruitment occurred after randomization and three classes assigned to control refused to forego
the intervention and were subsequently included in the intervention group. In the four non-randomized cluster trials there were
baseline imbalances between groups. In two of these (Vartiainen
1996; Wiborg 2002), the intervention group was comprised of
schools that had already registered to participate in the competition, so there may have been intrinsic differences in the level
of motivation between intervention and control groups. Attrition
was a significant issue for these studies. Only one study managed
to retain 80% of the sample at the longest follow-up (Burke 1992)
and only one study appropriately reported on number of clusters
(schools) and number of participants at each time point (Crone
2003). Some studies failed to adequately report reasons for attrition or to adequately assess effects of attrition on the distribution
of confounding variables across groups at final follow-up (Crone
2003; Kairouz 2009; Schulze 2006; Vartiainen 1996). None of
the studies reported an intention-to-treat analysis for smoking initiation. While this may not be appropriate for studies assessing
smoking initiation, it does mean that in these studies there was a
significant amount of missing data in the final analyses. In addition
to risk of biases, there were other limitations to the conduct of the
trials. Only two studies reported a sample size calculation. These
were appropriately adjusted to account for clustering effects but
because of loss to follow-up, both studies were underpowered to
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demonstrate a significant effect. Finally, only three studies appropriately adjusted their analyses to account for clustering. Overall,
these studies were of variable quality and we would recommend
that future cluster RCTs of incentives adhere to the extension to
the CONSORT statement for cluster randomized trials to improve the quality of the evidence in this area (Campbell 2004).

prize lottery); behavioral psychology suggests that outcomes may
differ under these conditions (Tversky 1981). The final limitation
of the included studies is that in the three studies that provided
an additional educational component to their intervention, they
did not assess the “incentive effect” of the intervention, over and
above the additional education.

The other limitation of the studies in this review is the variability
in the reported detail of the interventions, both in terms of the
dose and any additional components delivered, such as education.
Where detail was provided, the incentives described were small
(e.g. hip hop classes, a movie pass or a voucher for ice-cream) to
moderate in size (the most recent study distributed six prizes between EURO220 and EURO450 to classes). In the SFC competitions, smoke free classes were not guaranteed an incentive, but
instead went into the draw for prizes or had to satisfy additional
criteria to win a prize (e.g. in the study by Crone 2003, classes
were awarded a prize if they were smoke free and produced a photo
judged as best expressing a non-smoking class). Only one study
(Crone 2003) reported on how many prizes were awarded. Additionally, all the included studies distributed the incentive to whole
classes, rather than giving it directly to individuals who reported
or were confirmed to have remained abstinent from smoking. This
is in contrast to studies that have tested the efficacy of competitions and incentives on smoking cessation, which generally have
rewarded individual quitters (Cahill 2011).

Recently, another meta-analysis has been published assessing the
effects of the SFC competition on current smoking among adolescents (Isensee 2012b). Isensee 2012b reported rates of current
smoking at baseline and longest follow-up between intervention
and control groups in five of the SFC studies included in this review (Crone 2003; Isensee 2012a; Schulze 2006; Vartiainen 1996;
Wiborg 2002) and pooled the RRs of smoking at follow-up. This
yielded a RR of 0.86 (95% CI 0.79 to 0.94). The authors concluded that there is “some evidence that SFC contributes to smoking prevention in adolescents” (Isensee 2012b, p.114) We would
argue that this review suggests some evidence for a reduction in
smoking among intervention participants but that measuring the
effect of the competition on smoking prevention required an assessment of the smoking status of baseline non-smokers at followup. Further, as the authors noted, there were several limitations to
their review; they combined RCTs and non-RCTs in their metaanalysis, did not assess the risk of biases in the studies, and did not
make any adjustment to the data for the cluster design of these
trials where this had not been undertaken in the original studies.

This begs the question about whether small to moderately sized incentives that successful participants are not necessarily guaranteed
to receive are sufficient motivation for children and adolescents
to abstain from smoking. In the Cochrane review of the effectiveness of competitions and incentives for smoking cessation, only
one included study offered evidence that incentives may improve
long term smoking cessation. The authors of this trial suggested
that they had an adequate sample size to detect an effect, in addition to a substantial reward to sustain the target behaviour (abstinence) (Volpp 2008). In this study a total of US$750 was given to
individuals incrementally for completion of a smoking cessation
programme and sustained abstinence at 9 or 12 months. It may
not be financially, logistically or ethically feasible to distribute incentives to individuals who do not take up smoking. Certainly,
the issue of confirming non-smoking status needs consideration,
as most biological indicators of smoking in use only measure recent tobacco use (Dolcini 2003). It may also not be financially
feasible to distribute incentives to all classes who remain smoke
free, especially when considering scaling up the competition to a
regional or national level. Nevertheless, future trials should consider the size of the incentive and describe this in detail, as well
as the final number of prizes distributed relative to the number
of smoke free classes. An important question that remains unanswered is whether the efficacy of incentives for smoking prevention might be different depending on whether the reward for behaviour change was certain or only probable (i.e. determined by a

Potschke-Langer 2006 argue that if smoking prevention (or delay
of smoking onset) is the primary aim of the SFC competition,
studies should be comparing proportions of never smokers at follow-up, as a comparison of smoking prevalence only tells us about
the respective groups at one point in time and not about smoking
dynamics over time (i.e. a young person may change their smoking status during the intervention period). This is an issue raised
by Isensee 2012a in the most recent and the most robust study
of the SFC competition. In this study, there were reportedly no
group differences in the frequency of initiation of smoking among
baseline never smokes. However, the probability among baseline
experimental smokers to progress to established use over the study
period of 19 months was higher for non-participants of the competition. The authors conclude that the “salient effect of the intervention is that it reduces the risk of a progression into higher
stages of use among experimental smokers” and suggest that perhaps early experimental smokers are the group most amenable to
intervention effects (p.339). This is a question that is worthy of
further investigation and future trials should assess intervention
impact on both smoking initiation and progression.
Although the interventions covered in this review run the risk of
deception by smokers regarding their smoking status in order to
increase their chances of wining a prize, there is not a lot of evidence to support this. While one study reported that inconsistent response patterns were higher in the intervention than in the
control group, this may have been affected by recall bias (Kairouz
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2009). Several studies went to some lengths to disguise the fact
that the outcome assessments were not linked to the competition
to reduce misreporting of smoking status (reporting on smoking
status for the competition was a separate process). By purposefully de-linking the evaluation of the SFC to the competition itself (reporting of smoking status of participating classes for the
competition was separate from the survey that measured smoking
outcomes for evaluative purposes), students may have been less
likely to under-report their smoking status, although this cannot
be completely ruled out. Only one study (Hanewinkel 2010) has
been conducted to investigate other possible unintended consequence of these competitions; namely, bullying or perceptions of
isolation among students who cause their class to drop out of the
competition because they smoke. This study found that there was
no significant effect of the competition on bullying or perceptions
of isolation. Kairouz 2009 found that intervention participants
were more likely to report that people “should not hang out with
smokers” and that they themselves “would not want to be friends
with a classmate who smokes,” but the prevalence of attitudes in
both groups fell at follow-up and the authors did not report on the
proportion of participants in both groups who perceived themselves as marginalized.
One final point relates to the transferability of this evidence to
other contexts. All studies included in this review were conducted
in high income countries. There was variability across studies in
the reporting of the proportion of participants who were from
minority ethnic or lower socioeconomic backgrounds. Where this
was reported and able to be interpreted, the studies included
a smaller proportion of participants representative of minority
groups (Burke 1992; Crone 2003; Isensee 2012a) and low socioeconomic backgrounds (Crone 2003). Mercken 2012 reanalysed
data from the study reported by Crone 2003; a multilevel model
was tested separately for adolescents in each of the categories of
the two included SES indicators in this study (educational level
and employment status of parents). These stratified analyses found
that the overall significant short term effect of the intervention was
only present for high SES adolescents (Mercken 2012). Further,
when these additional analyses were stratified by gender, the intervention appeared to only be effective among boys with higher
parental educational levels (OR 0.24, 95% CI 0.07 to 0.79), although these results should be interpreted cautiously as sample
size calculations were not based on these subgroup analyses. Future
studies should report details about the sociodemographic characteristics of participants at baseline and follow-up, and if possible
analyse their results by ethnic and socioeconomic group to be able
to assess whether incentives differentially affect participants from
these backgrounds.
Limitations of this review include that we focused our analysis
solely on the effectiveness of incentives to prevent smoking initiation (as per our protocol) and did not examine the impact of
incentives on progression of smoking. Findings from the most re-

cent study of the SFC competition suggest that the effect of the
competition might be greater for occasional smokers, compared
with non-smokers at baseline. Another limitation that may have
biased our results is that our outcome data were incomplete. We
could not extract appropriate data for this review from two studies (Burke 1992; Vartiainen 1996) or directly from the authors,
and we had to estimate the number of clusters for another study
(Wiborg 2002). We concentrated on getting outcome data from
authors, rather than further detailed process information (e.g. programme implementation), which is also a limitation of this review.

AUTHORS’ CONCLUSIONS
Implications for practice
• Currently, there is no high quality evidence that incentives
aimed at children and adolescents prevent smoking initiation in
the long term.
• Specifically, there is no statistically significant long term
effect on smoking initiation of the SFC competition. Any short
term reported success dissipated over time. An important finding
in this review is that after adjustment for clustering correlation
the one longer-term significant finding of treatment effect
(Wiborg 2002) was no longer significant. These findings raise
some doubts about further expansion of the competition if the
specific aim of the programme remains to prevent smoking
uptake. There is some preliminary evidence that the SFC
competition may reduce the risk of a progression of smoking
among experimental smokers.
• Incentives may theoretically increase the risk of false claims
by participants, as well as introduce the potential of bullying and
isolation of smoking students when incentives are distributed to
a group (rather than individuals). Currently, there is little robust
evidence to suggest that these are significant unintended
consequences of such interventions, but this has not been the
subject of much research.

Implications for research
• Future studies might investigate the effectiveness of
incentives given to individual participants to prevent smoking
uptake.
• Future trials of the SFC competition or any incentive
programme where the incentive is given to a group (e.g. a school
class) versus individuals should carefully consider the size of the
incentive and the number of incentive prizes relative to the
number of successful smoke free classes at the completion of the
competition, and should also attempt to measure and report the
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effectiveness of the incentives programme over and above other
additional intervention components (e.g. anti-tobacco
education).

• The effectiveness of incentives for smoking initiation and/
or progression needs to be evaluated in varying populations from
different socioeconomic and ethnic backgrounds.

• The respective merits of cash payments versus non-financial
incentives should be assessed and compared.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]
Burke 1992
Methods

Controlled cluster trial, no randomization reported. Public schools assigned to intervention in two communities, with the third community acting as control

Participants

Country: USA (3 communities in Iowa). 7th graders in participating schools. 1187
students in total completed baseline surveys. Authors reported majority were white (>
90%), working or middle class students

Interventions

2 intervention communities received an education programme (6 sessions) plus competitions. 2 competitions ran concurrently: one which aimed to improve knowledge and
the other to reward non-smoking
Competition 1: A t-shirt with the project logo was given to all students in the class at
each school with most improved knowledge
Competition 2. Non-smoking competition between 7th graders in the two intervention
communities. Students in the community with lower smoking rates at end of the project
rewarded with a movie pass and voucher for free ice-cream
Control community received only education programme.

Outcomes

Baseline (Fall 1984) - survey of tobacco use (self-reported description using 5 categories,
frequency measured using 5 categories, quantity measured using 6 categories) , smoking
beliefs, subjective norms, knowledge, saliva TCN
18 month follow-up (Spring 1986) - 18 month follow-up survey of tobacco use (selfreported description measured using 5 categories, smoking frequency using 10 categories
[never smoked (1) to smoke more than half a packet a day (10)]), smoking beliefs,
subjective norms, saliva TCN
TCN results only used to justify the use of self-report except at baseline when 39 selfreported ‘never smokers’ were reclassified as ‘occasional smokers.’

Notes

Theoretical basis: Intervention based on Fishbein & Ajzen’s theory of reasoned action
which posits that preventing behaviour depends on altering relevant beliefs & norms

Risk of bias
Bias

Authors’ judgement

Random sequence generation (selection High risk
bias)

Incentives for preventing smoking in children and adolescents (Review)
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Support for judgement
Non-randomized. No data on breakdown
of demographics (age, sex, SES) provided
between intervention and control groups.
Authors reported no significant pre-intervention differences found between the two
groups on self report/biochemical assessment of smoking status, knowledge, beliefs
and smoking intentions
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Burke 1992

(Continued)

Allocation concealment (selection bias)

High risk

See above

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection High risk
bias)
All outcomes

Not reported. Students’ self reporting of
smoking status may have been influenced
by knowledge that they were in a competition for prizes

Incomplete outcome data (attrition bias)
All outcomes

Low risk

1187 participants surveyed at baseline (Fall
1984), 964 followed up 18 months later
(81%). More subjects lost in control (22.
6%) than intervention (16.7%) group. The
authors reported “No significant interaction was found for 3 of the 4 pre-intervention measures of smoking, we concluded
that the validity of the study was not jeopardized by differential attrition.”

Selective reporting (reporting bias)

Unclear risk

Insufficient reporting to make a judgement
on pre-specified outcomes

Crone 2003
Methods

Randomized controlled cluster trial

Participants

Country: Netherlands. 26 schools providing lower secondary education. Schools recruited through community health services. 14 of 54 health services provided names of
schools. 26 schools were recruited but unclear about number of schools approached
’First grade students’ from 154 classes participated (mean age 13 years). 1444 in intervention, 1118 in control at baseline. Minority of the sample were of non-Dutch ethnicity

Interventions

As well as usual drug prevention/education programme, the intervention classes received
three lessons on knowledge, attitude and social influence, followed by class agreement
not to start smoking or stop smoking for 5 months. Admission to competition to win a
prize dependent on classes completing registration, having < 10% smokers after 5 months
and producing a photo expressing the idea of a non-smoking class. Competition prizes
(monetary prizes EURO220 - EURO450) available to 6 classes with < 10% smoking
and ‘a photo best expressing a non-smoking class’
Control classes received the usual drug prevention/education programme; in 7 schools
this was the national drug education programme

Incentives for preventing smoking in children and adolescents (Review)
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Crone 2003

(Continued)

Outcomes

Baseline (October 1998)
8 months follow-up (June 1999)
20 months follow-up (June 2000)
Self-reported smoking behaviour, intentions and attitudes measured at each time point.
Smoking defined as including ‘experimenting’, weekly and daily smoking. No biochemical verification of smoking

Notes

Theoretical basis: Intervention based on ‘social influence model’, which was not described
in detail

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk
bias)

Schools recruited, then randomized. Coin tossing
by independent person. Intervention group had a
significantly lower proportion of boys, older participants, and non-Dutch participants at baseline.
These were adjusted for in the reported analyses.
No significant difference in smoking prevalence
between groups at baseline

Allocation concealment (selection bias)

Allocation by independent person

Low risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not blinded but unlikely to affect outcome

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Students told that the jury of the competition
were not informed of the results of the study and
that registration for the competition was conducted independently of the study evaluation

Incomplete outcome data (attrition bias)
All outcomes

High number lost to follow-up: in intervention
group, 907 participants were lost to follow-up
(1444 at Baseline to 537 at 20 months). In control group, 714 participants were lost to follow-up
(1118 at Baseline to 404 at 20 months). 1 school
dropped out in intervention; 2 schools dropped
out in control

High risk

Statistically significantly different distribution of
baseline measures of SES, ethnicity, religion, age
and smoking among those who were followed up
at 8 months and were lost to follow-up. Nonresponse was higher among smokers, especially in
the control group. Similar comparisons were not
Incentives for preventing smoking in children and adolescents (Review)
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Crone 2003

(Continued)

made at 20 months
Selective reporting (reporting bias)

Unclear risk

Insufficient reporting to make a judgement on
pre-specified outcomes

Isensee 2012a
Methods

Randomized controlled cluster trial

Participants

Country: Germany (one rural region). 7th grades of 212 eligible ‘Gymnasium’ (for
high academic achieving students) and ‘Sekundarschule’ schools invited to participate.
Schools stratified by type of school. Exclusion criteria: (a) foreseen closure of school in
proceeding 2 years; (b) school engaged in tobacco control programme; (c) participated
in the intervention before. 50% female. Mean age 12.65 years. SES measured using type
of school as a proxy (Sekundarschule schools=lower SES). SES not reported. > 95%
students were of German nationality

Interventions

Intervention: SFC competition: classes agree and sign a contract to remain smoke free
for 6 months to enter a lottery to win a number of prizes, the grand prize including a
class trip. Requirements to participate: at least 90% of class must agree to participate;
classes monitor smoking on a weekly basis; classes report whether > 90% non-smokers
to the organisers on a monthly basis. If the class is smoke free (> 90% non-smokers) they
remain in the competition for prizes, with the main prize being a class trip; if not they
drop out. The intervention group consisted of two subgroups: the classes who agreed
to participate (IG-participation) and the classes who were randomized to intervention
group but declined to participate (IG-no participation). Participating classes also received
material including the contract, feedback cards, parent leaflet, CD-ROM, and access to
web page
Control group classes received ‘usual curriculum.’

Outcomes

Baseline (October 2008)
1st follow-up at 7 months post baseline
2nd follow-up at 12 months post baseline
3rd follow-up at 19 months post baseline
At baseline and follow-ups participants completed a questionnaire asking about selfreported ‘current smoking’ (non-smoker, occasional use or regular use) and ‘lifetime
smoking’ (never, experimenters, established smoking)

Notes

Theortetical basis: Intervention based on principles of correcting social norms (i.e. correcting the common overestimation of smokers by adolescents) and fostering commitment to a social contract

Risk of bias
Bias

Authors’ judgement

Incentives for preventing smoking in children and adolescents (Review)
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Isensee 2012a

(Continued)

Random sequence generation (selection Low risk
bias)

Schools stratified by type of school, consented to
participate and then assigned to groups by drawing lots. Lifetime and current smoking more frequent in IG-no participation group compared
with the other two groups (IG-participation and
control). Baseline group differences in outcome
and confounding variables adjusted for in reported analyses. In our reanalysis of data we only
compared IG-participation and control groups
(IG-no participation excluded)

Allocation concealment (selection bias)

Allocating person was blinded to purpose of the
study

Low risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Students not informed that outcome assessments
were linked to the SFC. Authors noted that they
did not observe a difference between groups regarding inconsistent response patterns over time
(e.g. backward transitions for lifetime use)

Incomplete outcome data (attrition bias)
All outcomes

Low risk

3490 participants at baseline, 3123 at 7 months,
2595 at 12 months, 2420 at 19 months. 2159
completed all assessments (61%). 6 schools lost
from intervention; 2 from control
Attrition analyses performed. Authors report,
“Since attrition effects are especially problematic
when study dropout is related to one of the outcome variables, we also checked interactions between covariates and intervention status with respect to attrition. However, we found significant
interaction effects only for the variables age (interaction age×IG-no participation (ref. CG): OR=1.
37 (1.08 to 1.74), p=0.009) and school type.”

Selective reporting (reporting bias)

Unclear risk

Primary outcomes specified in study protocol
(ISRCTN27091233) were (i) knowledge about
smoking (ii) attitudes towards smoking (iii) intention to use tobacco and (iv) smoking status.
Only smoking status reported in this paper
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Kairouz 2009
Methods

Controlled cluster trial, no randomization reported. Public schools assigned to intervention in two communities, with the third community acting as control

Participants

Country: Canada (3 city health regions). All elementary schools in these regions invited
to participate in the intervention arm (number of schools not reported), 27 agreed, 1262
completed baseline measures. Control schools from 2 different health regions matched
to intervention regions in terms of location, urbanisation and sociodemographic characteristics. 2 control schools matched to each intervention school according to location and
school deprivation indicator. 57 control schools invited to participate, 1657 completed
baseline measures. Sample were grade 6 students. Ethnicity not stated and SES described
using a measure of school deprivation

Interventions

Intervention: SFC competition (variant): To participate in intervention programme
each class was required to have at least 90% of students sign a confidential contract
to not smoke for 6 months. Intervention participants received the ‘Mission TNT.06’
programme; a 6 month programme consisting of didactic material, teacher’s guide and
resources to improve knowledge about the health and social effects of smoking. Dose and
frequency of education programme unclear. Teachers and students received participation
incentives and classes were eligible for half-day surprise activities
Control group: unclear as to what they received. Authors were contacted to provide
further information but this was not forthcoming

Outcomes

Baseline (Oct - Dec 2002)
Follow-up at 10 -14 months (Oct 2003 - April 2004)
At both baseline and follow-up participants asked about self-reported ‘ever smoking’
status defined as ever smoking a cigarette in their life, even a puff. Also questions on
knowledge, attitudes and beliefs about tobacco. No biochemical verification of smoking
status

Notes

Theoretical basis: The premise for the intervention rested on positive reinforcement for
not smoking to stimulate the desired behaviour, but did not reference a specific social
theory

Risk of bias
Bias

Authors’ judgement

Random sequence generation (selection High risk
bias)

Incentives for preventing smoking in children and adolescents (Review)
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Support for judgement
Non-randomized. Matched allocation of
control schools. No breakdown of demographics (age, sex, SES) provided between
intervention and control baseline participants. Comparison of baseline characteristics of those who completed follow-up reported, with significant differences by age,
school location and social deprivation index (adjusted for in reported analyses)
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Kairouz 2009

(Continued)

Allocation concealment (selection bias)

High risk

See above

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection High risk
bias)
All outcomes

Students’ self reporting of smoking status may have been influenced by knowledge that they were in a competition for
prizes. Note large numbers of ever-smokers
at baseline denying ever smoking at followup. Statistically significantly more in intervention vs control (24% vs 16%)

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

1262 participants in intervention arm completed baseline, 843 completed follow-up
(33% loss to follow-up); 1657 participants
in control arm completed baseline, 1213
completed follow-up (27% loss to followup). Analytic sample were those that completed baseline and follow-up. Reasons for
attrition not reported. No detail on comparison between those followed up and
those lost to follow-up

Selective reporting (reporting bias)

Unclear risk

Insufficient reporting to make a judgement
on pre-specified outcomes

Schulze 2006
Methods

Randomized controlled cluster trial

Participants

Country: Germany (3 counties). 7th grades of all Heidelberg schools and a random
sample of schools in Mannheim and Rhine-Neckar counties. Schools stratified by type of
school (unclear what the differences were between schools). 172 classes from 68 schools
participated. Approximately 50% female. > 90% 12 - 13 years. SES and ethnicity not
reported

Interventions

Intervention: SFC competition. Classes agree and sign a contract to remain smoke free
for 6 months to enter a lottery to win a number of prizes, the grand prize including a class
trip. Requirements to participate: school classes decide to be a non-smoking class for 6
months; classes monitor smoking and report it regularly to competition organizers. If
the class is smoke free (≥ 90% non-smokers) they remain in the competition for prizes.
If > 10% of the class is smoking, the class drops out of the competition. The intervention
included weekly curricula consisting of health information about smoking and strategies
for how to quit smoking and resist peer pressure to smoke
Unclear exactly what the control group received.
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Schulze 2006

(Continued)

Outcomes

Baseline (October 2008)
Follow-up at 24 months post baseline
At both baseline and follow-up participants completed a questionnaire asking about selfreported smoking. Note additional response options added in follow-up survey

Notes

Theortetical basis: None reported

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk
bias)

Sequence generation process not reported but authors stated schools were “randomly assigned.”
Active recruitment whereby schools randomized
and then classes recruited. 3 classes in control refused to forego intervention and were included
in intervention. Some systematic differences between two groups relating to age and smoking
status as baseline. Significantly more smokers in
control group. Adjusted for age in final reported
analysis

Allocation concealment (selection bias)

Process for allocation concealment not reported.
See above

Unclear risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Students not informed that outcome assessments
were linked to the SFC

Incomplete outcome data (attrition bias)
All outcomes

High risk

High level of attrition: 4043 participants at baseline, 1852 followed-up at 24 months. Overall attrition rate 54%. No association between intervention group and attrition. Reasons for attrition
not reported in detail. Association between smoking status and attrition not explored

Selective reporting (reporting bias)

Unclear risk

Pre-specified outcomes unclear

Incentives for preventing smoking in children and adolescents (Review)
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Vartiainen 1996
Methods

Controlled cluster trial

Participants

Country: Finland. Intervention: All 600 junior high schools in Finland were invited to
be in SFC competition each year. In 1991-2, 1219 8th Grade classes (from 368 schools)
entered the competition (1/3 of age cohort) and 65 of these classes were randomly selected
to take part in this study.
Control group: randomly selected from classes that did not register for the competition
Age of participants not provided but reported they were 8th graders (approx. 14 year
olds). Sex, SES and ethnicity not reported

Interventions

Intervention: SFC competition (here known as ‘no smoking class competition’): classes
agree and must remain 100% smoke free for 6 months to enter a lottery to win 4 main
prizes of US$2000 and 10 second prizes of US$200; the grand prize including a class
trip. Prize money can be used in any way the class chooses. Requirements to participate:
All of class must agree to participate; classes monitor smoking on a weekly basis, if anyone
starts smoking and does not quit the class must drop out of the competition. The contact
teacher for each class organises health education sessions about smoking during school
hours - no other details provided about this education
Unclear what control group classes received.

Outcomes

Baseline (Fall1991)
1st follow-up at 6 months post baseline (Spring 1992)
2nd follow-up at 18 months post baseline (Spring 1993)
At both baseline and follow-up participants completed a questionnaire asking about selfreported daily smoking (Do you now smoke?: not at all/less than once a month/ 1 - 2
times a month/ 1 - 2 times a week/daily). Daily smokers were reported as smokers)

Notes

Theoretical basis: not provided

Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection High risk
bias)

Non-randomized. No baseline comparisons except smoking
status. A higher proportion of control group reported daily
smoking at baseline compared with the intervention group.
This was adjusted for in final reported analysis. Control group
chose not to register for the competition, so increased likelihood of systematic differences between groups

Allocation concealment (selection bias)

See above

High risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Incentives for preventing smoking in children and adolescents (Review)
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Vartiainen 1996

(Continued)

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Authors state pupils were not aware that survey was related to
the competition

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk

1284 intervention and 551 control participants at baseline;
976 intervention (76%) and 443 control (80%) participants
completed all three surveys (analysed sample). Reasons for attrition were not reported and no detail on comparison between
those followed up and those lost to follow-up

Selective reporting (reporting bias)

Unclear risk

Pre-specified outcomes unclear

Wiborg 2002
Methods

Controlled cluster trial

Participants

Country: Germany (three cities). Intervention: multiple secondary school classes from
schools who registered for the SFC competition (all schools were invited) from Hamburg
and Berlin. The intervention group consisted of classes that decided to participate in the
competition. Control: The same proportion of classes from different grades and school
types as in the intervention group was randomly selected from classes in Hanover that
had not been invited to participate in the competition. Mean age 12.9 years, similar
number boys and girls. SES and ethnicity not reported

Interventions

Intervention: SFC competition: classes agree and sign a contract to remain smoke free
for 6 months to enter a lottery to win a number of prizes, the grand prize including a
class trip. Requirements to participate: At least 90% of class must agree to participate,
classes monitor smoking on a weekly basis, classes report whether > 90% non-smokers
to the organisers on a monthly bases. If the class is smoke free ( > 90% non-smokers)
they remain in the competition for prizes, with the main prize being a class trip; if
not they drop out. The intervention group consisted of two subgroups: the classes who
successfully ended the competition and the classes who dropped out of the competition
(but continued in the study). Participating classes also received two newsletters with
information about competition, teachers received a brochure
The control group (CG) classes did not receive a specific intervention

Outcomes

Baseline (October/November 1998)
1st follow-up at 6 months post baseline (May 1999)
2nd follow-up at 12 months post baseline (November 1999)
At both baseline and follow-up participants completed a questionnaire asking about selfreported ‘four week smoking prevalence’ (‘Have you smoked during the last four weeks?
’) and ‘daily smoking prevalence’ (‘Have you smoked daily during the last seven days?’)

Notes

Theoretical basis: Reference to learning theory that asserts that positive reinforcement
enhances the probability of producing a desired behaviour
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Risk of bias
Bias

Authors’ judgement

Support for judgement

Random sequence generation (selection High risk
bias)

Non-randomized. Classes who volunteered to take part in the
competition made up the intervention group versus classes
from another town, that were not invited to take part in the
competition (control group). No SES or ethnicity reported or
compared. Smoking prevalence at baseline was higher in the
control group than in the intervention group, although not
statistically significantly so. No baseline differences in age or
sex

Allocation concealment (selection bias)

See above

High risk

Blinding of participants and personnel Low risk
(performance bias)
All outcomes

Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection Low risk
bias)
All outcomes

Authors note that students’ knowledge that they were in a
competition should not have had an influence on their answers
in the follow-up, since the competition had been completed
at that point

Incomplete outcome data (attrition bias)
All outcomes

High risk

High level of attrition: 4372 participants at baseline, 2142
(49%) completed all three surveys (1495 intervention and 647
control).
At baseline, those lost to follow-up were significantly more
likely to be smokers or in the intervention group; percentage of
smokers in retention group under-represented. No significant
interaction for smoking status and group condition among
attrition and retention sample. No differences in age or sex

Selective reporting (reporting bias)

Unclear risk

Pre-specified outcomes unclear

SES: socioeconomic status; SFC: Smokefree Class Competition

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Bate 2009

Incentive(s) not used to reward participants for not starting to smoke

Baudier 1991

No incentive used as part of the intervention

Bruvold 1993

A review, not a controlled trial
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(Continued)

Cote 2006

No incentive used as part of the intervention

de Vries 2006

Incentives/competitions not a central component of this smoke free programme

Elder 1987

A review, not a controlled trial

Elder 1989

Repeated cross-sectional surveys of participants for not starting to smoke

Etter 2006

A review, not a controlled trial and response letters, does not present additional data

Hanewinkel 2003

Does not report original data on evaluation, but gives an overview on participation rates in SFC competition
and summarizes all evaluation findings

Hanewinkel 2007

Does not report original data on evaluation, but gives an overview on participation rates in SFC competition
and summarizes all evaluation findings

Higgins 2002

A review, not a controlled trial

Hovell 2001

Incentive(s) not used to reward participants for not starting to smoke

Hruba 2007

Not a controlled trial

Isensee 2007

Not a controlled trial

Jackson 2006

Incentive(s) not used to reward participants for not starting to smoke

Lee 1983

Not a controlled trial. No incentive used

Murray 1992

The only trial (out of three described in this record) that used incentives employed a repeated cross-sectional
design

Perry 2009

Incentive(s) not used to reward participants for not starting to smoke

Persson 2003

Not a controlled trial

Pomrehn 1995

Not a controlled trial

Price 1992

Incentive(s) not used to reward participants for not starting to smoke

Rand 1989

No the relevant target population. Incentives used to reward persistent abstinence after quitting

Schmid 2006

Not a controlled trial

Sigmon 2008

Not a controlled trial

Trofor 2009

Not a controlled trial

Wiborg 1999

Not a controlled trial
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Wiborg 2001

Introduces the concept behind the SFC competition and presents results of process evaluation

Wiborg 2004

Focused on smoking cessation, not smoking initiation

Characteristics of ongoing studies [ordered by study ID]
Hanewinkel 2008
Trial name or title

Effectiveness of the “Smoke-Free Class competition” in delaying the onset of smoking in adolescence in Polish
students: a cluster-randomized controlled trial

Methods

Prospective, cluster-randomized, controlled trial to test whether the SFC shows a preventive effect on knowledge, attitudes and smoking behaviour

Participants

Target number 81 public schools, 142 classes, 2940 students aged 10 years at the beginning of the study (4th
grade in Poland)

Interventions

Intervention group: SFC competition (first, each participating class has to decide if they want to take part in
SFC)
Control group: Treatment as usual

Outcomes

Assessed by questionnaire at the end of the intervention and at 12- and 18-month follow-up
Primary outcomes: Knowledge on smoking consequences; attitudes towards smoking; intention to use tobacco
and smoking status
Secondary outcomes: class climate; bullying

Starting date

October 2007

Contact information

Dr Reiner Hanewinkel, Institute for Therapy and Health Research (IFT-Nord), Düsternbrooker Weg 2, Kiel
24105, Germany

Notes

The trial is completed (anticipated end date 31/12/2009)

Krishnan-Sarin 2012
Trial name or title

Incentive-based Intervention for Smoking Cessation and Prevention in High Schools (Rise Above)

Methods

Interventional Phase 1 pilot study to examine feasibility and acceptability

Participants

1651 students from 2 high schools enrolled, both genders, 13 years and older

Interventions

Intervention: incentives for being tobacco free. Students who join the programme will be entered into regularly
scheduled drawings throughout the school year to earn incentives for being tobacco free
No control group
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Krishnan-Sarin 2012

(Continued)

Outcomes

Assessed at the end of each academic year:
Primary outcome: The number of students who join the tobacco free programme
Secondary outcomes: Change in tobacco use rates and attitudes following the intervention exposure

Starting date

July 2010

Contact information

Suchitra Krishnan-Sarin, Yale University

Notes

Primary completion date May 2011
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DATA AND ANALYSES

Comparison 1.
clustering)

Incentive versus control. Randomized and non-randomized controlled studies (adjusted for

Outcome or subgroup title
1 Smoking uptake at longest
follow-up (RR)
1.1 RCTs
1.2 Non-randomized CTs

No. of
studies

No. of
participants

5
3
2

1108
1025

Statistical method

Effect size

Risk Ratio (M-H, Fixed, 95% CI)

Subtotals only

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

1.00 [0.84, 1.19]
0.81 [0.61, 1.08]

Comparison 2. Results of included studies

Outcome or subgroup title
1 Results table: RCTs
2 Results table: non-randomized
CTs

No. of
studies

No. of
participants

Statistical method
Other data
Other data
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Effect size
No numeric data
No numeric data
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Analysis 1.1. Comparison 1 Incentive versus control. Randomized and non-randomized controlled studies
(adjusted for clustering), Outcome 1 Smoking uptake at longest follow-up (RR).
Review:

Incentives for preventing smoking in children and adolescents

Comparison: 1 Incentive versus control. Randomized and non-randomized controlled studies (adjusted for clustering)
Outcome: 1 Smoking uptake at longest follow-up (RR)

Study or subgroup

Incentive

Control

n/N

n/N

Risk Ratio

Weight

Crone 2003

22/111

18/84

11.9 %

0.92 [ 0.53, 1.61 ]

Isensee 2012a

62/197

84/280

40.1 %

1.05 [ 0.80, 1.38 ]

Schulze 2006

94/248

73/188

48.0 %

0.98 [ 0.77, 1.24 ]

556

552

100.0 %

1.00 [ 0.84, 1.19 ]

M-H,Fixed,95% CI

Risk Ratio
M-H,Fixed,95% CI

1 RCTs

Subtotal (95% CI)

Total events: 178 (Incentive), 175 (Control)
Heterogeneity: Chi2 = 0.23, df = 2 (P = 0.89); I2 =0.0%
Test for overall effect: Z = 0.01 (P = 0.99)
2 Non-randomized CTs
Kairouz 2009

34/244

61/356

57.4 %

0.81 [ 0.55, 1.20 ]

Wiborg 2002

51/301

26/124

42.6 %

0.81 [ 0.53, 1.23 ]

545

480

100.0 %

0.81 [ 0.61, 1.08 ]

Subtotal (95% CI)

Total events: 85 (Incentive), 87 (Control)
Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.98); I2 =0.0%
Test for overall effect: Z = 1.44 (P = 0.15)
Test for subgroup differences: Chi2 = 1.50, df = 1 (P = 0.22), I2 =34%

0.5

0.7

1

Favours incentive

1.5

2

Favours control

Analysis 2.1. Comparison 2 Results of included studies, Outcome 1 Results table: RCTs.
Results table: RCTs
Study

Number
Number
Time point
of non-smok- of smokers at
ers at baseline endpoint
who reported
not smoking
at baseline

Outcome

Crone 2003

556 interven- 112 interven- 19 months
tion; 420 con- tion; 88 control (data from trol
authors)

Smoking
= Not biochemicurrent smok- cally verified
ing, including
daily/weekly/
experimental
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Biological cri- Results
terion

Secondary
outcomes
(dose
response, cost,
harms)

Not reported Not reported
at 19 months
in published
paper.
Our reanalysis:
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(Continued)

RR 0.92 (95%
CI 0.53 to 1.
61)
Isensee 2012a

430
136 interven- 19 months
never- smok- tion; 184 coners in inter- trol
vention; 610
never-smokers in control
(data from authors)

Smoking
= Not biochemi- From
ever smoking, cally verified
published paeven just a puff
per:
Authors reported
that no group
differences
were found in
the frequency
of smoking initiation
but
data not presented in paper
Our reanalysis:
RR 1.05 (95%
CI 0.80 to 1.
38)

Schulze 2006

591
never- 224 interven- 24 months
smokers in in- tion; 173 contertrol
vention; 449
never-smokers
in control

Smoking
= Not biochemicurrent smok- cally verified
ing, including
irregular (less than
weekly) smoking

Bullying
(Hanewinkel
2010): ‘When
compared with
control classrooms
on all three dependent variables - being
victimised, active bullying or
being isolated
- the adjusted
ORs indicated
no significant
differences at
post-test
for any of the
IGs [Intervention Groups]’

From
Not reported
published paper: 62.1% remained
‘never smoker’
in intervention
group at follow up versus
61.4% in control group: OR
1.02 (0.83 to
1.24) adjusted
for age, sex and
school type
Our reanalysis:
RR 0.98 (95%
CI 0.77 to1.
24)
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Analysis 2.2. Comparison 2 Results of included studies, Outcome 2 Results table: non-randomized CTs.
Results table: non-randomized CTs
Study

Number of
non-smokers at baseline

Number of Time point
smokers
at endpoint
who
reported not
smoking at
baseline

Outcome

Burke 1992

Not
reported

Not
reported

Mean (SD) Salivary
score of 5- thiocyanate
category
(TCN)
selfdefinition of
smoking
and 10-category
selfreported frequency

Kairouz
2009

664 inter- 93 interven- 10 - 18 Smoking = Not
biovention; 915 tion;
165 months
ever smok- chemically
control
control
ing,
even verified
just a puff

18 months

Biological
criterion
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Results

SecComment
ondary outcomes (dose
response,
cost,
harms)

From pub- Not
lished paper: reported
Mean TCN
at follow up
of pre-intervention
never smokers higher
(560 mcg/
mL,
SD
403) versus
control (514
mcg/mL,
SD 424)
Primary
outcome for
this review
not
available.
From published paper:
OR 0.8 (0.
5-1.
1), adjusted
for age, gender, school
location, social deprivation index
Our reanalysis:
RR
0.
81 (95% CI
0.55 to1.20)

Intervention participants more
likely than
control participants to
report that
people “should
not hang out
with smokers” (14%
versus 11%)
and
that
they, themselves would
“not want to
be friends

Concerns
about misreporting of
smoking status.
Note
large numbers of eversmokers at baseline
then
denying ever
smoking
at follow up.
Stat sig more
in intervention vs control (24% vs
16%)
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(Continued)

with a classmate who
smokes” (28
versus 25%)
Vartiainen
1996

Not
reported &
not available
from
authors

Not
18 months
reported &
not available
from
authors

Wiborg
2002

1215 inter- 207 inter- 12 months
venvention; 107
tion group; control
502 control
(data from
authors)

Smoking = Not
bio- Reports only Not
redaily smok- chemically
on the in- ported. Exing
verified
crease
in cept in disprevalence
cussion - auof smoking thors report
from base- ‘The
line to fol- social preslow-up.
sure created
From base- by the comline
to petition prolongest fol- cess was not
low up, in- greatly criticrease by 10. cised
8% points in in the pupils’
Intervention answers.’
group c/w
11.
2% points in
control
group:
OR 1.25 (p=
0.15)
Primary
outcome for
this review
not
available.
Smoking = 4 Not
bioweek preva- chemically
lence
of verified
smoking
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From published paper:
OR 1.36 (1.
04-1.76),
adjusted
for age, sex,
smoking status at baseline
Our reanalysis:
RR
0.81
(95% CI 0.
53 to 1.23)

Cost benefit
(
Hoeflymayr
2008) Cost
benefit ratio: economic modelling based
on estimates
of reduced
smoking
prevalence
in Intervention group
& models of
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(Continued)

assumed future
smoking behaviour and
cessation.
Not based
on prevention of initiation

APPENDICES
Appendix 1. Specialized Register search strategy
The register search combined the following topic specific terms in title, abstract or keyword fields: (motivation OR reinforcement
OR reward* OR ’token economy’ OR punishment OR incentive* OR competition* OR contest* OR lotter* OR raffle* OR prize*
OR voucher* OR gift* OR inducement* OR ’contingent payment’ OR ’deposit contract’) AND (adolescen* OR young OR child* or
minor* OR juvenile OR girl* or boy*).

Appendix 2. MEDLINE search strategy
1 RANDOMIZED-CONTROLLED-TRIAL.pt.
2 CONTROLLED-CLINICAL-TRIAL.pt.
3 CLINICAL-TRIAL.pt.
4 Meta analysis.pt.
5 exp Clinical Trial/
6 Random-Allocation/
7 randomized-controlled trials/
8 double-blind-method/
9 single-blind-method/
10 placebos/
11 Research-Design/
12 ((clin$ adj5 trial$) or placebo$ or random$).ti,ab.
13 ((singl$ or doubl$ or trebl$ or tripl$) adj5 (blind$ or mask$)).ti,ab.
14 (volunteer$ or prospective$).ti,ab.
15 exp Follow-Up-Studies/
16 exp Retrospective-Studies/
17 exp Prospective-Studies/
18 exp Evaluation-Studies/ or Program-Evaluation.mp.
19 exp Cross-Sectional-Studies/
20 exp Behavior-therapy/
21 exp Health-Promotion/
22 exp Community-Health-Services/
23 exp Health-Education/
24 exp Health-Behavior/
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25 or/1-24
26 ((Smok$ or cigar$ or tobacco$) adj7 (prevent$ or uptake or initiation)).ti,ab.
27 exp Smoking/pc [Prevention & Control]
28 26 or 27 [Smoking prevention terms]
29 token economy/ or motivation/ or “aspirations(psychology)”/ or goals/ or intention/
30 “reinforcement psychology”/ or punishment/ or reinforcement schedule/ or reward/
31 (reinforcement or punishment).tw.
32 (incentive$ or competition$ or contest$ or lotter$ or raffl$ or reward$ or prize$).mp.
33 (voucher$ or gift$ or inducement$ or contingent payment$ or deposit contract$).mp.
34 or/29-33 [Intervention terms]
35 child/ or minors/
36 (young people or minor$1).tw.
37 (child$ or juvenile$ or girl$ or boy$ or teen$ or adolescent$).ti,ab.
38 school$.tw.
39 or/35-38 [Age specific terms]
40 25 and 28 and 34 and 39

Appendix 3. EMBASE search strategy
1 random$.ti,ab.
2 factorial$.ti,ab.
3 (cross over$ or crossover$ or cross-over$).ti,ab.
4 placebo$.ti,ab.
5 (double$ adj blind$).ti,ab.
6 (single$ adj blind$).ti,ab.
7 assign$.ti,ab.
8 allocat$.ti,ab.
9 volunteer$.ti,ab.
10 CROSSOVER PROCEDURE.sh.
11 DOUBLE-BLIND PROCEDURE.sh.
12 RANDOMIZED CONTROLLED TRIAL.sh.
13 SINGLE-BLIND PROCEDURE.sh.
14 or/1-13
15 ((smok$ or cigar$ or tobacco$) adj7 (prevent$ or uptake)).ti,ab.
16 Smoking/pc
17 “smoking and smoking related phenomena”/
18 adolescent smoking/
19 (abstin$ adj3 smok$).mp.
20 (prevent$ adj smok$).mp.
21 or/15-20
22 motivation/ or reinforcement/ or reward/
23 (token economy or reward or reinforcement or punishment or incentive$ or competition$ or contest$ of lotter$ or raffle$ or prize$
or voucher$ or gift$ or inducement$).ti,ab.
24 contingent payment$.ti,ab.
25 deposit contract$.ti,ab.
26 22 or 23 or 24 or 25
27 exp child/ or exp adolescent/
28 (young people or minors or minor or child$ or teen$ or girl$ or boy$ or juvenile$ or adolescent$ or school$).ti,ab. (960983)
29 27 or 28
30 14 and 21 and 26 and 29
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Appendix 4. CINAHL search strategy
S36 S17 and S25 and S31 and S35
S35 S32 or S33 or S34
S34 young people or ( minor or minors or child* or juvenil* or girl* or boy* or teen* or adolescen* or school* )
S33 (MH “Adolescence”) OR (MH “Minors (Legal)”)
S32 (MH “Child+”)
S31 S26 or S27 or S28 or S29 or S30
S30 ( reinforcement* or punishment* or incentive* or competition* or contest* or lotter* or raffle* or reward* or prize* or voucher*
or gift* or inducement* ) or contingent payment* or deposit contract*
S29 (MH “Reinforcement (Psychology)+”)
S28 MH “Goals and Objectives+”)
S27 (MH “Motivation”) OR (MH “Intention”)
S26 token economy
S25 S18 or S19 or S20 or S21 or S22 or S23 or S24
S24 (MH “Smoking/PC”)
S23 tobacco* N7 uptake*
S22 cigar* N7 uptake*
S21 smok* N7 uptake*
S20 tobacco* N7 prevent*
S19 cigar* N7 prevent*
S18 smok* N7 prevent*
S17 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16
S16 (MH “Health Behavior+”)
S15 (MH “Health Education”)
S14 (MH “Community Health Services+”)
S13 (MH “Health Promotion”)
S12 (MH “Behavior Therapy”)
S11 (MH “Cross Sectional Studies”)
S10 (MH “Evaluation Research+”)
S9 (MH “Retrospective Design”)
S8 (MH “Experimental Studies+”) OR (MH “Quasi-Experimental Studies+”)
S7 (MH “Placebos”)
S6 (MH “Random Sample+”)
S5 (MH “Clinical Trials+”)
S4 (MH “Prospective Studies+”)
S3 placebo* or random*
S2 clin* n5 trial*
S1 ((((((ZT “clinical trial”)) or ((ZT “systematic review”))) or ((ZT “meta analysis”) or (ZT
“protocol”))) or ((ZT “protocol”)))
or ((ZT “proceedings”))) or ((ZT “systematic review”))

Appendix 5. PsycINFO search strategy
1 tobacco-smoking/
2 (smok$ or tobacco$ or cigar$).mp.
3 Prevention/
4 (1 or 2) and 3
5 ((Smok$ or cigar$ or tobacco$) adj7 (prevent$ or uptake or initiation)).ti,ab.
6 4 or 5 [smoking prevention terms]
7 (incentive$ or competition$ or contest$ or lotter$ or raffl$ or reward$ or prize$).mp.
8 (voucher$ or gift$ or inducement$ or contingent payment$ or deposit contract$).mp.
9 7 or 8 [intervention terms]
10 (young people or minor$1 or child$ or juvenile$ or girl$ or boy$ or teen$ or adolescent$).tw.
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11 school$.mp.
12 10 or 1 [Age specific limits]
13 6 and 9 and 12

Appendix 6. CSA search strategy
This strategy was used for ASSIA, ERIC, Sociological Abstracts and PAIS
(Keyword includes title, abstract and descriptors)
KW=(Incentive* or competition* or contest* or lotter* or raffle* or reward* or prize* or voucher* or gift* or inducement* or ‘contingent
payment*’ or ‘deposit contract*’ or reinforcement or punishment)) and (KW=(smok* or tobacco or cigarette*)) and (KW=(adolescen*
or minor or minors or child* or juvenile* or girl* or boy* or teen* or adolescent* or youth or young people))
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Medical Subject Headings (MeSH)
∗ Motivation;

Randomized Controlled Trials as Topic; Smoking [∗ prevention & control; psychology]

MeSH check words
Adolescent; Child; Humans
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