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A B S T R A C T

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 assess the effect of incentives on preventing children and adolescents (aged 5 to 18 years) from starting to smoke. It was also our

intention to assess, where possible, 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

For the original review (published 2012) 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 of the Cochrane Tobacco Addiction Group

Specialized Register, and were carried out in December 2016.

Selection criteria

We considered randomized controlled trials (RCTs) 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 (CTs) with baseline measures and post-intervention outcomes.

Data collection and analysis

Two review authors extracted and independently assessed the data. 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 risks 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.
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Main results

We identified three eligible RCTs and five CTs, including participants aged 11 to 14 years, who were non-smokers at baseline. Of the

eight trials identified, six had analyzable data relevant for this review, which contributed to meta-analyses (7275 participants in total:

4003 intervention; 3272 control; 2484 participants after adjusting for clustering). All except one of the studies tested the ’Smokefree

Class Competition’ (SFC), which has been widely implemented throughout Europe. In this competition, classes with youth generally

between the ages of 11 and 14 years commit to being smoke-free for a six-month period, and report their smoking status regularly. If

90% or more of the class are non-smokers 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.

Most studies resulted in statistically non-significant results. Only one study of the SFC reported a significant effect of the competition

on the prevention of smoking at the longest follow-up. However, this study was at risk of multiple biases, and when we calculated the

adjusted risk ratio (RR) we no longer detected a statistically significant difference. The pooled RR for the more robust RCTs (3 studies,

n = 3056 participants/1107 adjusted for clustering) suggests that there is no statistically significant effect of incentives, in the form

of the SFC, to prevent smoking initiation among children and adolescents in the long term (RR 1.00, 95% confidence interval (CI)

0.84 to 1.19). Pooled results from the non-randomized trials also did not detect a significant effect of the SFC, and we were unable to

extract data on our outcome of interest from the one trial that did not study the SFC. There is little robust evidence to suggest that

unintended consequences (such as 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 of incentives for preventing smoking uptake.

We judged the included RCTs to be at unclear risk of bias, and the non-RCTs to be at high risk of bias. Using GRADE, we rated the

overall quality of the evidence for our primary outcome as ’low’ (for RCTs) and ’very low’ (for non-RCTs), because of imprecision (all

studies had wide confidence intervals), and for the risks of bias identified. We further downgraded the non-RCT evidence, due to issues

with the non-RCT study design, likely to introduce further bias.

Authors’ conclusions

The very limited evidence currently available suggests that incentive programmes do not prevent smoking initiation among youth.

However, there are relatively few published studies and these are of variable quality. In addition, trials included in the meta-analyses

were all studies of the SFC, which distributed small to moderately-sized prizes to whole classes, usually through a lottery system. It is

therefore possible that other incentive programmes could be more successful at preventing smoking uptake in young people.

Future studies might investigate the efficacy of a wider range of incentives, including those given to individual participants to prevent

smoking uptake, whilst considering both the effect of incentives on smoking initiation and the progression to smoking. It would be

useful if incentives were evaluated in varying populations from different socioeconomic and ethnic backgrounds, and if intervention

components were described in detail.

P L A I N L A N G U A G E S U M M A R Y

Do incentives help keep young people from starting to smoke in the medium to long term?

Background

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 health risks of smoking. Given the high amount of tobacco use among

young people and the poor health outcomes that may result, finding ways to prevent young people from smoking is a public health

priority. One new approach to stopping young people from starting to smoke is the use of incentives, where 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 stopping children

and adolescents (aged 5 to 18 years) from starting to smoke.

Study characteristics

This is an update of a previous review. The first version was published in 2012 and included seven studies. For this update we searched

for new studies in December 2016 and found one. This review now includes eight trials. Seven of these were trials of the ’Smokefree

2Incentives for preventing smoking in children and adolescents (Review)

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



Class Competition’ (SFC), which has been widely used throughout Europe. In this competition, classes (generally between the ages of

11 and 14 years) promise to be smoke-free for a six-month period. They report regularly on their smoking status, and if 90% or more

of the class are non-smokers at the end of the six months, the class goes into a competition to win prizes. In the one trial that did not

test the SFC, classes with the smallest percentage of students smoking at the school year’s end were given rewards.

Key results

We assessed the results from seven trials of SFC and found that the competition did not have a significant impact on whether or

not young people started smoking. As there was only one trial that was not of the SFC, we concluded that we do not have enough

information to evaluate whether this programme was effective in preventing young people from starting to smoke. Potential negative

effects of the SFC have not been widely researched, but the available data suggest that the SFC programme does not have any significant

negative effects.

Quality of the evidence

We judged the overall quality of evidence to be low or very low, because it is based on a small number of studies, with imprecise effects

and with a high or uncertain risk of bias.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Smokef ree Class Competit ions (SFC) for prevent ing smoking uptake

Patient or population: Children and adolescents aged 5 - 18 years who were non-smokers at baseline

Settings: Schools in Germany, the Netherlands, Finland, Switzerland, Canada and the United States

Intervention: Participation in SFC

Comparison: No participation in SFC

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

Actual number/

effective number2

(studies)

Quality of the evidence

(GRADE)

Assumed risk1 Corresponding risk

Smoking uptake at longest

follow-up (RCTS)

317 per 1000 320 per 1000 RR 1.00 (0.84 to 1.19) 3056/ 1108

(3)

Low3,4

Smoking uptake at longest

follow-up

(Non-RCTs)

158 per 1000 132 per 1000 RR 0.82 (0.63 to 1.08) 4219/ 1377

(3)

Very low3,5,6

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI).

CI: Conf idence interval; RR: Risk Ratio; RCT: Randomised Controlled Trial

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1’Assumed risk’ calculated as risk in control groups.
2Adjusted for clustering.
3Downgraded one level due to imprecision. All studies included had a wide conf idence interval.
4Downgraded one level due to risk of bias. 2/ 3 studies judged to be at high risk of attrit ion bias.
5Downgraded one level due to observat ional (non-RCT) study type.
6Downgraded one level due to risk of bias. 2/ 3 studies judged to be at high risk of select ion bias, most other bias risks unclear.

4
In

c
e
n

tiv
e
s

fo
r

p
re

v
e
n

tin
g

sm
o

k
in

g
in

c
h

ild
re

n
a
n

d
a
d

o
le

sc
e
n

ts
(R

e
v
ie

w
)

C
o

p
y
rig

h
t

©
2
0
1
7

T
h

e
C

o
c
h

ra
n

e
C

o
lla

b
o

ra
tio

n
.
P

u
b

lish
e
d

b
y

Jo
h

n
W

ile
y

&
S

o
n

s,
L

td
.

http://www.thecochranelibrary.com/view/0/SummaryFindings.html


B A C K G R O U N D

Description of the condition

In 2015, smoking was the second leading risk factor globally for

early death and disability. It is estimated that 6.4 million deaths,

11.5% of all deaths worldwide, were attributable to smoking (

Reitsma 2017). 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 by 2030 (Mathers

2006).

Data from the Global Youth Tobacco Survey (2000 to 2007) re-

vealed 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 2015 found that 9.3%

of high school students (grades 9 to 12) had smoked cigarettes,

8.6% had smoked cigars and 7.2% had smoked hookah in the 30

days before the survey. Although use of cigarettes and cigars de-

clined in the period 2011 to 2015, use of hookah increased. Preva-

lence was higher among male than female students for cigarettes

(10.7% versus 7.7%), cigars (11.5% versus 5.6%) and hookah

(7.4% versus 6.9%) (Singh 2016).

Adult smoking usually has its roots in adolescence (USDHHS

2012). 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 prob-

ability of subsequently quitting is inversely proportional to the

age of initiation (Breslau 1996). Unfortunately, most smokers ini-

tiate 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 10 (GYTS 2002).

Earlier onset of smoking provides for more life-years of tobacco

use, thereby increasing the associated health risks, including respi-

ratory conditions, cardiovascular disease and cancers (USDHHS

2012). Earlier onset is also associated with heavier use, with heavier

tobacco users 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 evidence for the long-term ef-

fectiveness of community and school-based programmes reported

in the literature has been inconsistent over the years. However,

the 2012 US Surgeon General’s report on preventing tobacco use

among youth and young adults (USDHHS 2012) suggests that

co-ordinated, multicomponent community programmes may be

able to reduce smoking among young people; the mix of strate-

gies and the reach of the programme are likely to affect results.

Similarly, selected school-based smoking prevention programmes

have demonstrated successful long-term outcomes. Successful pro-

grammes 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 tangi-

ble benefit externally provided with the explicit intention of pro-

moting 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 incen-

tives 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 meta-

analysis 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 (risk ratio (RR) 1.05,

95% confidence interval (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 incentives and contingency management

programmes for smoking cessation found that they appear to boost

cessation rates while they are in place (Cahill 2015). Sustained

success rates beyond the reward schedule were achieved in work

site-based trials, with substantial cash payments for abstinence.

Incentive schemes conducted among pregnant smokers were also

found to improve cessation rates. This review reflected a shift in

the debate about incentives, from feasibility to the relative success

or limitations of the mechanisms deployed, and contributed to a

growing evidence base which defines the rationale for incentive-

based programmes. The findings contrast with earlier Cochrane

Reviews of ‘Quit and Win’ contests (Cahill 2008) and the use of

competitions and incentives for smoking cessation (Cahill 2011),

which both noted a lack of high-quality trials, limiting their con-

clusions. Additionally, in the case of Cahill 2011, most incentives

in the included studies were small.

Incentive schemes have also been used for managing chronic con-

ditions, avoiding sexually transmitted infections and for weight
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loss, and have been used in education (Marteau 2009) and exercise

adherence (Mitchell 2013). Systematic reviews of the wider lit-

erature 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 be-

haviours (e.g. smoking and sexual behaviour) have been found to

be successful in increasing participation in health promotion pro-

grammes, but once the incentive is withdrawn 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), and

incentive effects increasing among recipients with high depriva-

tion levels (Mantzari 2015).

How the intervention might work

Incentives operate on learning theory principles by giving an im-

mediate 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 2009

highlighted some unintended consequences of incentives, includ-

ing 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

There is considerable interest in the use of incentives to encourage

cessation or prevent smoking. It is conceivable 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. The Smokefree Class Competition

Programme, which started in 1989, continues to operate in several

European countries (European Commission 2016).

In the last 10 years, there has been considerable evolution of the

debate around incentives, and the most recent review of incen-

tives for smoking cessation (Cahill 2015) has contributed to the

evidence base for incentive-based programmes and identified fur-

ther areas for investigation. Given the magnitude of the problem

globally of youth smoking uptake, this is an area worthy of further

investigation.

O B J E C T I V E S

To assess the effect of incentives on preventing children and ado-

lescents (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 tobacco?

2. Does the amount and type of incentive affect prevention of

smoking initiation?

3. What are the cost implications of incentives to the

community?

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)?

M E T H O D S

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, to widen the evidence base in an area where literature is

currently sparse. We recognise that potential biases are likely to

be greater for non-randomized studies compared with random-

ized trials (Higgins 2011). We therefore conducted separate meta-

analyses for randomized and non-randomized studies.

We excluded cross-sectional studies where observations of random

groups of participants were made before and after the intervention,

as these did not necessarily provide data on the smoking status

of the same individual participants who reported no smoking at

baseline.

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-smok-

ers, as we were interested in the efficacy of incentives in prevent-

ing smoking initiation. We used the definition of non-smoker as

provided in each study.
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Types of interventions

We adapted the definition of ’incentive’ provided by Kavanagh

2011. Our definition of an incentive was any tangible benefit ex-

ternally provided with the explicit intention of preventing smok-

ing. This includes contests, competitions, incentive schemes, lot-

teries, raffles, and contingent payments to reward not starting to

smoke, thereby remaining a non-smoker. We included rewards to

third parties (e.g. to schools, healthcare providers or family mem-

bers), as well as interventions that directly rewarded children and

adolescents.

For each study, we attempted to determine whether the partici-

pants received any other smoking interventions such as smoking

education in school, and whether the control group received any

interventions. Any comparator groups were deemed eligible.

Types of outcome measures

Primary outcomes

The primary outcome was smoking status at longest follow-up

of children or adolescents who reported no smoking at baseline.

While the gold standard for this review was biochemically-veri-

fied 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 defined by the strictest criteria (i.e. where pupils who had

ever smoked within the designated follow-up period were defined

as current smokers) at the longest follow-up for each study, 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 possi-

ble, we report narratively on the costs and any unintended harms

from the use of incentives.

Search methods for identification of studies

Electronic searches

For the original version of the review (published 2012), we un-

dertook searches of the Cochrane Tobacco Addiction Group Spe-

cialized Register (Appendix 1), alongside 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, AS-

SIA from 1987, ERIC from 1986, PAIS from 1972, Sociological

Abstract from 1952).

We conducted updated searches in December 2016. We searched

the Cochrane Tobacco Addiction Group Specialized Register

(Appendix 1), which includes studies identified by systematic elec-

tronic searches of multiple databases, and handsearching of spe-

cialist journals and the ’grey’ literature (conference proceedings

and unpublished reports not normally covered by most electronic

databases). At the time of the search the Register included the re-

sults of searches of the Cochrane Central Register of Controlled

trials (CENTRAL), issue 11, 2016; MEDLINE (via OVID) to up-

date 20161202; Embase (via OVID) to week 201650; PsycINFO

(via OVID) to update 20160926. See the Tobacco Addiction

Group Module in the Cochrane Library for full search strategies

and a list of other resources searched.

Searching other resources

We checked cited studies while reviewing trial reports, and at-

tempted to contact trial authors for any required unpublished data.

We also searched across multiple registers in Current Controlled

Trials (www.controlled-trials.com/) and in the Australian and New

Zealand Trials Registry (www.anzctr.org.au/trialSearch.aspx), us-

ing all keyword 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

The Information Specialist of the Cochrane Tobacco Addiction

Group prescreened all studies identified in the electronic search

for possible inclusion in this update. We rejected articles at this

stage if the title or abstract or both did not focus on the impact of

incentives on preventing youth smoking. If we could not categor-

ically reject the article on the basis of title and abstract, two review

authors (MH and DT) obtained and screened the full text.

Two review authors (MH and DT) independently assessed the

relevant studies for inclusion, resolving discrepancies by consen-

sus and reporting reasons for the non-inclusion of studies (these

appear in the Characteristics of excluded studies tables). While

we planned for the Cochrane Tobacco Addiction Group editorial

team to resolve any ongoing disagreements between the two re-

view authors, this proved to be unnecessary.

Stage 2: Data extraction and assessment of risk of bias

Two review authors (MH and DT) independently extracted the

following data into a data extraction form:

1. Study design, including inclusion and exclusion criteria,

method of randomization (if used)
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2. Setting (e.g. country, multicentre 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 review authors also assessed the risks 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 prespecified outcomes reported?)

6. Was the study free of detection bias? (e.g. was there

biochemical verification of self-reported smoking status? In cases

of self-report, did participants believe their answer would affect

their receipt of incentives?)

The two review authors compared their data extraction forms and

resolved discrepancies 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 miss-

ing 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

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, de-

fined as (number of smokers in the intervention group who were

non-smokers at baseline/total number of baseline non-smokers

randomized to the intervention group) / (number of smokers in

the control group who were baseline non-smokers/total number of

baseline non-smokers randomized to the control group). We ob-

tained adjusted RRs from cluster-randomized trials, using schools

as the unit of analysis, 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 1996. An RR less than 1 favoured the intervention,

indicating that more participants refrained 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 the included trials were sufficiently homo-

geneous in terms of participants, interventions and outcomes as-

sessed. We therefore combined eligible studies to calculate an es-

timated pooled weighted average of RRs using the Mantel-Haen-

szel fixed-effect method, with a 95% confidence interval. We per-

formed separate meta-analyses for randomized and non-random-

ized 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 to carry this out.

Subgroup analyses

In the event of significant heterogeneity, we had planned for possi-

ble subgroup analyses including: type of intervention (solely finan-

cial 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 het-

erogeneity among studies and because there were insufficient data,

we did not carry out these analyses.

Sensitivity analysis

While we performed separate meta-analyses 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).

Summary of findings table

Following standard Cochrane methodology, we created a ’Sum-

mary of findings’ table for the primary outcome. We assessed the

evidence from the randomized and non-randomized controlled

trials separately. Also following standard Cochrane methodology,

we used the five GRADE considerations (study limitations, con-

sistency of effect, imprecision, indirectness and publication bias)

to assess the quality of the body of evidence for the primary out-

come.

R E S U L T S

8Incentives for preventing smoking in children and adolescents (Review)

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



Description of studies

We identified 182 potentially relevant new records in our updated

search conducted in December 2016 (Figure 1). The Information

Specialist of the Cochrane Tobacco Addiction Group reviewed the

titles and abstracts, and excluded records that clearly did not re-

late to the research question. Full text records were retrieved from

databases for evaluation. The review authors found one additional

record, which had been listed in the original (2012) review as an

ongoing study. Two review authors (MH and DT) checked the

four relevant studies and evaluated them against the prespecified

inclusion criteria. We identified one controlled study that met

our inclusion criteria, which we added to the seven studies in-

cluded in the previous review. We list 32 excluded studies in the

Characteristics of excluded studies table, with reasons for their ex-

clusion.

Figure 1. PRISMA study flow diagram of search results

9Incentives for preventing smoking in children and adolescents (Review)

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



Included studies

All of the eight included studies rewarded smoking abstinence

with a minimum follow-up period of six months after the start

of the intervention. We give full details of the included studies

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’, with the primary report indicated by an

asterisk.

All included studies took place in a school setting. Three stud-

ies were undertaken in Germany (Isensee 2012a; Schulze 2006;

Wiborg 2002), and one each in the Netherlands (Crone 2003),

Finland (Vartiainen 1996), Switzerland (Stucki 2014), Canada

(Kairouz 2009) and the USA (Burke 1992). All studies were clus-

ter-controlled trials, with allocation by school. Three studies were

randomized controlled trials (Crone 2003; Isensee 2012a; Schulze

2006), and the rest 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 remaining 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 were trials of the

’Smokefree Class Competition’ (SFC) intervention, or a closely

related variant. The SFC originated in Finland in 1989 and since

then has grown into one of the largest smoking prevention pro-

grammes in Europe (Hanewinkel 2010), with funding from the

European Commission. The general requirements for the com-

petition are as follows: (i) at least 90% of the class must agree to

participate (i.e. participation is voluntary); (ii) classes sign a con-

tract and commit to remain smoke-free for six months (usually de-

fined 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 that 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

through a prize draw or lottery.

There is some flexibility in the implementation of the SFC 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 non-

smoking 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, Stucki

2014 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 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 partic-

ipation incentives but did not detail what these were. They also

reported that “participating classes were eligible for a half-day sur-

prise 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 as-

sumed in the absence of further information that the half-day sur-

prise activities were awarded 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, but did not elaborate on these.

Monetary prizes were distributed in the trials conducted by Crone

2003 and Vartiainen 1996. In Crone 2003, prizes of EUR 220 to

EUR 450 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 USD 2000 and 10 second prizes of USD 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 as-

signed to the intervention, with schools in a third community act-

ing 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 com-

petition, students in the intervention classes with most improved

knowledge about smoking were rewarded with a T-shirt with the

project logo on it.
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Incentives as part of a larger programme, or stand-alone

Five studies reported combining the competition with some ed-

ucation 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 educa-

tion programme (six sessions) about the health and social effects

of smoking which included skills training for resisting peer and

media pressures to smoke.

In the trials of SFC competitions, Vartiainen 1996 reported that

contact teachers in the classes organized 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 knowl-

edge, attitudes and social influence before classes signed the con-

tract 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 mate-

rial, 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 the intervention

The best practice guide for the SFC competition (IFT-NORD

2009) reports that the SFC relies on four theoretical models for

behaviour modification. The first is learning theory, which asserts

that positive reinforcement increases the probability of producing

a given desirable behaviour, 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 through observation, imitation, and modelling. In the

SFC, students serve as models for non-smoking behaviour for their

peers. Thirdly, the theory of planned behaviour states that per-

sonal attitude, subjective norms, and perceived behavioural con-

trol together shape an individual’s behaviours. Finally, SFC relies

on developmental psychology, in that the developmental orien-

tation 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 vari-

ously 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 re-

ported that the premise for their intervention rested on positive re-

inforcement for not smoking to stimulate a desired behaviour, 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; Stucki

2014 referenced Isensee 2012a to provide the theoretical basis for

their intervention. Wiborg 2002 cited learning theory as the the-

ory underpinning the SFC competition trialled in Germany, re-

ported 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 interven-

tion. This theory posits that preventing the initiation of a volun-

tary behaviour, such as smoking, is dependent on changing smok-

ing-relevant beliefs or subjective norms, or both. Burke 1992 used

group competitions with rewards as persuasive interventions de-

signed 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.
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Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study
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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 aca-

demic-achieving students). In the remaining five studies random-

ization was not used (Burke 1992; Kairouz 2009; Stucki 2014;

Vartiainen 1996; Wiborg 2002).

In two of the five 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 dif-

ferent 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, Stucki

2014 and Vartiainen 1996 did not match intervention and control

groups.

Two of the three RCTs (Crone 2003; Isensee 2012a) reported ade-

quate randomization procedures (sequence generation and alloca-

tion concealment). The other RCT (Schulze 2006) did not report

their process for sequence generation or allocation concealment.

Several studies reported significant differences between interven-

tion 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 pro-

vide data on demographics (age, sex, socioeconomic status (SES))

or smoking status for either intervention or control groups at base-

line. Stucki 2014 reported differences in age, class atmosphere and

number of smoking peers. Kairouz 2009 did report a compari-

son 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 base-

line group differences in SES or ethnicity. Smoking prevalence at

baseline was higher in the control group than in the experimen-

tal group, although the difference was not statistically significant.

There were no baseline differences in age or sex.

Overall, we judged the three RCTs (Crone 2003; Isensee 2012a;

Schulze 2006) to be at low or unclear risk of selection bias. How-

ever the three non-RCTs (Kairouz 2009; Stucki 2014; Wiborg

2002) were all at high risk of selection bias.

Blinding (performance bias and detection bias)

None of the included studies adequately described whether par-

ticipants or personnel were blinded during the study, but it is un-

likely, given the nature of this type of intervention. We considered

that despite this, the outcome was unlikely to have been signifi-

cantly 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 dissociate 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 analyzing 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% versus 16%).

We therefore judged this study to be at high risk of detection bias.

None of the studies trialling the SFC used biochemical verifica-

tion of self-reported smoking status. Some authors argue that in-

terpretation 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 com-

petition) did not report whether the research investigators were

blinded to participants’ group allocation when analyzing the data.

Saliva samples were collected when the surveys were administered,

to measure salivary thiocyanate (TCN). They used the TCN re-

sults to justify reliance on self-report, except at baseline, when 39

self-reported ‘never smokers’ were reclassified as ‘occasional smok-

ers.’ As a result we rated the study at high risk of detection bias.

Incomplete outcome data

With the exception of Stucki 2014 and Burke 1992, all stud-

ies struggled with significant attrition at longest follow-up. Burke

1992, Isensee 2012a and Stucki 2014 were the only studies as-

signed a low risk for attrition bias: Stucki 2014 and Burke 1992

had only small numbers lost to follow-up, and Isensee 2012a con-

ducted attrition analyses and found interaction effects only for age

and school type.

We rated three studies which found differential attrition by smok-

ing status or group assignment, or in which over half of the partic-

ipants were lost to follow-up, at high risk of attrition bias (Crone

2003; Schulze 2006; Wiborg 2002). We judged the remaining

studies to be at unclear risk as, although over 50% of participants

were followed up, it was unclear if differential attrition was present.

Differential attrition between the two groups of baseline non-

smokers could put the results at risk of bias. For example, if more

baseline non-smokers were lost to follow-up at in the control
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group, this might bias the results towards overestimating the effect

of the intervention in preventing smoking. As two of the three

RCTs were at high risk of attrition bias, (Crone 2003; Schulze

2006) these were downgraded one level according to the GRADE

assessment.

Selective reporting

For all included studies there was insufficient information for us

to make an assessment of risk of reporting bias, and we therefore

rated all studies as ’unclear’. None of the records clearly identi-

fied our prespecified primary outcomes. Only one study referred

to a published study protocol (Isensee 2012a). While the study

publication reported on smoking status (the only primary out-

come relating to behaviour), it did not report on other study out-

comes, such as knowledge, attitudes and intention to use tobacco

(Hanewinkel 2007b).

Effects of interventions

See: Summary of findings for the main comparison

Outcomes

Only one study (Burke 1992) included a biochemical assessment of

smoking status. The rest relied on self-report. Definitions of smok-

ing 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 smok-

ing, and Vartiainen 1996 measured daily smoking as the outcome

variable. Stucki 2014 measured six-month and one-month smok-

ing prevalence. 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 regu-

lar 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 non-smokers. Raw outcome data, especially in the

earlier studies, were often difficult to extract and we needed to

contact the authors of seven of the eight included studies for more

data. Four of the seven authors provided additional data for the

2012 review (Crone 2003; Isensee 2012a; Wiborg 2002), and this

update (Stucki 2014) .

All studies reported a follow-up period from the start of the inter-

vention of more than six months. The shortest long-term follow-

up was reported by Stucki 2014 (approximately seven months)

and the longest was 24 months (Schulze 2006).

Results

Primary outcome

Of the eight trials identified, only six had analyzable data rele-

vant for this review and contributed to meta-analyses (7275 par-

ticipants who were non-smokers at baseline; 4003 in intervention

and 3272 in control). After adjusting for clustering the effective

sample size was 2484 participants; 1320 intervention and 1164

control. Due to different reporting methods used, and participants

included, we were unable to quantify the total number of partic-

ipants in the included studies. The pooled risk ratio (RR) for the

more robust randomized controlled trials (RCTs) (3 studies, n =

3056, 1108 after adjusting for clustering) suggests that, from the

available data, there is no statistically significant effect of incentives

on preventing smoking initiation among children and adolescents

in the long term (RR 1.00, 95% confidence interval (CI) 0.84 to

1.19, Analysis 1.1). The confidence interval indicated that partic-

ipants in the SFC may be anywhere between 16% less likely and

19% more likely to initiate smoking, compared with those who

do not take part in an SFC. The pooled result from the three con-

trolled trials (CTs) also did not detect a significant effect (RR 0.85,

95% CI 0.65 to 1.11) (3 studies, n = 4219 participants, 1377 after

clustering adjustment). Details of the results of the eight 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 for the outcome of interest for this review (smoking status of

participants who reported no smoking at baseline). Burke 1992

analyzed mean salivary thiocyanate (TCN) levels between groups

at 18 months follow-up and found a non-significantly 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 in

the 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 six studies (all trials of the SFC intervention),

four (Crone 2003; Isensee 2012a; Kairouz 2009; Stucki 2014)

appropriately accounted for the clustered design in the analyses

of their data. For consistency, we reanalyzed the data from all six

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 these data from the paper or obtain them directly
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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 these data to estimate a plausi-

ble 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 ra-

tio (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 Wiborg 2002 is similar to that of

two other studies (Isensee 2012a; 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 post-test (six months

after the start of the intervention and one month after the in-

tervention ceased), Wiborg 2002 reported a significant difference

in four-week smoking prevalence in the intervention versus the

comparison group. Of the intervention students, 7.8% reported

having smoked during the past four 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 ra-

tio (OR) 1.36, 95% CI 1.04 to 1.76). For consistency, we have

applied the inverse of the odds ratio reported by Wiborg 2002,

so that an OR less than 1 favours the intervention, indicating

that more participants refrained from smoking in the interven-

tion 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 non-significantly less in the intervention compared

with the control group (adjusted RR 0.81, 95% CI 0.53 to 1.23).

Of the other non-randomized controlled trials 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. Stucki 2014 reported no significant

difference in smoking uptake between the intervention and control

groups. Our reanalysis of Kairouz 2009 produced a similar result

to that of Wiborg 2002 (RR 0.81, 95% CI 0.55 to 1.20). Our

reanalysis of Stucki 2014 produced a RR of 1.12 (95% CI 0.52 to

2.40).

None of the three RCTs (Crone 2003; Isensee 2012a; Schulze

2006) demonstrated a significant long-term effect of the interven-

tion on smoking initiation, although Crone 2003 reported a sig-

nificant impact at the short-term follow-up. At the first post-test

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 in-

tervention on initiation at 19 months was not reported in the pa-

per, 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 interven-

tion (62.1%) and control groups (61.5%) remained never-smok-

ers 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

of progressing 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, 95% CI

1.00 to 2.10). In our reanalysis to assess the impact of the compe-

tition 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 interven-

tion 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 preva-

lence 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 interval was wide and en-

compassed possible positive and negative effects (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.

Secondary outcomes

Amount and type of incentive

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.

Incentives as part of a more complex intervention

We were also unable to assess whether incentives were more or less

effective in combination with other interventions to prevent start-

ing smoking, owing to the fact that of those studies that clearly pro-

vided an additional educational component to their incentive pro-
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grammes (Crone 2003; Kairouz 2009; Schulze 2006), none mea-

sured the ”incentive effect“ of the intervention (i.e. they did not in-

clude an arm that received additional education but no incentive).

The effect sizes were small across all studies with analyzable 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;

Wiborg 2002).

Cost implications

Only one study rigorously assessed the costs associated with the

incentive programmes. Hoeflymayr 2008 analyzed the cost effec-

tiveness of the SFC intervention reported on by Wiborg 2002,

using economic modelling, based on estimates of reduced smok-

ing prevalence in the intervention group and models of assumed

future smoking behaviour and cessation. The estimate from the

study was that the SFC intervention prevented 3076 students from

becoming established smokers in the 2001/2 school year. The es-

timated direct benefits were EUR 5.59 million (benefit/cost ratio

8.2), and total net benefits EUR 15 million (3.6 benefit/cost ra-

tio).

Unintended consequences

One study specifically examined whether participants in the inter-

vention 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 misrepre-

sent their smoking status at follow-up in order to increase their

class chances of winning a prize. This study found large num-

bers of ever-smokers at baseline subsequently denying ever smok-

ing 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 fre-

quent 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 trialled by Isensee

2012a increased bullying or a perception of isolation among stu-

dents (Hanewinkel 2002). When compared with control class-

rooms on three dependent variables - being victimised, active bul-

lying or being isolated - adjusted ORs indicated no significant

differences at post-test for the intervention groups. Kairouz 2009

reported that after exposure to the SFC, 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 pro-

portion 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 or any adverse

effects).

D I S C U S S I O N

Most of the studies in this review were trials of the so-called

’Smokefree Class Competition’ (SFC). At the core of this compe-

tition is the commitment of classes not to smoke for a six-month

period (the social contract) and rewarding smoke-free classes with

prizes. 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 in pre-

venting 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 the effectiveness has been overstated (Etter 2006;

Hanewinkel 2007a; Hanewinkel 2006; Potschke-Langer 2006).

While one study of the SFC competition in this review reported a

long-term significant effect of incentives, we judged the study to

be at high risk of selection bias and results were not adjusted to

take account of its cluster design. 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 ado-

lescents in the long term. Pooled adjusted results from the three

less robust trials also failed to detect a significant effect.

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 statis-

tical 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 ran-

domization and three classes assigned to control refused to forego

the intervention and were subsequently included in the interven-

tion group. In the five non-randomized cluster trials there were

baseline imbalances between groups. In two of these (Vartiainen

1996; Wiborg 2002), the intervention group comprised 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 signif-
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icant issue for these studies. Only two studies managed to retain

80% of the sample at the longest follow-up (Burke 1992; Stucki

2014) and only one study (Crone 2003) appropriately reported

on the number of clusters (schools) and the number of partici-

pants at each time point. Some studies failed to adequately report

reasons for attrition or to adequately assess the 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 analy-

sis for smoking initiation. While this may not be appropriate for

studies assessing smoking initiation, it does mean that in these

studies there were significant amounts of missing data in the final

analyses. In addition to risks of bias, 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 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 ad-

here to the extension to the CONSORT statement for cluster-ran-

domized trials to improve the quality of the evidence in this area

(Campbell 2004). The quality of the evidence contributing to the

primary outcome was assessed according to GRADE standards.

We rated the quality of the evidence as ’low’ for the RCT and ’very

low’ for the non-RCT evidence. The risks of bias outlined above

meant that the proportion of information from studies at high risk

of bias was sufficient to affect the interpretation of results, and we

therefore downgraded the quality of the evidence on this basis.

When the more robust RCTs were assessed alone, information was

still from studies with an unclear risk of bias. We judged two of the

three RCTs to be at a high risk of attrition bias. The imprecision

of results also resulted in the evidence being downgraded across

study type, as all studies had wide confidence intervals.

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 be-

tween EUR 220 and EUR 450 to classes). In the SFC interven-

tions, 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. Addi-

tionally, all the included studies distributed the incentive to whole

classes, rather than giving it directly to individuals who reported

or were confirmed to have refrained from smoking. This is in con-

trast to studies that have tested the efficacy of competitions and

incentives on smoking cessation, which generally have rewarded

individual quitters (Cahill 2011), with higher incentives demon-

strating promise for longer-term abstinence (Cahill 2015).

This begs the question about whether small to moderately-sized

incentives that successful participants are not necessarily guaran-

teed to receive are sufficient motivation for children and adoles-

cents to refrain from smoking. In the Cochrane Review of the

effectiveness of competitions and incentives for smoking cessa-

tion, 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 ef-

fect, in addition to a substantial reward to sustain the target be-

haviour (abstinence) (Volpp 2008). In this study a total of USD

750 was given to individuals incrementally for completion of a

smoking cessation programme and sustained abstinence at nine

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 only

measure recent tobacco use (Dolcini 2003). It may also not be fi-

nancially feasible to distribute incentives to all classes who remain

smoke-free, especially when considering scaling up competitions

to regional or national levels. 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 unan-

swered is whether the efficacy of incentives for smoking preven-

tion might be different depending on whether the reward for be-

haviour change was certain or only probable (i.e. determined by a

prize lottery); behavioural 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.

A 2012 meta-analysis assessing the effects of the SFC interven-

tion on current smoking among adolescents (Isensee 2012b), re-

ported rates of current smoking at baseline and longest follow-up

between intervention and control groups in five of the SFC stud-

ies 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 partici-

pants, but that measuring the effect of the competition on smok-

ing prevention required an assessment of the smoking status of

baseline non-smokers at follow-up. Further, as the authors noted,

there were several limitations to their review; they combined RCTs

and non-RCTs in their meta-analysis, did not assess the risks of

bias in the studies, and did not make any adjustment to the data
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for the cluster design of trials where this had not been undertaken

in the original studies.

Potschke-Langer 2006 argues that if smoking prevention (or delay

of smoking onset) is the primary aim of the SFC intervention,

studies should be comparing proportions of never-smokers at fol-

low-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 robust study of the SFC intervention.

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 of

progressing to established use over the study period of 19 months

was higher for non-participants in the competition. The authors

conclude that the ”salient effect of the intervention is that it re-

duces the risk of a progression into higher stages of use among ex-

perimental 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 winning a prize, there is not a lot

of evidence to support this. While one study reported that in-

consistent response patterns were higher in the intervention than

in the control group, this may have been affected by recall bias

(Kairouz 2009). Several studies went to some lengths to disguise

the fact that outcome assessments were linked to the competition

to reduce misreporting of smoking status (reporting on smoking

status for the competition was a separate process). By purposely

de-linking the evaluation of the SFC from the competition it-

self (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 conse-

quence 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 either group who perceived them-

selves as marginalized. A further limitation of the studies is that

tobacco use other than cigarettes was not assessed. In the USA, the

prevalence of hookah use increased in the period 2011 to 2015,

while cigarette use decreased (Singh 2016).

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 could be interpreted, the studies included

a smaller proportion of participants representative of minority

groups (Burke 1992; Crone 2003; Isensee 2012a) and low socioe-

conomic backgrounds (Crone 2003). Mercken 2012 reanalyzed

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). Fur-

ther, when these additional analyses were stratified by gender, the

intervention appeared only to be effective among boys with higher

parental educational levels (OR 0.24, 95% CI 0.07 to 0.79), al-

though 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 charac-

teristics of participants at baseline and follow-up, and if possible

analyze 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 our focusing our analysis solely

on the effectiveness of incentives to prevent smoking initiation

(as in our protocol) and did not examine the impact of incentives

on progression of smoking. Findings from the most recent study

of the SFC intervention suggest that the effect of the competi-

tion 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 imple-

mentation), which is also a limitation of this review.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice
• Currently, there is no high-quality evidence that incentives

aimed at children and adolescents prevent smoking initiation in

the long term.
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• Specifically, there is no statistically significant long-term

effect on smoking initiation of the SFC intervention. 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

intervention 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 for 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 intervention 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

effectiveness of the incentives programme over and above other

additional intervention components (e.g. anti-tobacco

education).

• The respective merits of cash payments versus non-financial

incentives should be assessed and compared.

• Future research should consider elements of behavioural

psychology to explore whether the efficacy of incentives might be

different depending on whether the reward for not smoking is

certain or only probable (i.e. determined by a prize lottery).

• Trials should describe the intervention components in

detail and adhere to the extension to the CONSORT statement

for cluster-randomized trials to improve the quality of the

evidence in this area.

• The effectiveness of incentives for smoking initiation or

progression or both needs to be evaluated in varying populations

from different socioeconomic and ethnic backgrounds.

• In countries where patterns of tobacco use are changing,

studies should evaluate the impact of incentives on tobacco use

uptake other than cigarettes.

A C K N O W L E D G E M E N T S

Vanessa Johnston was the first author of the first version of this

review. She developed the search strategies, undertook the initial

screening of retrieved records, extracted data from the eligible stud-

ies and (with David Thomas) assessed the quality of the studies and

risk of bias of the included studies. She also prepared the first draft

of the first version. We would like to thank Lindsay Stead of the

Cochrane Addiction Group, who completed electronic searches

for and pre-screening of studies for possible inclusion in this re-

view. We would also like to thank Stephanie Stucki for supplying

additional data for this update.

R E F E R E N C E S

References to studies included in this review

Burke 1992 {published and unpublished data}

Burke JA, Naughton MJ, Becker SL, Arbogast R, Lauer

RM, Krohn MD. The short-term effects of competition

and rewards in an adolescent smoking prevention program.

Health Education Quarterly 1987;14(2):141–52.
∗ Burke JA, Salazar A, Daughety V, Becker SL. Activating

interpersonal influence in the prevention of adolescent

tobacco use: An evaluation of Iowa’s program against

smoking. Health Communication 1992;4:1–17.

Crone 2003 {published and unpublished data}

Crone MR, Reijneveld SA, Willemsen MC, Van Leerdam

FJ, Spruijt RD, Sing RA. Prevention of smoking in

adolescents with lower education: a school based

intervention study. Journal of Epidemiology and Community

Health 2003;57(9):675–80.

Isensee 2012a {published data only}

Hanewinkel R, Isensee B, Maruska K, Sargent JD,

Morgenstern M. Denormalising smoking in the classroom:

does it cause bullying?. Journal of Epidemiology and

20Incentives for preventing smoking in children and adolescents (Review)

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



Community Health 2010;64(3):202–8.

ISRCTN27091233. Effectiveness of the ”Smoke-Free

Class competition“ in delaying the onset of smoking

in adolescence: a cluster-randomised controlled trial

(Germany). www.isrctn.com/ISRCTN27091233 23rd

April 2007.
∗ Isensee B, Morgenstern M, Stoolmiller M, Maruska K,

Sargent JD, Hanewinkel R. Effects of Smokefree Class

Competition 1 year after the end of intervention: a cluster

randomised controlled trial. Journal of Epidemiology and

Community Health 2012;66(4):334–41.

Kairouz 2009 {published and unpublished data}

Kairouz S, O’Loughlin J, Laguë J. Adverse effects of a social

contract smoking prevention program among children in

Quebec, Canada. Tobacco Control 2009;18(6):474–8.

Schulze 2006 {published and unpublished data}

Hanewinkel R, Wiborg G, Isensee B, Nebot M, Vartiainen

E. ”Smoke-free Class Competition“: far-reaching

conclusions based on weak data. Preventive Medicine 2006;

43(2):150–1.

Potschke-Langer M, Edler L, Mons U. ”Smoke-free Class

Competition“: A reply to the initiators of the program.

Preventive Medicine 2006; Vol. 43, issue 2:151–3.

Schulze A, Mons U, Edler L, Potschke-Langer M. ”Smoke-

free class competition: A reply to the initiators of the

program“: Erratum. Preventive Medicine 2007; Vol. 44,

issue 2:183.
∗ Schulze A, Mons U, Edler L, Potschke-Langer M. Lack

of sustainable prevention effect of the ”Smoke-Free Class

Competition“ on German pupils. Preventive Medicine

2006;42(1):33–9.

Stucki 2014 {published and unpublished data}

Stucki S, Kuntsche E, Archimini A, Kuntsche S.

Does smoking within an individual’s peer group affect

intervention effectiveness? An evaluation of the Smoke-Free

Class Competition among Swiss adolescents. Preventive

Medicine 2014;65:52–27.

Vartiainen 1996 {published and unpublished data}

Hanewinkel R, Wiborg G, Paavola, M, Vartiainen E.

European smoke-free competition. Tobacco Control 1998;7

(3):326.
∗ Vartiainen E, Saukko A, Paavola M, Vertio H. ”No

Smoking Class“ competitions in Finland: their value in

delaying the onset of smoking in adolescence. Health

Promotion International 1996;11:189–92.

Wiborg 2002 {published and unpublished data}

Hanewinkel R, Wiborg G. Primary and secondary

prevention of smoking in adolescents: Results of the

campaign ”be smart - don’t start“. Gesundheitswesen 2002;

64(8-9):492–8.

Hanewinkel R, Wiborg G. School-based smoking

prevention: Results of a prospective controlled trial. Sucht:

Zeitschrift fur Wissenschaft und Praxis 2003;49(6):333–41.

Hoeflmayr D, Hanewinkel R. Do school-based tobacco

prevention programmes pay off? The cost-effectiveness of

the ’Smoke-free Class Competition’. Public Health 2008;

122(1):34–41.
∗ Wiborg G, Hanewinkel R. Effectiveness of the ”Smoke-

Free Class Competition“ in delaying the onset of smoking

in adolescence. Preventive Medicine 2002;35(3):241–9.

Wiborg G, Hanewinkel R, Kliche, KO. Be Smart Don’t

Start campaign to prevent children from starting to smoke:

an analysis according to type of school they attend. Deutsche

Medizinische Wochenschrift 2002;127:430–36.

References to studies excluded from this review

Al-sheyab 2016 {published data only}

Al-sheyab N A, Alomari M A, Shah S, Gallagher, R. ”Class

smoke-free“ pledge impacts on nicotine dependence in

male adolescents: A cluster randomised controlled trial.

Journal of Substance Use 2016;2016:1–9. [DOI: 10.3109/

14659891.2015.1112848

Bate 2009 {published data only}
∗ Bate SL, Stigler MH, Thompson MS, Arora M, Perry

CL, Reddy KS, et al. Psychosocial mediators of a school-

based tobacco prevention program in India: results from the

first year of project MYTRI. Prevention Science 2009;10(2):

116–28.

Perry CL, Stigler MH, Arora M, Reddy KS. Preventing

tobacco use among young people in India: Project MYTRI.

Journal of Public Health 2009;99(5):899–906.

Baudier 1991 {published data only}

Baudier F, Henry Y, Marchais M, Dorier J, Lombardet A,

Llaona P, et al. The ”Besancon smoke-free“ programme.

Concepts, measures and evaluation. Hygie 1991;10(4):

18–25.

Bruvold 1993 {published data only}

Bruvold WH. A meta-analysis of adolescent smoking

prevention programs. American Journal of Public Health

1993;83(6):872–80.

Cote 2006 {published data only}

Cote F, Godin G, Gagne C. Efficiency of an evidence-based

intervention to promote and reinforce tobacco abstinence

among elementary schoolchildren in a school transition

period. Health Education and Behavior 2006;33(6):747–59.

De Vries 2006 {published data only}

De Vries H, Dijk F, Wetzels J, Mudde A, Kremers S, Ariza

C, et al. The European Smoking prevention Framework

Approach (ESFA): effects after 24 and 30 months. Health

Education Research 2006;21(1):116–32.

Elder 1987 {published data only}

Elder JP, Stern RA, Andersen M, Hovell MF, Molgaard CA,

Seidman RL. Contingency-based strategies for preventing

alcohol, drug, and tobacco use: missing or unwanted

components of adolescent health promotion?. Education

and Treatment of Children 1987;10(1):33–47.

Elder 1989 {published data only}

Edwards CC, Elder JP, De Moor C, Wildey MB, Mayer JA,

Senn KL. Predictors of participation in a school-based anti-

21Incentives for preventing smoking in children and adolescents (Review)

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



tobacco activism program. Journal of Community Health

1992;17(5):283–9.
∗ Elder JP, Atkins C, De Moor C, Edwards CC, Golbeck

A, Hovell MF, et al. Prevention of tobacco use among

adolescents in public schools in San Diego County, U.S.A.

Sozial- und Praventivmedizin 1989;34(1):24–9.

Etter 2006 {published data only}

Etter J, Bouvier P. European smokefree class competition:

A measure to decrease smoking in youth--Author’s reply.

Journal of Epidemiology & Community Health 2007; Vol.

61, issue 8:750–1.
∗ Etter J, Bouvier P. Some doubts about one of the largest

smoking prevention programmes in Europe, the smokefree

class competition. Journal of Epidemiology & Community

Health 2006;60(9):757–9.

Hanewinkel R, Wiborg G, Abdennbi K, Ariza C, Bollars

C, Bowker S, et al. European smokefree class competition:

a measure to decrease smoking in youth - authors’ reply.

Journal of Epidemiology and Community Health 2007;61(8):

750–1.

Hanewinkel 2003 {published data only}

Hanewinkel R, Wiborg G. Diffusion of the non-smoking

campaign ”Be Smart-Don’t Start“ between 1997 and 2003

in Germany. Gesundheitswesen 2003;65(4):250–4.

Hanewinkel 2007a {published data only}

Hanewinkel R. ”Be smart - Don’t start“. Results of

a non-smoking competition in Germany 1997-2007.

Gesundheitswesen 2007;69(1):38–44.

Higgins 2002 {published data only}

Higgins ST, Alessi SM, Dantona RL. Voucher-based

incentives. A substance abuse treatment innovation.

Addictive Behaviors 2002;27(6):887–910.

Hovell 2001 {published data only}
∗ Hovell MF, Jones JA, Adams MA. The feasibility and

efficacy of tobacco use prevention in orthodontics. Journal

of Dental Education 2001;65(4):348–53.

Hovell, MF, Slymen DJ, Jones JA, Hofstetter CR, Burkham-

Kreitner S, Conway TL, et al. An adolescent tobacco-use

prevention trial in orthodontic offices. American Journal of

Public Health 1996;86(12):1760–6.

Hruba 2007 {published data only}

Hruba D, Zachovalova V, Matejova H, Dankova I. ”Our

class does not smoke“; the Czech version of the ”smoke-free

class competition“ programme. Central European Journal of

Public Health 2007;15(4):163–6.

Isensee 2007 {published data only}

Isensee B, Hanewinkel R. Effects of repeated participation

in the non-smoking competition ”Be smart--Don’t start.“.

Sucht: Zeitschrift fur Wissenschaft und Praxis 2007;53(6):

328–34.

ISRCTN39902015 {published data only}

ISRCTN39902015. Effectiveness of the ”Smoke-Free

Class competition“ in delaying the onset of smoking

in adolescence in Polish students: a cluster-randomized

controlled trial. www.isrctn.com/ISRCTN39902015 14th

January 2008.

Jackson 2006 {published data only}

Jackson C, Dickinson D. Enabling parents who smoke to

prevent their children from initiating smoking: results from

a 3-year intervention evaluation. Archives of Pediatrics &

Adolescent Medicine 2006;160(1):56–62.

Krishnan-Sarin 2013 {published data only}

Krishnan-Sarin S, Cavallo DA, Cooney JL, Schepis TS,

Kong G, Liss TB, et al. An exploratory randomized

controlled trial of a novel high-school-based smoking

cessation intervention for adolescent smokers using

abstinence-contingent incentives and cognitive behavioral

therapy. Drug and Alcohol Dependence 2013;132(1-2):

346–51.

Lee 1983 {published data only}

Lee KJ. A design for a health education program. Cigarette

smoking and health for junior high school. Taehan Kanho -

Korean Nurse 1983;22(1):47–64.

Mercken 2012 {published data only}

Mercken L, Moore L, Crone MR, De Vries H, De

Bourdeaudhuiji I, Lien N, et al. The effectiveness of school-

based smoking prevention interventions among low- and

high-SES European teenagers. Health Education Research

2012;27(3):459–69.

Murray 1992 {published data only}

Murray DM, Perry CL, Griffin G, Harty KC, Jacobs DR

Jr, Schmid L, et al. Results from a statewide approach to

adolescent tobacco use prevention. Preventive Medicine

1992;21(4):449–72.

Perry 2009 {published data only}

Perry CL, Stigler MH, Arora M, Reddy S. Preventing

tobacco use among young people in India: Project MYTRI.

American Journal of Public Health 2009;99(5):899–906.

Persson 2003 {published data only}

Persson L. ”Contract“ prevents school youth from initiating

tobacco use. Percentage of smoking/snuff-taking 13-16-

year-olds cut in half over a six-year period. Lakartidningen

2003;100(4):226–9.

Pomrehn 1995 {published data only}

Pomrehn PR, Jones MP, Ferguson KJ, Becker SL. Tobacco

use initiation in middle school children in three Iowa

communities: results of the Iowa Program Against Smoking

(I-PAS). Journal of Health Education 1995;26(2):92–100.

Price 1992 {published data only}

Price JH, Telljohann SK, Roberts SM, Smit D. Effects of

incentives in an inner city junior high school smoking

prevention program. Journal of Health Education 1992;23

(7):388–99.

Rand 1989 {published data only}

Rand CS, Stitzer ML, Bigelow GE, Mead AM. The effects

of contingent payment and frequent workplace monitoring

on smoking abstinence. Addictive Behaviors 1989;14(2):

121–8.

Schmid 2006 {published data only}

Schmid H. Smokefree class competition in Switzerland:

does it work with negative peer pressure. Psychology and

Health 2006;20(Suppl 1):116–7.

22Incentives for preventing smoking in children and adolescents (Review)

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



Sigmon 2008 {published data only}

Sigmon SC, Lamb RJ, Dallery J. Tobacco. In: Higgins ST,

Silverman K, Heil SH editor(s). Contingency Management

in Substance Abuse Treatment. New York, NY: The Guilford

Press, 2008:99–119.

Trofor 2009 {published data only}

Trofor A, Mihaltan F, Mihaicuta S, Lotrean L. Smoking

cessation and prevention for young people--Romanian

expertise. Pneumologia 2009;58(1):72–8.

Wiborg 1999 {published data only}

Wiborg G, Hanewinkel R. Be smart - Don’t start: A school

campaign against smoking. Verhaltenstherapie 1999;9:

79–80.

Wiborg 2001 {published data only}

Wiborg G, Hanewinkel R. Conception and process

evaluation of a school-based smoking prevention project.

Sucht: Zeitschrift fur Wissenshcaft und Praxis 2001;47(1):

25–32.

Wiborg 2004 {published data only}

Wiborg G, Hanewinkel R, Isensee B, Horn WR.

Development, implementation and evaluation of a program

for the cessation of smoking for adolescents and young adult

smokers. Gesundheitswesen 2004;66(7):433–8.

Additional references

Ajzen 1977

Ajzen I, Fishbein M. Attitude-behavior relation: A

theoretical analysis and review of empirical research.

Psychological Bulletin 1977;84:888–918.

Breslau 1996

Breslau N, Peterson EL. Smoking cessation in young adults:

age at initiation of cigarette smoking and other suspected

influences. American Journal of Public Health 1996; Vol.

86, issue 2:214–20.

Brinn 2010

Brinn MP, Carson KV, Esterman AJ, Chang AB, Smith BJ.

Mass media interventions for preventing smoking in young

people. Cochrane Database of Systematic Reviews 2010, Issue

11. [DOI: 10.1002/14651858.CD001006.pub2

Cahill 2008

Cahill K, Perera R. Quit and Win contests for smoking

cessation. Cochrane Database of Systematic Reviews 2008,

Issue 4. [DOI: 10.1002/14651858.CD004986.pub3

Cahill 2011

Cahill K, Perera R. Competitions and incentives for

smoking cessation. Cochrane Database of Systematic Reviews

2011, Issue 4. [DOI: 10.1002/14651858.CD004307.pub4

Cahill 2015

Cahill K, Hartmann-Boyce J, Perera R. Incentives for

smoking cessation. Cochrane Database of Systematic Reviews

2015;DOI: 10.1002/14651858.CD004307.pub5(5):Art

No. CD004307.

Campbell 2004

Campbell MK, Elbourne DR, Altman DG. CONSORT

statement: extension to cluster randomised trials. BMJ

2004;328(7441):702–8.

Carmerer 1999

Carmerer C, Ho T-H. Experience-weighted attraction:

learning in normal form games. Econometrica 1999; Vol.

67, issue 4:837–74.

Connolly 2006

Connolly T, Butler DU. Regret in economic and

psychological theories of choice. Journal of Behavioral

Decision Making 2006; Vol. 19, issue 2:139–58.

Dolcini 2003

Dolcini MM, Adler NE, Lee P, Bauman KE. An assessment

of the validity of adolescent self-reported smoking using

three biological indicators. Nicotine & Tobacco Research

2003;5(4):473–83.

European Commission 2016

European Commission. Smokefree Class Competition.

ec.europa.eu/social/main.jsp?catId=1251&langId=en&

reviewId=227 (Accessed 4th April 2017).

Giraudeau 2009

Giraudeau B, Ravaud P. Preventing bias in cluster

randomised trials. PLoS Medicine 2009;6(5):e1000065.

GYTS 2002

Global Youth Tobacco Survey Collaborative Group (GYTS).

Tobacco use among youth: a cross country comparison.

Tobacco Control 2002; Vol. 11, issue 3:252–70.

Hanewinkel 2002

Hanewinkel R, Wiborg, G. Primary and secondary

prevention of smoking in adolescents: Results of the

campaign ”be smart - don’t start“. Gesundheitswesen 2002;

64(8-9):492–8.

Hanewinkel 2006

Hanewinkel R, Wiborg G, Isensee B, Nebot M, Vartiainen

E. ”Smoke-free Class Competition“: Far-reaching

conclusions based on weak data. Preventive Medicine 2006;

43(2):150–1.

Hanewinkel 2007b

Hanewinkel R. Effectiveness of the ”Smoke-Free Class

competition“ in delaying the onset of smoking in

adolescence: a cluster-randomised controlled trial

(Germany). ISRCTN27091233. http://www.controlled-

trials.com/mrct/trial/2283405/hanewinkel. Current

Controlled Trials, 2007.

Hanewinkel 2010

Hanewinkel R, Isensee B, Maruska K, Sargent JD,

Morgenstern M. Denormalising smoking in the classroom:

does it cause bullying?. Journal of Epidemiology and

Community Health 2010;64(3):202–8.

Higgins 2011

Higgins JPT, Green S, editor(s). Cochrane Handbook for

Systematic Review of Interventions, 5.1.0 (updated March

2011). The Cochrane Collaboration, 2011. Available from

handbook.cochrane.org.

23Incentives for preventing smoking in children and adolescents (Review)

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



Hoeflymayr 2008

Hoeflmayr D, Hanewinkel R. Do school-based tobacco

prevention programmes pay off? The cost-effectiveness of

the ’Smoke-free Class Competition’. Public Health 2008;

122(1):34–41.

IFT-NORD 2009

IFT-NORD. Smoke-free class competition: A

European programme for smoking prevention in

schools. Best practice guide. www.npt.gov.uk/PDF/

healthyschools˙smokefree˙bestpractice.pdf 2009.

Isensee 2012b

Isensee B, Hanewinkel R. Meta-analysis on the effects of

the smoke-free class competition on smoking prevention in

adolescents. Journal of Epidemiology and Community Health

2012;18(3):110–5.

Jochelson 2007

Jochelson K. Paying the patient: improving health using

financial incentives. www.kingsfund.org.uk/sites/files/

kf/field/field˙document/paying-the-patient-kicking-bad-

habits-supporting-paper-karen-jochelson.pdf (Accessed

28th April 2017).

Kane 2004

Kane RL, Johnson PE, Town RJ, Butler M. A structured

review of the effect of economic incentives on consumers’

preventive behavior. American Journal of Preventive

Medicine 2004; Vol. 27, issue 4:327–52.

Kavanagh 2011

Kavanagh J, Oakley A, Harden A, Trouton A, Powell, C.

Are incentive schemes effective in changing young people’s

behaviour? A systematic review. Health Education Journal

2011;70(2):192–205.

Mantzari 2015

Mantzari E, Vogt F, Shemilt I, Wei Y, Higgins JP, Marteau

TM. Personal financial incentives for changing habitual

health-related behaviors: A systematic review and meta-

analysis. Preventive Medicine 2015;75:75–85. [DOI:

10.1016/j.ypmed.2015.03.001

Marteau 2009

Marteau T, Ashcroft R, Oliver A. Using financial incentives

to achieve healthy behaviour. BMJ 2009; Vol. 338:963–85.

Mathers 2006

Mathers CD, Loncar D. Projections of global mortality and

burden of disease from 2002 to 2030. PLoS Medicine 2006;

3(11):442.

Mayhew 2000

Mayhew KP, Flay BR, Mott JA. Stages in the development

of adolescent smoking. Drug and Alcohol Dependence 2000;

59 Suppl 1:S61–81.

Mitchell 2013

Mitchell MS, Goodman JM, Alter DA, John LK, Oh

PI, Pakosh MT, et al. Financial incentives for exercise

adherence in adults: systematic review and meta-analysis.

American Journal of Preventive Medicine November 2013;45

(5):658–67.

Potschke-Langer 2006

Potschke-Langer M, Edler L, Mons U. ”Smoke-free Class

Competition“: A reply to the initiators of the program.

Preventive Medicine 2006;43(2):151–3.

Reitsma 2017

Reitsma MB, Fullman N, Ng M, Salama JS, Abajobir

K, Abate AH, et al. GBD 2015 Tobacco Collaborators.

Smoking prevalence and attributable disease burden in

195 countries and territories, 1990-2015: a systematic

analysis from the Global Burden of Disease Study 2015.

Lancet 5th April 2017 [Epub ahead of print]; Vol.

pii. S0140–6736, issue 17:30819–X. [DOI: 10.1016/

S0140-6736(17).30819-X

Siddiqui 1996

Siddiqui O, Hedeker D, Flay BR, Hu FB. Intraclass

correlation estimates in a school-based smoking prevention

study: Outcome and mediating variables, by sex and

ethnicity. American Journal of Epidemiology 1996; Vol.

144, issue 4:425–33.

Singh 2016

Singh T, Arrazola RA, Corey CG, Husten CG, Neff LJ,

Homa DM, et al. Tobacco use among middle and high

school students - United States, 2011-2015. Morbidity

and Mortality Weekly Report 2016;65(14):361–7. [DOI:

10.15585/mmwr.mm6514a1

Sussman 2010

Sussman S, Grana R, Pokhrel P, Rohrbach LA, Sun P.

Forbidden fruit and the prediction of cigarette smoking.

Substance Use & Misuse 2010;45(10):1683–93.

Tversky 1981

Tversky A, Kahneman, D. The framing of decisions and the

psychology of choice. Science 1981;211(4481):453–458.

USDHHS 2012

United States Department of Health and Human Services.

Preventing Tobacco Use Among Youth and Young Adults:

A Report of the Surgeon General. Atlanta, GA: U.S.

Department of Health and Human Services, Centers for

Disease Control and Prevention, National Center for

Chronic Disease Prevention and Health Promotion, Office

on Smoking and Health, 2012.

Volpp 2008

Volpp KG, Troxel AB, Pauly MV, Glick HA, Puig A,

Asch DA, et al. A randomized controlled trial of financial

incentives for smoking cessation. New England Journal of

Medicine 2009; Vol. 360, issue 7:699–709.

Warren 2008

Warren CW, Jones NR, Peruga A, Chauvin J, Baptiste J-P,

Costa de Silva V, et al. Global youth tobacco surveillance,

2000-2007. Morbidity & Mortality Weekly Report 2008;

Vol. Surveillance Summaries. 57, issue 1:1–28.

References to other published versions of this review

Johnston 2012

Johnston V, Liberato S, Thomas D. Incentives for

preventing smoking in children and adolescents. Cochrane

24Incentives for preventing smoking in children and adolescents (Review)

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



Database of Systematic Reviews 2012, Issue 10. [DOI:

10.1002/14651858.CD008645.pub2

Thomas 2010

Thomas D, Johnston V. Incentives for preventing smoking

in children and adolescents [Intervention Protocol].

Cochrane Database of Systematic Reviews 2010, Issue 8.

[DOI: 10.1002/14651858.CD008645
∗ Indicates the major publication for the study

25Incentives for preventing smoking in children and adolescents (Review)

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



C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Burke 1992

Methods Controlled cluster trial, no randomization reported. Public schools assigned to interven-

tion in 2 communities, with the third community acting as control

Participants Country: USA (3 communities in Iowa). 7th graders in participating schools. 1187

students 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 compe-

titions. 2 competitions ran concurrently: 1 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 2 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 (self-

reported 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 self-

reported 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 and norms

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Non-randomized. No data on breakdown

of demographics (age, sex, SES) provided

between intervention and control groups.

Authors reported no significant pre-inter-

vention differences found between the 2

groups on self-report/biochemical assess-

ment 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

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect out-

come

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Not reported. Students’ self-reporting of

smoking status may have been influenced

by knowledge that they were in a competi-

tion 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 participants lost in control

(22.6%) than intervention (16.7%) group.

The authors reported “No significant in-

teraction was found for 3 of the 4 pre-in-

tervention measures of smoking, we con-

cluded 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 prespecified outcomes

Crone 2003

Methods Randomized controlled cluster trial

Participants Country: Netherlands. 26 schools providing lower secondary education. Schools re-

cruited 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 inter-

vention, 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

3 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 EUR 220 - EUR 450) 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
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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 biochem-

ical 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

bias)

Low risk Schools recruited, then randomized. Coin tossing

by independent person. Intervention group had a

significantly lower proportion of boys, older par-

ticipants, 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) Low risk Allocation by independent person

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Not blinded but unlikely to affect outcome

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Students told that the jury of the competition

were not informed of the results of the study and

that registration for the competition was con-

ducted independently of the study evaluation

Incomplete outcome data (attrition bias)

All outcomes

High risk 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 con-

trol 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

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. Non-

response was higher among smokers, especially in

the control group. Similar comparisons were not
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Crone 2003 (Continued)

made at 20 months

Selective reporting (reporting bias) Unclear risk Insufficient reporting to make a judgement on

prespecified outcomes

Isensee 2012a

Methods Randomized controlled cluster trial

Participants Country: Germany (1 rural region). 7th grades of 212 eligible ‘Gymnasium’ (for high aca-

demic-achieving students) and ‘Sekundarschule’ schools invited to participate. Schools

stratified by type of school. Exclusion criteria: (a) foreseen closure of school in next 2

years; (b) school engaged in tobacco control programme; (c) participated in the inter-

vention before. 50% girls. 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 2 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 self-

reported ‘current smoking’ (non-smoker, occasional use or regular use) and ‘lifetime

smoking’ (never, experimenters, established smoking)

Notes Theoretical basis: Intervention based on principles of correcting social norms (i.e. cor-

recting the common overestimation of smokers by adolescents) and fostering commit-

ment to a social contract

Risk of bias

Bias Authors’ judgement Support for judgement
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Isensee 2012a (Continued)

Random sequence generation (selection

bias)

Low risk Schools stratified by type of school, consented to

participate and then assigned to groups by draw-

ing lots. Lifetime and current smoking more fre-

quent in IG-no participation group compared

with the other 2 groups (IG-participation and

control). Baseline group differences in outcome

and confounding variables adjusted for in re-

ported analyses. In our reanalysis of data we only

compared IG-participation and control groups

(IG-no participation excluded)

Allocation concealment (selection bias) Low risk Allocating person was blinded to purpose of the

study

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Students not informed that outcome assessments

were linked to the SFC. Authors noted that they

did not observe a difference between groups re-

garding 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 out-

come variables, we also checked interactions be-

tween covariates and intervention status with re-

spect to attrition. However, we found significant

interaction effects only for the variables age (inter-

action 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) in-

tention 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 interven-

tion in 2 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, urbanization and sociodemographic charac-

teristics. 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 was 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 not

to smoke for 6 months. Intervention participants received the ‘Mission TNT.06’ pro-

gramme; a 6-month programme consisting of didactic material, teacher’s guide and re-

sources 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 Support for judgement

Random sequence generation (selection

bias)

High risk Non-randomized. Matched allocation of

control schools. No breakdown of demo-

graphics (age, sex, SES) provided between

intervention and control baseline partici-

pants. Comparison of baseline characteris-

tics of those who completed follow-up re-

ported, with significant differences by age,

school location and social deprivation in-

dex (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

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect out-

come

Blinding of outcome assessment (detection

bias)

All outcomes

High risk 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 follow-

up. Statistically significantly more in inter-

vention vs control (24% vs 16%)

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 1262 participants in intervention arm com-

pleted baseline, 843 completed follow-up

(33% loss to follow-up); 1657 participants

in control arm completed baseline, 1213

completed follow-up (27% loss to follow-

up). Analytic sample were those that com-

pleted baseline and follow-up. Reasons for

attrition not reported. No detail on com-

parison between those followed up and

those lost to follow-up

Selective reporting (reporting bias) Unclear risk Insufficient reporting to make a judgement

on prespecified 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% girls. > 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 self-

reported smoking. Note additional response options added in follow-up survey

Notes Theoretical basis: None reported

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Sequence generation process not reported but au-

thors stated schools were ”randomly assigned.“

Active recruitment whereby schools randomized

and then classes recruited. 3 classes in control re-

fused to forego intervention and were included

in intervention. Some systematic differences be-

tween 2 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) Unclear risk Process for allocation concealment not reported.

See above

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk 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 base-

line, 1852 followed-up at 24 months Overall at-

trition rate 54%. No association between inter-

vention group and attrition Reasons for attrition

not reported in detail. Association between smok-

ing status and attrition not explored

Selective reporting (reporting bias) Unclear risk Prespecified outcomes unclear
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Stucki 2014

Methods Controlled cluster trial, no randomization reported. Schools assigned to intervention

based on agreement to participate, with non-participating classes acting as controls and

matched with participating classes based on region and age group

Participants Country: Switzerland. Canton of Berne, German- and French-speaking classes, urban

and rural areas. Total of 1035 participants from 71 classes - 34 in participation (inter-

vention) group, 37 in control group. All participants were in 7th or 8th grade. Mean age

13.3 years, 53.2% girls

Interventions SFC competition. Entire classes were required to commit to a contract to be smoke-free

for 6 months to win a prize

Outcomes Smoking status at baseline (Oct/Nov 2010), and follow up about 7 months later (May/

Jun 2011). Self-reported smoking status in the past 6 months, and also in past month.

Smoking-related knowledge was assessed at baseline and follow-up. Peer smoking was

also recorded at baseline

Notes Theoretical basis: Intervention based on principles of correcting social norms (i.e. cor-

recting the common overestimation of smokers by adolescents) and fostering commit-

ment to a social contract

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Randomization was not possible, as classes

registered of their own accord. Analy-

sis was undertaken for a randomly se-

lected subsample of participating and non-

participating classes. Some differences be-

tween participating classes that partici-

pated and completed the competition com-

pared to control, and participating classes

that dropped out compared to control.

(Age, class atmosphere, peers who smoked)

Allocation concealment (selection bias) High risk No process for allocation concealment re-

ported

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not reported

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not reported

Incomplete outcome data (attrition bias)

All outcomes

Low risk Overall low attrition
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Stucki 2014 (Continued)

Selective reporting (reporting bias) Unclear risk Insufficient reporting to make a judgement

on prespecified outcomes

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 ( 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 USD 2000 and 10 second prizes of USD 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 organizes health education sessions about smoking during school

hours - no other details provided about this education

Unclear what control group classes received

Outcomes Baseline (Fall 1991)

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 self-

reported 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

bias)

High risk 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 likeli-

hood of systematic differences between groups
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Vartiainen 1996 (Continued)

Allocation concealment (selection bias) High risk See above

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk 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 3 surveys (analyzed 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 Prespecified outcomes unclear

Wiborg 2002

Methods Controlled cluster trial

Participants Country: Germany (3 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 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 2 subgroups: the classes who successfully

completed the competition and the classes who dropped out of the competition (but

continued in the study). Participating classes also received 2 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 self-
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Wiborg 2002 (Continued)

reported ‘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

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk 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) High risk See above

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Not reported but unlikely to affect outcome

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk 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 3 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 Prespecified outcomes unclear

SES: socioeconomic status; SFC: Smokefree Class Competition
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Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Al-sheyab 2016 Incentive(s) not used to reward participants for not starting to smoke

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

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 2007a 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

ISRCTN39902015 Study discontinued

Jackson 2006 Incentive(s) not used to reward participants for not starting to smoke

Krishnan-Sarin 2013 Follow-up less than 6 months

Lee 1983 Not a controlled trial. No incentive used

Mercken 2012 Re-analyses of previous studies.

Murray 1992 The only trial (out of 3 described in this record) that used incentives employed a repeated cross-sectional

design
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(Continued)

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 Not 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

Wiborg 2001 Introduces the concept behind the SFC competition and presents results of process evaluation

Wiborg 2004 Focused on smoking cessation, not smoking initiation
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D A T A A N D A N A L Y S E S

Comparison 1. Incentive versus control. Randomized and non-randomized controlled studies (adjusted for

clustering)

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Smoking uptake at longest

follow-up (RR)

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

1.1 RCTs 3 1108 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.84, 1.19]

1.2 Non-randomized CTs 3 1377 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.63, 1.08]

Comparison 2. Results of included studies

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Results table: RCTs Other data No numeric data

2 Results table: non-randomized

CTs

Other 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 Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% CI M-H,Fixed,95% CI

1 RCTs

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 ]

Subtotal (95% CI) 556 552 100.0 % 1.00 [ 0.84, 1.19 ]

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 61/336 51.4 % 0.77 [ 0.52, 1.13 ]

Stucki 2014 16/219 10/153 11.8 % 1.12 [ 0.52, 2.40 ]

Wiborg 2002 51/301 26/124 36.9 % 0.81 [ 0.53, 1.23 ]

Subtotal (95% CI) 764 613 100.0 % 0.82 [ 0.63, 1.08 ]

Total events: 101 (Incentive), 97 (Control)

Heterogeneity: Chi2 = 0.75, df = 2 (P = 0.69); I2 =0.0%

Test for overall effect: Z = 1.42 (P = 0.16)

Test for subgroup differences: Chi2 = 1.42, df = 1 (P = 0.23), I2 =30%

0.5 0.7 1 1.5 2

Favours incentive Favours control

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

Results table: RCTs

Study Number

of non-smok-

ers at baseline

Number

of smokers at

endpoint

who reported

not smoking

at baseline

Time point Outcome Biological cri-

terion

Results Secondary

outcomes

(dose re-

sponse, cost,

harms)

Crone 2003 556 interven-

tion; 420 con-

trol (data from

authors)

112 interven-

tion; 88 con-

trol

19 months Smoking =

current smok-

ing, including

daily/weekly/

Not biochemi-

cally verified

Not reported

at 19 months

in published

paper.

Not reported
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Results table: RCTs (Continued)

experimental Our reanalysis:

RR 0.92 (95%

CI 0.53 to 1.

61)

Isensee 2012a 430

never- smok-

ers in inter-

vention; 610

never-smok-

ers in control

(data from au-

thors)

136 interven-

tion; 184 con-

trol

19 months Smoking =

ever smoking,

even just a puff

Not biochemi-

cally verified

From

published pa-

per: Au-

thors reported

that no group

differences

were found in

the frequency

of smoking ini-

tiation but

data not pre-

sented in paper

Our reanalysis:

RR 1.05 (95%

CI 0.80 to 1.

38)

Bullying

(Hanewinkel

2010): ”When

compared with

con-

trol classrooms

on all three de-

pendent vari-

ables - being

victimised, ac-

tive bullying or

being isolated

- the adjusted

ORs indicated

no significant

differences at

post-test

for any of the

IGs [Interven-

tion Groups]“

Schulze 2006 591 never-

smokers in in-

ter-

vention; 449

never-smokers

in control

224 interven-

tion; 173 con-

trol

24 months Smoking =

current smok-

ing, including

irreg-

ular (less than

weekly) smok-

ing

Not biochemi-

cally verified

From

published pa-

per: 62.1% re-

mained

‘never smoker’

in intervention

group at fol-

low-up versus

61.4% in con-

trol 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 to 1.

24)

Not reported
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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-smok-

ers at base-

line

Number of

smokers

at endpoint

who re-

ported not

smoking at

baseline

Time point Outcome Biological

criterion

Results Sec-

ondary out-

comes (dose

response,

cost,

harms)

Comment

Burke 1992 Not

reported

Not

reported

18 months Mean (SD)

score of 5-

category

self-

definition of

smoking

and 10-cate-

gory self-

reported fre-

quency

Salivary

thiocyanate

(TCN)

From pub-

lished paper:

Mean TCN

at follow-up

of pre-inter-

ven-

tion never-

smokers

higher (560

mcg/mL,

SD

403) versus

control (514

mcg/mL,

SD 424)

Primary

outcome for

this review

not

available.

Not

reported

Kairouz

2009

664 inter-

vention; 915

control

93 interven-

tion; 165

control

10 - 18

months

Smoking =

ever smok-

ing, even

just a puff

Not bio-

chemically

verified

From pub-

lished paper:

OR 0.8 (0.

5 to 1.1),

adjusted for

age, gender,

school

location, so-

cial depriva-

tion index

Our reanaly-

sis:

RR 0.

81 (95% CI

0.55 to1.20)

Interven-

tion partic-

ipants more

likely than

control par-

ticipants to

report that

peo-

ple “should

not hang out

with smok-

ers” (14%

versus 11%)

and that

they, them-

selves would

“not want to

Concerns

about misre-

porting of

smoking sta-

tus. Note

large num-

bers of ever-

smok-

ers at base-

line then

denying ever

smoking

at follow-up.

Stat sig more

in interven-

tion vs con-

trol (24% vs
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Results table: non-randomized CTs (Continued)

be friends

with a class-

mate who

smokes”

(28% versus

25%)

16%)

Stucki 2014 544 inter-

vention, 378

control

39 interven-

tion,

24 control

About 7

months

Smoking

= any smok-

ing in last 6

months,

even just a

puff and

smoking

during

the previous

month

Not bio-

chemically

verified

From pub-

lished and

additional

data from

authors. OR

for

decreased

smoking

preva-

lence 0.7, CI

0.5 to 1.0

Increased

smoking-re-

lated knowl-

edge b -1.0,

P < 0.01

Vartiainen

1996

Not

reported and

not available

from

authors

Not

reported and

not available

from

authors

18 months Smoking =

daily smok-

ing

Not bio-

chemically

verified

Reports only

on the in-

crease in

prevalence

of smoking

from base-

line to fol-

low-up.

From base-

line to

longest fol-

low-up, in-

crease by 10.

8% points in

Intervention

group vs 11.

2% points in

control

group: OR

1.25 (P = 0.

15)

Primary

outcome for

this review

not

available.

Not re-

ported. Ex-

cept in dis-

cussion - au-

thors report

”The social

pressure cre-

ated

by the com-

petition pro-

cess was not

greatly criti-

cised

in the pupils’

answers.“

Wiborg

2002

1215 inter-

ven-

tion group;

502 control

207 inter-

vention; 107

control

12 months Smoking = 4

week preva-

lence of

Not bio-

chemically

verified

From pub-

lished paper:

OR 1.36 (1.

Cost benefit

(

Hoeflymayr
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Results table: non-randomized CTs (Continued)

(data from

authors)

smoking 04 to 1.76),

adjusted

for age, sex,

smoking sta-

tus at base-

line

Our reanaly-

sis:

RR 0.81

(95% CI 0.

53 to 1.23)

2008)

. Cost bene-

fit ratio: eco-

nomic mod-

elling based

on estimates

of reduced

smoking

prevalence

in Interven-

tion group

and models

of assumed

future

smoking be-

haviour and

cessation.

Not based

on preven-

tion of initi-

ation

A P P E N D I C E S

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$).ti,ab.
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13 ((singl$ 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/

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
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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

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“))
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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.

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))

W H A T ’ S N E W

Date Event Description

1 December 2016 New citation required but conclusions have not

changed

Methods, results and conclusions unchanged.

1 December 2016 New search has been performed New search performed. 3 full-text studies reviewed,

1 additional study included with 1035 participants.

’Summary of findings’ table added

C O N T R I B U T I O N S O F A U T H O R S

Marita Hefler, with David Thomas, assessed the quality of the studies and risk of bias of the included studies. Marita Hefler prepared

the first draft of the updated review and revisions.

Selma Liberato performed the reanalyses of data for this review and the meta-analysis, assisted with the development of this review and

provided critical comment and revision of the draft manuscript.

David Thomas conceived of this review. Together with Marita Hefler, he assessed the quality and risk of bias of the included studies
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D E C L A R A T I O N S O F I N T E R E S T

None known
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

We have included a ’Summary of findings’ table to this review update (2017).

I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Motivation; ∗Smoking Prevention; Randomized Controlled Trials as Topic; Smoking [epidemiology; psychology]

MeSH check words

Adolescent; Child; Humans
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