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A B S T R A C T

Background

Teenage smoking prevalence is around 15% in developing countries (with wide variation from country to country), and around 26%

in the UK and USA. Although most tobacco control programmes for adolescents are based around prevention of uptake, there are also

a number of initiatives to help those who want to quit. Since those who do not smoke before the age of 20 are significantly less likely

to start as adults, there is a strong case for programmes for young people that address both prevention and treatment.

Objectives

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

Search strategy

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) and the Cochrane Tobacco Addiction Group’s Specialized

Register, MEDLINE, EMBASE, PsyclNFO, ERIC, CINAHL, and the bibliographies of identified trials. We also searched the ’grey’

literature (unpublished materials), and contacted authors and experts in the field where necessary.

Selection criteria

Types of studies: Randomized controlled trials, cluster-randomized controlled trials and controlled trials.

Types of participants: Young people, aged less than 20, who are regular tobacco smokers.

Types of interventions: The interventions ranged from simple ones such as pharmacotherapy, targeting individual young people,

through complex programmes targeting people or organizations associated with young people (for example, their families or schools),

or the community in which young people live. We included cessation programmes but excluded programmes primarily aimed at

prevention of uptake.

Types of outcome measures: The primary outcome was smoking status at six months follow up, among those who smoked at baseline.

We report the definition of cessation used in each trial (e.g seven- or thirty-day point prevalence abstinence, or sustained or prolonged

abstinence), and we preferred biochemically verified cessation when that measure was available.

Data collection and analysis

Both authors independently assessed the eligibility of candidate trials identified by the searches, and extracted data from them. We

categorized included trials as being at low, medium or high risk of bias, based on concealment of allocation, blinding (where applicable)

and the handling of attrition and losses to follow up. We conducted limited meta-analyses of some of the trials, provided that it was

appropriate to group them and provided that there was minimal heterogeneity between them. We estimated pooled odds ratios using

the Mantel-Haenszel method, based on the quit rates at longest follow up for trials with at least six months follow up from the start of

the intervention.

Main results

We found 15 trials, covering 3605 young people, which met our inclusion criteria (seven cluster-randomized controlled trials, six

randomized controlled trials and two controlled trials). Three trials used or tested the transtheoretical model (stages of change) approach,

two tested pharmacological aids to quitting (nicotine replacement and bupropion), and the remaining trials used various psycho-

social interventions, such as motivational enhancement or behavioural management. The trials evaluating TTM interventions achieved
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moderate long-term success, with a pooled odds ratio (OR) at one year of 1.70 ( 95% confidence interval (CI) 1.25 to 2.33) persisting at

two-year follow up with an OR of 1.38 (95% CI 0.99 to 1.92). Neither of the pharmacological intervention trials achieved statistically

significant results (data not pooled), but both were small-scale, with low power to detect an effect. The three interventions (5 trials)

which used cognitive behavioural therapy interventions did not individually achieve statistically significant results, although when the

three Not on Tobacco trials were pooled the OR 1.87; (95% CI 1.00 to 3.50) suggested some measure of effectiveness. Although the

three trials that incorporated motivational interviewing as a component of the intervention achieved a pooled OR of 2.05 (95% CI

1.10 to 3.80), the impossibility of isolating the effect of the motivational interviewing in these trials meant that we could not draw

meaningful inferences from that analysis.

Authors’ conclusions

Complex approaches show promise, with some persistence of abstinence (30 days point prevalence abstinence at six months), especially

those incorporating elements sensitive to stage of change. There were few trials with evidence about pharmacological interventions

(nicotine replacement and bupropion), and none demonstrated effectiveness for adolescent smokers. Psycho-social interventions have

not so far demonstrated effectiveness, although pooled results for the Not on Tobacco trials suggest that that this approach may yet

prove to be effective; however, their definition of cessation (one or more smoke-free days) may not adequately account for the episodic

nature of much adolescent smoking.

There is a need for well-designed adequately powered randomized controlled trials for this population of smokers, with a minimum

of six months follow up and rigorous definitions of cessation (sustained and biochemically verified). Attrition and losses to follow up

are particularly problematic in trials for young smokers, and need to be kept to a minimum, so that management and interpretation of

missing data need not compromise the findings.

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

There is not yet sufficient evidence to test the effectiveness of smoking cessation programmes for adolescents, although some approaches

show promise

Up to one in four UK and American teenagers smoke. Many adolescent tobacco programmes focus on preventing teenagers from

starting to smoke, but some programmes have been aimed at helping those teenagers already smoking to quit. We identified 15 good

quality studies (3605 participants) that researched ways of helping teenagers to quit. Complex programmes, including those tailored to

the young person’s preparation for quitting, and behavioural therapy programmes show some promise. However, the number of trials

and participants do not yet provide enough evidence to judge effectiveness. Medications such as nicotine replacement and bupropion

have not yet been sufficiently tested in adolescents. Trials used different definitions of quitting and many smaller trials did not have

enough participants for us to be confident about wider application of the results. Some approaches may be worthy of consideration

but there is still a need to provide better evidence before large scale investment in programmes.

B A C K G R O U N D

There is some evidence of prevalence of smoking falling slightly in

the last 20 years. The incidence of the initiation of smoking first

becomes detectable in the 10 to 12 years age range (ONS 2000),

and approximately one quarter of 15-year-olds and 1% of 11-year-

olds smoke in the UK. Teenage smoking prevalence is similar in

the United States but the downward trend for the last five years is

encouraging, with a fall from a peak of 36.5% having smoked at

least once in the last 30 days to 27% in 2002 (NIDA 2003). In

developing economies smoking prevalence is slightly lower overall

(15%) but with wide variation, from around 40% in ex-soviet

states to 6-7% in the least developed states in the south (Nelson

2003; WHO 2005). World-wide nearly one quarter of all teenage

smokers smoked their first cigarette before they were 10 years old.

Many teenage smokers want to quit (Burt 1998; Hu 1998; Stanton

2001; Sussman 1998) and frequent quit attempts are reported

(Stanton 2001). In a South African national sample of grade 8 to

grade10 students, 74% expressed a desire to stop smoking, and of

these 77% had in fact made an attempt to stop (Swart 2000).

Most countries are concentrating public health policy for smoking

cessation on adults, and programmes are mainly tailored to the

adult smoker. Nevertheless, although the main tobacco control

effort for young people is focused on prevention, a significant

amount of work has been done to develop cessation programmes

for young smokers. These programmes acknowledge that although

a majority may not want to quit, a significant minority do want to,
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and need support. In addition, it is generally held that knowledge

about quitting may be useful as young people mature and develop

their motivation to quit. As the evidence shows that those who do

not smoke before the age of 20 are significantly less likely to start as

adults, a strong case can be made for programmes for young people

that address both prevention and treatment (MMWR 1998).

There is now a large literature on smoking cessation services for

adults. This is reflected in a number of Cochrane reviews examin-

ing several aspects of the subject in detail. However, whilst some

have suggested that similar services, suitably modified, should be

considered for young people (Raw 1998), this assertion is open

to challenge in view of the difference in smoking pattern, lifestyle

and attitudes to services in this age group (TAG 2000). Previous

reviews of adolescent smoking cessation have been published (Mc-

Donald 2003; Sussman 1999; Sussman 2002) but this is the first

Cochrane review to focus on smoking cessation and young people.

The paucity of high quality research evidence to answer important

clinical questions is a recurrent theme of previous reviews.

Other Cochrane reviews of interventions relevant to tobacco ad-

diction amongst young people have mainly focused on primary

prevention. These include a review of school-based prevention

programmes (Thomas 2002), and reviews of mass media interven-

tions (Sowden 2000), community interventions (Sowden 2002),

and interventions for reducing access by preventing illegal sale of

tobacco (Lancaster 2005). This review looks at strategies for smok-

ing cessation in young people and more specifically at the context

in which the interventions are offered, and how young people are

enrolled into quit attempts.

O B J E C T I V E S

The aim of this review was to evaluate the effectiveness of strategies

that help young people to stop smoking tobacco.

C R I T E R I A F O R C O N S I D E R I N G

S T U D I E S F O R T H I S R E V I E W

Types of studies

Interventions designed to meet the needs of young people aged 20

years or under. The issues may be very different for those under

18, who are more likely to be living at home with parents, and

therefore results are stratified, if appropriate, by age greater or less

than 18th birthday at time of the start of the study programme. If

a study includes participants beyond our top threshold of 20 years

(for example,16- to 21-year-olds), we have included the study if

the majority of participants are aged less than 20, and if the design

of the programme specifically considers the needs of young people.

Eligible studies include:

a) Randomized controlled trials (RCTs)

Studies in which individuals, classes, schools, units or groups were

randomized to either the intervention or the control arm of the

experiment, or randomized to receive different interventions.

b) Cluster-randomized controlled trials (C-RCTs)

Trials that have as the unit of allocation a school or organization

level, or where clusters of professionals or groups of professionals

are implementing interventions.

c) Controlled trials

We include trials that allocate individuals or units to intervention

and control conditions without formal randomization if baseline

characteristics are assessed and are comparable. We have assessed

the sensitivity of our conclusions to the inclusion of evidence from

non-randomized studies.

Control interventions:

Interventions in the control arm of the experiment may be one of

the following:

• no intervention

• delayed intervention beyond the last date of data acquisition

including follow up

• information on stopping smoking

• general tobacco education given to all participants

Studies that compare two different cessation interventions or com-

binations of interventions are also included.

Types of participants

Participants are young people, aged less than 20, who are regu-

lar tobacco smokers. As there is evidence that some young people

have an irregular pattern of smoking, for example smoking only at

weekends (Grimshaw 2003) or weekly (O’Loughlin 2003), we de-

fine a regular smoker in this review as a young person who smokes

an average of at least one cigarette a week, and has done so for at

least six months. Trials which target young people who smoke less

than this are excluded. Analysis of trials may allow identification

of subgroups according to frequency of smoking, dependent on

the definition of smoking used by individual investigators.

The intervention may also be aimed at the organization to which

the young person is attached. If so, the study design must demon-

strate suitable control for differences in the two groups. Only stud-

ies with an outcome related to the individual smoker are included.

Exclusions

We exclude from this review Interventions specifically targeting

young women in pregnancy, since this topic is covered by the

Pregnancy and Childbirth Group (Lumley 2004).

We also exclude any programme aimed primarily at the adult pop-

ulation, and have contacted investigators where there was a lack

of clarity on this issue.
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Types of intervention

In this review interventions may range from simple ones such

as pharmacotherapy, targeting individual young people, through

strategic programmes targeting people or organizations associated

with young people (for example, their families or schools), to com-

plex programmes targeting the community in which young people

live. We differentiate between these in the analyses.

All interventions must be aimed at helping young people to stop

smoking tobacco. We include cessation programmes or strategies

that also target relapse. We include programmes or strategies that

target psycho-social determinants (for example, enhancing self ef-

ficacy for refusing tobacco), or that focus on developing life skills

in order to stay abstinent, if the study design is appropriate. No re-

striction were placed on the setting in which the intervention was

offered (for example, school, hospital, doctor’s surgery, dentist).

Smoking prevention programmes were excluded, even if they re-

ported cessation data, as they have been the subject of previous re-

views (Sowden 2000; Sowden 2002; Thomas 2002). Within large-

scale community primary prevention interventions, health educa-

tion programmes/curricula or mass media campaigns that target

young people, we have only included the cessation component of

those programmes where that part of the intervention has been

specifically designed to target cessation, and programmes in which

the interventions can be separately assessed, and that explicitly

meet the criteria of this review for study design and recruitment.

We have not included primary prevention strategies that identify

and follow up baseline tobacco users, or programmes aimed solely

at relapse prevention.

Types of outcome measures

Measures of quitting

The primary outcome of interest is change in smoking behaviour,

i.e. being a smoker at baseline and becoming an ex-smoker at

post-test for all participants who received the intervention. Trials

may report outcomes at multiple follow-up points. The primary

outcome was smoking status at six months follow up. We also

extracted data for other assessment points where they are reported;

for example at end of programme, four weeks, six months and one

year or longer. We summarize the outcome for each timepoint in

each trial as an odds ratio (OR), calculated as follows:

(Number of quitters in intervention/ number of continuing smok-

ers in intervention group)/(Number of quitters in control/ num-

ber of continuing smokers in control group)

We have not included relapse rates in the review.

We have reported the definition of cessation used in each trial,

for example abstinence during a particular period, such as in the

past seven days or 30 days (point prevalence), abstinence from

the start of the programme (continuous abstinence), or abstinence

following occasional relapse in the two weeks post-treatment grace

period (prolonged abstinence) (Hughes 2003).

Biochemical confirmation of self-reported non-smoking is gener-

ally taken to be the gold standard for reporting of quit rates. This

tests for the presence of smoking-related substances in exhaled

breath, saliva, urine or blood, and is the preferred outcome where

it is available. Although the data were not available for this review,

in future updates we hope to use subgroup analysis to check for

differences between the results of trials with and without biochem-

ical validation. It should be noted that biochemical validation may

not be a very sensitive measure of change in smoking status for ir-

regular smokers; it is possible that some studies may have recruited

participants who would not be identified as smokers at baseline.

Enrolment

Where possible, we have analyzed data on an intention-to-treat

basis, i.e. with all participants analyzed in the groups to which they

were randomized, and including all the randomized participants.

We have explored and categorized enrolment to studies according

to type, as revealed in the study designs; e.g. personal invitation,

entry through mass media campaigns, non-voluntary interviews

in schools etc. Randomization may be at the level of individual or

organization. We have noted whether randomization took place

after enrolment into the intervention.

Participation and retention in intervention

Since one might postulate that there is educational benefit from

participation in a cessation programme, we report data on drop-

out and completion rates. We have counted drop-outs and losses

to follow up as continuing smokers.

S E A R C H M E T H O D S F O R

I D E N T I F I C A T I O N O F S T U D I E S

See: methods used in reviews.

We used the Cochrane Tobacco Addiction Review Group search

strategies to identify randomized controlled trials (RCTs),

cluster-randomized controlled trials (C-RCTs), and controlled

trials. We searched the following databases: the Cochrane

Tobacco Addiction Group Specialized Register, the Cochrane

Central Register of Controlled Trials (CENTRAL), MEDLINE

(January 1966 onwards), EMBASE (January 1980 onwards),

PsycINFO (1872 onwards), CINAHL (1982 onwards) and

ERIC (1993 onwards). We have also searched the ’grey literature’

(unpublished resources and conference proceedings) and the

reference lists of identified studies.

Where necessary, we have contacted the authors of existing trials

and other experts for ongoing trials, and for unpublished results

pertaining to completed trials, subject to the availability of peer

review.

We also circulated smoking cessation e-networks with a list of

the references to extracted studies, to request verification and any

additional information.
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M E T H O D S O F T H E R E V I E W

Pilot of inclusion criteria

We drew up a prospective list of eligibility criteria with two levels of

priority: essential and desirable. Two authors (GG and AS) assessed

the retrieved abstracts against this list for possible inclusion, to

measure the feasibility of each criterion. We assessed levels of

agreement by kappa score.

Assessment of abstracts for eligibility

After piloting, we applied the agreed criteria to the abstracts of all

studies extracted from the databases. We then categorized studies

into three groups:

1. Both authors agree on inclusion based on the abstract;

2. One author suggest inclusion based on the abstract;

3. Both authors agree on exclusion based on the abstract.

We retrieved full text articles for groups (1) and (2).

Assessment of full articles

Two authors independently assessed each full article, using the

agreed inclusion criteria. For studies where there was disagreement,

the editorial base was consulted, to reach a consensus. Where there

was ambiguity in trial reporting or lack of data, we contacted

investigators for clarification where possible. If we could not

retrieve missing data, a study may have been excluded on that

basis.

For included studies, we rated the overall methodological quality

of the studies as being at low, moderate, or high risk of bias.

We used the following criteria to assess risk of bias:

1. Concealment of allocation (adequate [A], unclear [B],

inadequate or not applicable [C]). For cluster-randomized

controlled trials which recruited after allocation to intervention

or control status, we took account of whether individuals may

have been selectively recruited or may have differentially refused to

participate in the light of the known allocation, where this could

be ascertained (Campbell 2004a; Campbell 2004b; Hahn 2005).

2. Blinding (if applicable); where the trial design precluded

blinding, this component did not adversely influence the quality

assessment (Roland 1998).

3. Follow up (attrition rates and losses to follow up).

We have maintained a full list of excluded studies (see the Excluded

Studies Table).

Data collection

We extract and report the following information, where it was

available, concerning each study:

1. Country and study setting

2. Theoretical framework (including a brief description of the

intervention)

3. Focus of the intervention

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

gatekeeper

5. Length of follow up

6. Size of eligible population

7. Recruitment rate

8. Number of participants or number of clusters and participants

9. Definition of the study population

10. Age range, grade, gender and ethnicity (if relevant) of

participants

11. Definition of smoking status used

12. Definition of abstinence

13. Biochemical validation (if present)

14. Movement through stages of change (according to the

Transtheoretical Model) will be noted if applicable

15. Differential effects post-intervention relating to age, gender,

ethnicity and intensity of intervention

16. Change in other determinants that contribute to, predict and

accompany the outcome of interest (e.g. self efficacy, intention,

attitude)

17. Adverse effects of intervention

We initially regarded it as unlikely that meta-analysis would be

possible, as study and programme designs were likely to be diverse.

However, we have pooled groups of studies that we consider to

be sufficiently similar in their interventions, comparison groups,

setting and participants, provided that there was no evidence of

substantial statistical heterogeneity as assessed by the I² statistic

(Higgins 2003). We estimated a pooled odds ratio using the

Mantel-Haenszel method, based on the quit rates at longest follow

up for trials with at least six months follow up from the start of the

intervention. Studies with less than six months follow up have not

contributed to meta-analytic estimates of effect size. Where meta-

analysis was not appropriate, we present summary and descriptive

statistics.

We also report any threats to validity or other limitations described

by the studies.

D E S C R I P T I O N O F S T U D I E S

Included Studies

We identified 93 references from the Specialized Register of the

Cochrane Tobacco Addiction Group, and a further 14 from

secondary sources, including ’grey literature’ and other reviews.

Twenty-seven reports of 15 studies met the review inclusion crite-

ria. Thirty-two references were not relevant to this review and 48

studies were excluded from the review as they did not meet one

or more of the inclusion criteria. Many of the excluded trials had

a short follow up, typically no more than three months from the

start of the trial, which, in many cases, co-incided with the end

of the intervention. Full details of the included studies are given

in the Table of Included Studies. The excluded trials are listed

in the Table of Excluded Studies with reasons for their exclusion.

Trials are identified by the first author and the publication year of

the main report, except for a group of studies reporting the Not

5Tobacco cessation interventions for young people (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



on Tobacco (NoT) programme. These are identified by the trial

location and publication year of the main report; Florida (NoT

FL 2001), North Carolina (NoT NC 2002), and West Virginia

(NoT WV 2004).

Of the 15 studies that were included, seven were cluster-random-

ized trials, with allocation by group or institution (Aveyard 2001;

Brown 2003; Chan 1988; NoT FL 2001; NoT NC 2002; NoT

WV 2004; Project EX-1) and six randomized individuals (Colby

2005; Hollis 2005; Killen 2004; Lipkus 2004; Moolchan 2005;

Robinson 2003). Greenberg 1978 and Myers 2005 were controlled

trials without randomization.

Theoretical basis of intervention

It was difficult to stratify studies into categories with respect to

the nature of the intervention. One intervention, conducted in

1978, used the health promotion strategies of that period (Green-

berg 1978). Another used personal health risk management (Chan

1988). However, many interventions were complex and used com-

binations of psycho-social theories. Constructs relating to mo-

tivational enhancement and strategies for resisting cultural and

social pressures were the most common. Studies of this type

included those using Motivational Interviewing (Miller 2002),

such as Colby 2005, sometimes combined with some form of re-

lapse prevention advice and ongoing support (Brown 2003; Lip-

kus 2004; Robinson 2003). Other studies tested interventions

based on the Transtheoretical Model of Change for adolescents

(Prochaska 2000), either alone (Aveyard 2001) or in combination

with other modalities, including brief advice and motivational

enhancement (Hollis 2005) and cognitive behavioural therapy

(CBT) (Lipkus 2004). Myers 2005 used an intervention based on

CBT and motivational enhancement, while another study (Project

EX-1) used a more eclectic mix which included yoga and medita-

tion. One group of related studies, Not on Tobacco (NoT) used

social cognitive theory (NoT FL 2001; NoT NC 2002; NoT WV

2004). Finally, two studies explored pharmacological support for

quitting (Killen 2004; Moolchan 2005).

Recruitment and settings

As can be expected from a cohort where most are still associated

with some form of formal education, recruitment for studies was

mainly within an educational setting (Aveyard 2001; Chan 1988;

Greenberg 1978; Killen 2004; NoT FL 2001; NoT NC 2002;

NoT WV 2004; Project EX-1, Robinson 2003). Five studies re-

cruited from the healthcare environment ( Brown 2003; Colby

2005; Hollis 2005; Moolchan 2005; Myers 2005). Only one study

(Lipkus 2004) recruited directly from the community. Typically,

where school or college was the base, the trials were clustered

and the intervention delivered to all students in one school, with

matched schools used for control (Aveyard 2001; NoT WV 2004;

NoT NC 2002; NoT FL 2001; Project EX-1). All trials but one

(Aveyard 2001, UK-based) were based in the United States. The

rate of recruitment was commented on by several trialists. Where

schools were recruited and matched or randomized (Aveyard 2001;

Greenberg 1978; NoT FL 2001; NoT NC 2002; NoT WV 2004;

Project EX-1) and attendance in the programme was not compul-

sory, typically fewer than half of the students who smoked showed

interest in enrolling. It should be noted, however, that for many of

these studies parental permission was a requirement. Inducements

to enrol and to remain in the study were also a feature of these

trials (Colby 2005; Greenberg 1978; Killen 2004; Lipkus 2004;

Moolchan 2005; Myers 2005; Project EX-1). In three trials some

element of compulsion was present (Brown 2003; Myers 2005;

Robinson 2003) either with attendance as an option because of

smoking policy violation (Robinson 2003) or a controlled regi-

men in a hospital setting (Brown 2003; Myers 2005).

Definition of smoking

One of the crucial issues for smoking cessation research for young

people is how smoking is defined, and how cessation is defined and

verified. The cessation issues are dealt with in the Methodological

Quality of Studies section and in the Discussion section. There was

diversity among the included studies concerning the definition of

smoking status, with most studies relying on self-reported smoking

status at recruitment. In general at least one cigarette per week was

used as a definition of being a smoker. Hollis 2005 did differenti-

ate between smokers and ’experimenters’, but no studies took ac-

count of the episodic nature of adolescent smoking (Corby 2000;

Grimshaw 2003). A majority of studies estimated nicotine depen-

dence using the modified Fagerstrom Questionnaire (Prokhorov

2000) (Brown 2003; Killen 2004; Lipkus 2004; Moolchan 2005;

Myers 2005; NoT FL 2001; NoT NC 2002; NoT WV 2004;

Project EX-1).

M E T H O D O L O G I C A L Q U A L I T Y

Measurement of outcomes

The primary outcome of all interventions was smoking cessation

for each individual. Just as a wide variety of definitions of smoking

were used so there were several definitions of cessation. Point preva-

lence measures were in the majority and these ranged from cessa-

tion for longer than one day (NoT FL 2001; NoT NC 2002; NoT

WV 2004) to 30 day cessation (Aveyard 2001; Chan 1988; Hollis

1994; Hollis 2005; Project EX-1). The most common outcome

measure was seven-day point prevalence (Aveyard 2001; Brown

2003; Colby 2005; Killen 2004; Lipkus 2004; Moolchan 2005;

Myers 2005; Robinson 2003).

Other outcome measures included 90-day abstinence (Myers

2005) and continuous cessation (Moolchan 2005) and two se-

quential reports at four months and eight months from the start

of the intervention (Lipkus 2004).

Verification of smoking status

Of the 15 studies which satisfied the inclusion criteria for this

review, only nine used some form of verification of self reports

of smoking status for the whole cohort or for the full duration

of follow-up. More than one method of biochemical verification
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was used in four trials Colby 2005; Killen 2004; Moolchan 2005;

Myers 2005). Carbon monoxide levels were measured in seven

trials (Colby 2005; Killen 2004; Moolchan 2005; Myers 2005;

NoT FL 2001; NoT NC 2002; NoT WV 2004), and salivary

cotinine in seven (Brown 2003; Colby 2005; Killen 2004; Lipkus

2004; Moolchan 2005; Myers 2005; Robinson 2003). In Chan

1988 and Myers 2005 smoking status was confirmed by report of

another individual.

Assessment of risk of bias

Allocation concealment was adequate (rated A) in nine studies

(Aveyard 2001; Colby 2005; Hollis 2005; Killen 2004; Moolchan

2005; NoT FL 2001; NoT NC 2002; NoT WV 2004; Project

EX-1). In other studies either the information was not available

to judge (rated B), although authors were contacted where pos-

sible (Lipkus 2004; Myers 2005) or allocation concealment was

deemed to be inadequate or not used (rated C) (Brown 2003;

Chan 1988; Greenberg 1978; Robinson 2003). One marked fea-

ture of all these studies was the effort required to follow up cases.

Losses to follow up ranged from less than 10% to more than 50%

of the cohort. It is a frequent feature of analysis of smoking ces-

sation studies that cases lost to follow up are assumed to be still

smoking. Several authors attempt to discuss this issue and make

adjustments in analysis (Hollis 2005; NoT FL 2001; NoT NC

2002; NoT WV 2004). As these studies cover those aged 20 or

less, it can be assumed that, amongst other issues, this is a mobile

population, changing or leaving school, moving on to college, etc.

Paradoxically, there may be real pressures to conceal quit attempts

from social groups. Seven trials analyzed their data on an inten-

tion-to-treat basis, i.e. including all participants in the groups to

which they were originally randomized, and classifying those lost

to follow up as continuing smokers (Aveyard 2001; Colby 2005;

Hollis 2005; Lipkus 2004; Moolchan 2005; Project EX-1; Myers

2005). One other feature of reporting was a tendency to report

outcomes as percentages, sometimes without any particular clarity

as to the denominator. Some of the results of our analysis have

been imputed from percentage data, and in all cases authors have

been contacted to ask for verification of the calculations (Brown

2003; Chan 1988; Colby 2005; Killen 2004; Lipkus 2004; NoT

FL 2001; NoT NC 2002; NoT WV 2004; Project EX-1).

We developed a method of assessing the risk of bias based on a

composite of the unweighted adequacy of allocation concealment,

the blinding of subject, provider and assessor, the presence of con-

founding variables, and the use of an intention-to-treat analysis

(or the feasibility of being able to do this calculation from available

data where appropriate). Studies were scored as 1 (low risk of bias)

if all the above criteria were adequately met. The following studies

scored 1: Killen 2004; Moolchan 2005; NoT FL 2001; NoT NC

2002; NoT WV 2004. Three studies (Colby 2005; Project EX-1;

Robinson 2003) were scored as 2 (moderate risk of bias) , i.e. one

of the criteria was only partially fulfilled. The remaining studies

scored 3 (high risk of bias) i.e. one or more criteria were not met

(Aveyard 2001; Brown 2003; Chan 1988; Greenberg 1978; Hollis

2005; Lipkus 2004; Myers 2005)

R E S U L T S

Details of individual study outcomes are given in Table 07.01.

Three studies included interventions based on the transtheoret-

ical model of stages of change (TTM). Nine studies used some

form of motivational enhancement; three studies testing the Not

on Tobacco intervention (NoT) measured outcomes within the

inclusion criteria, and two studies explored a pharmacological ap-

proach. In total 3605 young people participated in the included

trials. The wide confidence intervals for individual studies (Com-

parison 01.04) reflect the lack of power in many of the studies.

This graph of unpooled data is for illustrative purposes only and

not a comparison or synthesis. as outcome measures varied be-

tween studies.

Comparison 01.01 is an illustration and summary of results of

individual studies that used seven-day point prevalence abstinence

(PPA) for outcomes measured at various points greater than six

months but less than one year. A meta-analysis of these results is

not appropriate as the nature of each intervention was different.

Comparison 01.02 shows the results of four trials where outcomes

were 30 days point prevalence abstinence, again within the first

year of the intervention, while Comparison 01.03 shows those

trials reporting sustained or prolonged abstinence for at least six

months.

Studies including Transtheoretical Model of Change (TTM)

Three studies were based on interventions targeting the stage of

change of individual participants using the transtheoretical model

of change. A school-based intervention using a TTM computer

expert system (Aveyard 2001) had an odds ratio (OR) for 30 day

PPA of 1.52 (95% Confidence Interval [CI] 1.02 to 2.26) at 12

months, and 1.16 (0.76 to 1.75) for 24 months. By contrast the

’Teen Reach’ study (Hollis 2005) included a brief clinical message

and motivational counselling and booster sessions as well as us-

ing a TTM-based computer expert system recruiting from fam-

ily practices and paediatric departments. The ’Teen Reach’ inter-

vention was effective for smokers (a subgroup of those recruited),

with an OR of 2.04 (95% CI 1.24 to 3.35) at 12 months and the

intervention effect persisted with an OR of 1.86 (95% CI 1.07 to

3.23) at 24 months. If the results from these two trials are pooled

they produce an OR at 12 months of 1.70 (95% CI 1.25 to 2.33:

Comparison 02.01) or a number needed to treat of 17.5 at the

end of the first year after the beginning of the intervention. The

effectiveness of the intervention persists to the end of the second

year with a pooled OR of 1.38 (95% CI 0.99 to 1.92: Comparison

02.02), but the number needed to treat doubles.

Lipkus 2004 used a TTM-based intervention that also in-

cluded motivational enhancement via telephone and cognitive be-
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havioural therapy (CBT) for young people recruited in the com-

munity (shopping malls and an amusement park). He followed up

the participants for eight months but the hypothesis that telephone

counselling as an adjunct to self-help material would be effective

was not supported (OR 1.12, 95% CI 0.69 to1.83) for seven-day

PPA. As this trial was testing mode of delivery rather than stage

of change, we have not thought it appropriate to combine it in

a pooled analysis with the other TTM-based trials. It should be

noted that Lipkus was one of the few researchers included in this

review who attempted to measure sustained quitting between two

points of data collection (four months and eight months).

Pharmacological Interventions

There were two studies with pharmacological interventions One

study explored the effectiveness of nicotine replacement therapy

(NRT) in supporting cessation, and the other tested bupropion as

an adjunct to NRT. Moolchan 2005 compared NRT patches and

gum with placebo. Results at six months were biochemically veri-

fied but in this underpowered study an effect could not be demon-

strated, with an OR of 4.93 (95% CI 0.95 to 25.6) for patches

and an OR of 1.81 (95% CI 0.31 to 10.4) for gum versus placebo

using seven-day PPA (Comparison 03.01). Using prolonged’ ab-

stinence also failed to detect a significant effect of either patch

(OR 8.36; 95% CI 0.95 to 73.3) or gum (OR 2.72; 95% CI 0.27

to 27.3). Killen 2004 also failed to detect an effect for bupropion

used as an adjunct to NRT patches, with an OR of 1.05 (95%

CI 0.38 to 2.92; Comparison 03.01). It should be noted that we

have not found any evidence regarding the effectiveness of the use

of bupropion alone in adolescence. We have not thought it useful

to pool these two studies.

Psycho-social interventions around enhancement of motiva-

tion and behavioural management.

In all, nine studies used some form of motivational enhancement

for young people (Comparisons 04.01, illustrative for trials where

data is available, data not pooled). Three studies used motivational

interviewing as one of their theoretical frameworks. Brown 2003

was based in an inpatient psychiatric facility (OR 1.71; 95% CI

0.63 to 4.62), and Colby 2005 in a hospital outpatients and emer-

gency room (OR 3.08; 95% CI 0.31 to 30.82). Neither study

demonstrated effectiveness at six months or longer, and nor did

the school-based Project EX-1 (OR 2.39; 95% CI 0.98 to 5.84;

Comparison 04.02, data for comparison only). Although when

pooled the three interventions that included Motivational Inter-

viewing as one component of the intervention had an OR of 2.05

(95% CI 1.10 to 3.80), it would be unwise to draw any inferences

from this finding, as not all three trials studied Motivational In-

terviewing alone, and it is not safe to disaggregate the effectiveness

of a single component of different complex interventions.

Studies which included cognitive behavioural techniques (Com-

parison 05.01, illustrative, data not pooled) were Lipkus 2004 (six-

month OR 1.12; 95% CI 0.69 to 1.83), Myers 2005 (12-month

OR 4.91; 95% CI 0.51 to 47.16) and the NoT trials (NoT FL

2001 six-month OR 1.63, 95% CI 0.82 to 3.24; NoT NC 2002

six-month OR 2.03, 95% CI 0.18 to 23.04; NoT WV 2004 six-

month OR 5.65, 95% CI 0.61 to 52.02).

Greenberg 1978 explored three educational approaches: fact-

based, scare-based and attitudinal (values and affective strategies),

but differences between the small groups were not statistically sig-

nificant. Health Risk Assessment (HRA) was one intervention tri-

aled by Chan 1988 amongst university students. This study re-

cruited only 40 smokers to the group contributing to this review

and failed to detect a difference between HRA with feedback and

HRA without feedback (OR 5.65; 95% CI 0.61 to 52.22 at nine

months).

In some studies there was a degree of externally applied motivation

to quit smoking. In Brown 2003, the inpatient adolescents were

prohibited from smoking during hospital admission. The Myers

2005 cohort were obliged to attend group quit sessions, although

they could decline to be followed up. The Robinson 2003 cohort

were referred because of a violation of a local no smoking pol-

icy, and reduced punitive sanctions were offered if they attended

groups in addition to monetary inducements.

Not on Tobacco Interventions

The Not on Tobacco intervention has been trialed in three local-

ities with 673 smokers in 84 schools (NoT FL 2001; NoT NC

2002; NoT WV 2004). The ORs of the individual trials and over-

all effectiveness are summarized in Comparison 06.01. Individu-

ally none of the three trials of the NoT intervention demonstrated

a statistically significant effect at six months follow up using an

intention-to-treat analysis (raw data supplied by the authors). This

may be related to the low power of the individual trials which

failed to detect evidence of an effect; once the data are pooled

the overall result (OR 1.87; 95% CI 1.00 to 3.50: Comparison

06.01) suggests that the intervention may have demonstrated a

statistically significant effect.

Adverse Effects

No adverse effects were reported in any of the psycho-social trials.

In the trial of bupropion as an adjunct to nicotine patch (Killen

2004), although young people reported a total of 47 self-rated

’severe’ complaints with nausea the most common, none of these

was judged to be severe by the lead study physician. In the trial

of nicotine patch versus nicotine gum (Moolchan 2005), active

medication was associated with a statistically significant (P > 0.01)

increase in four symptom categories, including sore throat, ery-

thema, pruritus and shoulder/arm pain.

D I S C U S S I O N

For the purpose of this review, we have taken a clinical focus on

young smokers. In public health terms, the line between young

smokers, experimenters and ’potential’ smokers is blurred. Some

interventions are therefore aimed at population level, attempting
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to combine prevention and cessation. Clinicians however face a

different problem: what advice should they give and what works

for the young person who has started smoking and expresses a wish

to stop? For this review, therefore, we drew what might otherwise

be seen as an arbitrary line and developed a protocol which would

include those prevention studies that had a cessation intervention

component and discrete results for smokers (Aveyard 2001; Chan

1988; Hollis 2005).

Ideally, we would wish to know outcomes in terms of true smok-

ing cessation, i.e. quitting smoking and not returning to the habit,

although an absolute measure of cessation in these terms is in prac-

tice impossible, as it would require life-long follow up of subjects.

It is necessary therefore to consider just how well what are effec-

tively proxy measures correspond to the desired outcome. Clearly,

longer periods of follow up will be of geater value. We therefore

limited our review to studies with six months follow up, as recom-

mended elsewhere (Mermelstein 2002; West 2005). There is clear

evidence in some of the included studies that have done repeated

measures, of a waning effect over this period (e.g. Myers 2005 and

Brown 2003). Early relapse is an obvious danger, especially for

young people who have been shown to make many quit attempts.

In order to standardize comparisons, we took the six month pe-

riod as beginning from baseline measurement. It should be noted

however, that studies may not set a quit date until some weeks

into the programme, (e.g. Project EX-1) and this may be a source

of bias when comparing outcomes.

A more substantial weakness in the evidence base springs from

the definitions of quitting used in studies. These vary from self-

reported quitting without any specific time frame (e.g. NoT FL

2001; NoT NC 2002; NoT WV 2004 specify cessation for longer

than one day) through seven-day or 30-day point prevalence ab-

stinence (PPA) at the point of ascertainment, to longer or contin-

uous periods (see Results section and graphic comparisons). With

respect to the shorter PPAs, a negative result is useful in demon-

strating evidence of a lack of effect where the study size is adequate.

Otherwise, the irregularity and instability of the smoking habit

in its early stages, and the low number of cigarettes smoked at

baseline by some subjects, call into question the prognostic value

of short-term PPA measurements. It is tempting to conclude that

encouraging an increased number of what are effectively short-

lived (eg seven-day) quit attempts allows young people to ’practice’

quitting, and therefore may help to achieve prolonged cessation

in the long run. Prolonged quit attempts might also have a health

benefit of their own, or interrupt the progression to more regular

or heavy smoking. However, we have no data for young people

against which we can test these assumptions.

For our results, we have used an intention-to-treat analysis, i.e. all

those randomized included in their original groups, whether or

not they received the full intervention. We also counted all those

with missing data as continuing smokers. We requested informa-

tion from authors where necessary to facilitate these calculations.

Although this is standard practice in adult cessation studies, our

review demonstrates that the reasons for young people dropping

out from follow up are diverse, and by no means always related to

risk of continued smoking (Hollis 2005; NoT FL 2001; NoT NC

2002; NoT WV 2004). We accept, therefore, that the assumption

leads to a conservative analysis, and that it may bias our results

towards the null. Unfortunately, there does not seem to be any

other way of reliably imputing missing data across all situations,

so this problem would seem to be intractable.

Several studies clearly demonstrate the importance of biochemical

verification (Colby 2005; Killen 2004; Robinson 2003) as sub-

stantial numbers of subjects have given false information regard-

ing quit attempts. This raises possible doubts about the validity of

those studies which showed positive results but did not use verifi-

cation, e.g.Hollis 2005. In Project EX-1, verification was incom-

plete and a weighting factor was added to results.

With regard to the limitations of the pharmacotherapy trials

(Killen 2004; Moolchan 2005), the existing evidence base gives

us no reason to believe that the neuropharmacological efficacy, ef-

fectiveness and safety would be different for adolescents than for

any other group of smokers. However, the context and meaning

of smoking in adolescence is very different from that for adult

smokers (Amos 2006), and there is currently insufficient evidence

to determine whether NRT aids quitting in adolescents.

Several of the studies we reviewed appear underpowered as demon-

strated by wide confidence intervals (e.g. Chan 1988; Colby 2005;

Greenberg 1978; Myers 2005), whilst Moolchan 2005 was appar-

ently powered for smoking reduction outcomes rather than ces-

sation. Overall the total number of young people currently con-

tributing to this review is 3605, a very small number considering

the low quit rates and the range of interventions under investiga-

tion.

The results of this review are consistent with the very different

reviews conducted by Sussman (Sussman 1998; Sussman 2002)

and McDonald 2003. They had a much wider focus and included

non-experimental studies. Our review has aimed to evaluate where

possible the experimental evidence for effectiveness rather than the

more discursive evaluation of current approaches undertaken by

other authors. Our results are also consistent with Riemsma 2003,

whose review found results similar to Aveyard 2001.

For all the above caveats, it is notable that this is a growing field.

With the exception of two very small trials (Chan 1988 and Green-

berg 1978), all the included studies have been published within

the last eight years, suggesting an increase in both activity and

quality. We are aware of several other studies either in progress or

in preparation and we intend to cover them in future updates of

this review. Finally, no intervention has, as yet, demonstrated in-

creased rates of continuous abstinence for a six-month period from

enrolment or quit date, when compared with a control group.

9Tobacco cessation interventions for young people (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Research is at an early stage and no study has tackled sustained

quitting. Those interventions with positive outcomes, in terms

of their own protocols, are complex and are designed to respond

to the many issues that characterise young persons’ smoking. In

particular complex approaches show promise and show some per-

sistence of abstinence (30 days PPA) but there is not as yet suffi-

cient evidence to recomend widspread implementation of any one

model. It would also appear that the Not on Tobacco programme

is at least as effective as other interventions, but a major issue for

this programme is that the meaningfulness of the definition of

cessation (one day or more) must be challenged when compared

to the episodic nature of patterns of smoking of young people.

There is currently little evidence on effective regimens of phar-

macotherapies or incorporation of NRT into psychosocial pro-

grammes in this age group. The evidence does not support the use

of bupropion as an adjunct to NRT. There is no evidence regard-

ing the use of bupropion alone. Evidence from one study suggests

intervention with those caught in violation of school smoking ces-

sation policies is ineffective. In view of the paucity of the evidence

services need to be rigorously evaluated in terms of outcomes.

Practitioners need to be aware of the developing evidence base

and be prepared to modify services accordingly. Barriers to im-

plementation of the research studies, even when strategies can be

shown to be effective, should be considered by those who develop

services, as many of the issues did not arise simply from research

protocols but from the practicalities of working with organisations

and young people (Kishnuck 2004; Grimshaw 2003).

Implications for research

Those psycho-social interventions showing promise need to be

replicated and tested in different settings. The role of motivation to

quit and other variables in predicting cessation need to be explored.

Trials of brief interventions or self-help materials would be useful,

particularly as these are often used as control conditions for more

complex interventions. Further studies of nicotine replacement

therapy in adolescent populations are needed (adequately powered

for cessation).

Given the evidence now available about effect sizes there is no rea-

son why future studies should not be adequately powered. Likely

losses to follow up (see Table of Included Studies) for this age

group must also be considered in the research design. Every effort

should be made to keep the latter as small as possible, so that in-

tention-to-treat analysis with missing subjects treated as contin-

uing smokers can be carried out without excessive bias towards

the null. Brown 2003 demonstrated good practice in this respect.

Subsidiary analysis of data with other imputed data is acceptable

but should not represent the main result. Biochemical verification

is essential if data are to be robust. The theoretical basis of all in-

terventions should be explicit ,and reporting using CONSORT

standards should be the norm (e.g. Hollis 2005).

Six months follow up should be a minimum requirement, and

research now needs to move on to using outcomes based on sus-

tained, continuous quitting in line with the proposed Russell Stan-

dard (West 2005). Longer interventions, perhaps with relapse pre-

vention as a feature, need to be further explored. As a complemen-

tary measure, long-term prospective studies of the natural smoking

history of those making quit attempts in adolescence are needed.

Finally, as the field matures, direct comparisons of effective treat-

ments should become possible and should support full economic

analyses.
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T A B L E S

Characteristics of included studies

Study Aveyard 2001

Methods Country: UK

Setting: Schools in West Midlands

Study design: Cluster controlled trial. Schools sampled with probability in proportion of size of year group.

Combined prevention/cessation trial

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

Age range: 13-14 yrs

Criteria for inclusion: Inclusion was at level of school 89 schools were approached and 53 agreed to participate.

Data extracted for this cessation review based on all pupils in year 9 who smoked at least 1 cpw .
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Characteristics of included studies (Continued )

Follow-up method: Questionnaire to all students

Inducements to enter study: None

Pre-study Smoking status assessment: self reported

Post study smoking status assessment: self reported

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

Other:

Interventions Schools randomized to intervention or control.

Intervention: Computer ’expert system’ designed to diagnose stage of change and deliver material tailored

to individual. Six sessions, 2 per term, 1 class-based (tutor training mandatory) and one computer-based

delivered over period of school year (3 school terms per year in UK).

Theoretical basis of intervention: Psychosocial intervention based on transtheoretical model of stages of

change.

Control: Control schools received health education as delivered locally at that time; in addition teachers

received 3 lesson plans plus handouts but no specialist training or record of what was delivered.

Theoretical basis of control: Normal local practice

Outcomes Measurement: 7-day and 30-day PPA (supplied by author); Follow-up periods >3m, 12m (mean length of

follow up 359 (I) to 347 (C) days) and 24m from start of study, equivalent to 4m and 16m after end of

intervention.

Verification: None

Losses to follow up: 11% (I) and 10.7% (C) @ 12m; 14% (I) and 16.9% (C) @ 24m (additional data from

authors)..

Notes 7- and 30-day abstinence provided by author based on pupil reporting as quitting AND abstinent for stated

period as opposed to not smoking for stated period. The latter is basis for results given in this review.

Tested sensitivity of questionnaire kappa 0.87 (0.7-1.00) bias would be towards positive result so ascertain-

ment unlikely to affect validity

Allocation concealment A – Adequate

Study Brown 2003

Methods Country: USA

Setting: Psychiatric hospital, Providence RI

Study design: Cluster randomized controlled trial

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

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

Criteria for inclusion: at least 1 cpw for previous 4 weeks, 64% daily smokers, on average smoking for 3.6

years (additional data from authors)

Follow-up method: Telephone questionnaire

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

No significant demographic differences between arms of trial.

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

Interventions Intervention: Motivational interviewing given in 2 sessions of 45 mins plus relapse prevention manual and

self help pamphlet

Control: Brief advice session plus self-help pamphlet

Outcomes Measurement: 7-day PPA; Follow up period/s >3m, 6m, 12m

Pre-study smoking status assessment: Modified Fagerstrom, mean 4.9 (±1.82)

Post study smoking status assessment.

Verification: Salivary cotinine and CO

Losses to follow up: At 6m 8%; at 12m 9%

Notes

Allocation concealment C – Inadequate
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Characteristics of included studies (Continued )

Study Chan 1988

Methods Country: USA

Setting: University dormitories, Richmond VA

Study design: Cluster controlled trial; Only two arms contribute (Health Risk Assessment with and without

feedback) as single control group not measured at beginning and end of study.

Participants Participants: 40 University freshmen smokers

Age range: 17-18

Criteria for inclusion: 50% of freshman randomly selected.

Follow-up method: Computer scored Health Risk Appraisal [HRA] Questionnaire

Inducements to enter study: None

Pre-study Smoking status assessment: self assessment

Post study smoking status assessment: self assessment verified by resident advisor with option to modify

No significant demographic differences between arms of trial.

Interventions Four-arm trial:

1) Health Risk assessment [HRA] at start of study, feedback on results and second assessment 1 year later

(n=23)

2) HRA at start of study and HRA at end (n=17)

3) HRA at start only (no end of study data collection on smoking behaviour)

4) HRA at end only (no baseline data collection on smoking behaviour)

Only arms (1) and (2) compared for this review

Outcomes Measurement: self-reported 30-day PPA; Follow-up period/s >3m; approx 9m.

Verification: resident advisor’s report, with no biochemical validation

Notes As data collection on control groups was not done before and after, only one comparison can be made.

Authors noted that there was a risk of contamination between groups.

Allocation concealment C – Inadequate

Study Colby 2005

Methods Country: USA

Setting: Hospital outpatient or emergency departments in Rhode Island

Study design: Randomized controlled trial

Participants Participants: 85 adolescents (43 I; 42 C)

Age range: 14 -19 yrs

Criteria for inclusion: reported daily smoking for previous 30 days

Follow-up method: Timeline Follow Back to inform structured interview

Inducements to enter study: US$10 gift voucher for completion.

Pre-study Smoking status assessment: self reported cpd in last 30 days

Post study smoking status assessment: verified self-reported smoking pattern in last 90 days

Significant demographic differences between arms of trial: Not reported

Interventions Intervention: 35 minute personal motivational interview with 1 week follow-up phone call of 15- 20 minutes

Theoretical basis of intervention: Motivational enhancement

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

Theoretical basis of control:Brief Intervention

Outcomes Measurement: 7-day PPA; Follow up periods: >3m, 6m.

Verification: CO and cotinine

Losses to follow up: 20% at 6 months

Notes Author of study considers little confounding amongst extensive array of variables

High withdrawal and non-recruitment rate.

Allocation concealment A – Adequate
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Characteristics of included studies (Continued )

Study Greenberg 1978

Methods Country: USA

Setting: High schools

Study design: Randomized controlled trial

Participants Participants: Open recruitment, first 100 recruited

Age range: 14 -16 (Grades 9-11 )

Criteria for inclusion: All participants smoked at least 5cpd

Inducements to enter study: Half a unit credit for experimental groups

Pre-study Smoking status assessment: self report

Post study smoking status assessment: self report

Interventions Intervention: Group A (n=25) received ’scare’ education; Group B (n=25) ’fact’-based education, Group C

(n=25) ’attitude’ approach using affective strategies. All classes took place in weekly sessions over 7 weeks.

Theoretical basis of intervention: Affective teaching strategies consistent with theoretical development at

time of trial

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

Outcomes Measurement: PPA [’no longer smoked’]; Follow up period/s >3m, 5m after end of intervention. Intervention

lasted 7 weeks, so endpoint 6-7m post-baseline.

No biochemical verification.

Losses to follow up: 22% at final follow up.

Results:

All ORs calculated. Quitters: Group A 3 students; Group B 0 students; Group C 6 students and control 1

student

Overall OR for aggregated quitting = 3.27 (0.39 - 27.21)

Group A vs control OR = 3.27 (0.32-33.84)

Group B vs control OR = 1(0)

Group C vs control OR = 7.58 (0.84 - 68.46)

Notes No power calculations evident from paper but published in 1978 so report consistent with current practice.

Lack of information regarding allocation and potential confounding in this study.

Allocation concealment C – Inadequate

Study Hollis 2005

Methods Country: USA

Setting: 7 pediatrics and family practice departments in HMO medical centres in Oregon and Washington

state.

Study design: Randomized controlled trial (prevention and cessation). Blocked randomization method, using

sealed envelopes.

Participants Participants: 448 adolescent smokers selected from 2524 recruits attending clinic appointments.

Age range: 14 - 17

Criteria for inclusion: Those who were willing to stay after consultation at clinic and had no intention of

leaving geographical area within 1 year.

Follow-up method: Mailed questionnaires and telephone interviews

Inducements to enter study: None

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

Non-significant demographic differences between arms of trial at level of P < 0.05 except for small difference

in positive at depression screen (P < 0.01)

Interventions Intervention: 3 sequential interventions plus maximum of 2 boosters:

(1) Clinical message encouraging quitting or not starting, (2) 10-12 minute individual multi-media interactive

computer-delivered expert system tailored to stage of change of individual (3) 3-5 mins of motivational

counselling by trained health counsellors. Boosters were delivered at clinic attendance (computer programme
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Characteristics of included studies (Continued )

and motivation counselling) or by telephone (motivational counselling only). Repeated attempts were made

to deliver boosters.

Theoretical basis of intervention: Prompts to clinicians to give brief advice, TTM and motivational inter-

viewing

Control: Dietary advice (5-a-day fruit and veg); Theoretical basis of intervention: Brief advice - 3-5 mins

motivational counselling

Outcomes Measurement: 30-day PPA; Follow-up periods: >3m, 1 year and 2 years.

No verification.

Losses to follow up: 6% at 12 months and 12% at 24 months

Notes This sytematic review uses definition of smoking of 1 cpw for at least 6m to define a regular smoker. Hollis

et al confirm that their definition of ’smokers’ most closely fits this criterion.

We have only used the data for smokers, although the trial included separate smoking uptake prevention

results.

Allocation concealment A – Adequate

Study Killen 2004

Methods Country: USA

Setting: Nine continuation high schools in San Francisco, CA

Study design: Randomized controlled trial. Quality of allocation concealment confirmed by author.

Participants Participants: 211 smokers.

Age range: 15-18 years

Criteria for inclusion: currently smoked at least 10 cpd, for at least 6m, with >1 quit attempt and a score of

at least 10 on modified FNTQ.

Inducements to enter study: US$50 at end of treatment and US$50 for completing 6m assessment.

Pre-study Smoking status assessment: mean cpd 15 and mean FNTQ score 16.6

No significant demographic differences between arms of trial.

Health screening was conducted; those screened positive for depression (clinical diagnosis) were excluded

Interventions Intervention: 8 weeks of tailored NRT patch therapy plus 150mg SR bupropion tablet (for 8 weeks from

quit date)and relapse prevention

Theoretical basis of intervention: Pharmacological plus group work (theoretical basis not given)

Control: 8 weeks of tailored NRT patch therapy plus placebo tablet.(for 8 weeks from quit date).

Theoretical basis of intervention: Pharmacological

Outcomes Measurement: 7-day PPA; Follow up periods: >3m, 6m.

Verification: CO monitoring (below 9ppm) and saliva cotinine (below 20 ng/ml) at 6m; adherence to

bupropion measured at 5 weeks

Losses to follow up: 36% at 6m.

Notes

Allocation concealment A – Adequate

Study Lipkus 2004

Methods Country: USA

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

Study design: Randomized controlled trial

Participants Participants: 402 adolescents (I: 209; C: 193)

Age range: 15-18 years old

Criteria for inclusion: at least one cigarette within preceding 7 days ( mean years smoked 3 ±2, and 10 ±8

cpd)

Follow up: Telephone survey

Inducements to enter study: a movie pass

19Tobacco cessation interventions for young people (Review)

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Characteristics of included studies (Continued )

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

No significant demographic differences between arms of trial.

Interventions Intervention: Telephone counselling, self help materials and a video

Theoretical basis of intervention:Eclectic but pre-tested with age-appropriate group and contains elements

of CBT and TTM. Telephone counselling used motivational interviewing

Control: Self help materials and a video

Theoretical basis of intervention: Eclectic, see above

Outcomes Measurement: 7-day PPA and sustained abstinence (defined as not smoking at both 4m and 8m assessment

points); Follow up periods >3m, 8m.

Verification: saliva cotinine at level of >10ng/ml at 4m; self-report only at 8m.

Losses to follow up: 36% at 8m.

Results: 7 day quitting: 21% (calculated as 44smokers ) in intervention and 19% (calculated as 37) in control

and sustained quitting 9% (calculated as 19 students) in intervention arm and 7% (calculated as 14 students)

in control.

ITT for sustained quitting OR =1.279 (0.622 - 2.627)

ITT for 7 day point prevelance OR = 1.124 (0.690 - 1.833)

Notes

Allocation concealment B – Unclear

Study Moolchan 2005

Methods Country: USA

Setting: Baltimore, MD, by invitation through media advertisements, schools, churches.

Study design: Randomized controlled trial; randomization was by an algorithm held bi the National Institue

on Drug Abuse pharmacy, with true replacement of trial non-completers.

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

Age range: 13-7 years

Criteria for inclusion: Smoking 10 or more cpd for at least 6m and motivation to quit >5 on 10-point integer

scale. Only those who were happy to inform parents of smoking status were included.

Follow-up method: interim and final questionnaires and final visit for verification of smoking status

Inducements to enter study: US$90 for baseline and US$135 after final visit/completion

Pre study Status assessment: Mean 18.8 cpd, ’youth appropriate’ Fagerstrom mean 7.04

No significant demographic differences between arms of the trial.

Interventions Intervention: Nicotine patch and gum, and self-help written materials. Two active groups (a) active patch

with placebo gum (n=34) (b) active gum with placebo patch (n=46). NRT for both groups was tailored to

weight and smoking level. Participants received 11 visits over 12 weeks to receive NRT, and attended 45

minute group CBT session at the end of each visit, + self-help materials. Theoretical basis of intervention:

Pharmacological

Control: placebo patch and gum (n=40).

Outcomes Measurement: 7-day PPA, and ’prolonged’ abstinence, i.e. continuous abstinence after a 2 week grace period

from end of intervention; Follow-up periods: >3m, 6m.

Verification: CO, salivary cotinine and thiocyanate.

Losses to follow up: 54%

Notes Timeline for trial was verified with authors.

Adverse event ’profile consistent with that reported for adults’.

Allocation concealment A – Adequate

Study Myers 2005

Methods Country: USA

Setting: Outpatients in substance abuse programme in Southern California
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Characteristics of included studies (Continued )

Study design: Non-randomised controlled trial

Participants Participants: 54 Smokers: (I: 26; C: 28 [on waiting list])

Age range: 13-18 years, mean 16.1 yrs

Criteria for inclusion: Reported weekly smoking, smokers were required to attend treatment but ’particpation

in the outcome study was voluntary’

Follow-up method: questionnaires and visit for verification of smoking status/

Inducements to enter study: Gift certificates US5 for baseline, US5 for 3m follow up and US$45 on com-

pletion at 6m.

Pre study Status assessment: Mean 7.96 cpd in intervention group and 10.0 in control group, modified

Fagerstrom scores of 3.85 in intervention group and 3.68 in control group

Post study smoking status assessment: Teen Smoking Questionnaire

Significant demographic differences between arms of the trial: Authors claim statistically signifiant difference

only in % of pre-contemplaters, although we note that the control group had fewer girls than the intervention

group (14% vs 31%).

Interventions Intervention: Motivational enhancement delivered in 6 sessions of 1 hour each in groups.

Theoretical basis of intervention: Eclectic with CBT and motivational enhancement

Control: waiting list

Outcomes Measurement: 7-day and 90-day PPA and Time Line follow back; Follow-up periods: >3m, 6m.

Verification: CO and salivary cotinine, and parental corroboration

Losses to follow up: 33%

Notes Additional information from author

Allocation concealment C – Inadequate

Study NoT FL 2001

Methods Country: USA

Setting: 40 high schools in Florida

Study design: Cluster controlled trial. A matching procedure was used ’to better accommodate the community

based research partners and challanges they faced (e.g. local schools who already had NoT in place )’.

Participants Participants: 423 Smokers in 40 schools (I: 249; C: 174).

Age range: 14-19 years,mean approx 16 years.

Criteria for inclusion: self-reported smoking at least 5cpd.

Follow-up method: self reports and verification of smoking status

Pre study smoking status assessment: Approx 11.7 cpd on weekdays and 18.2 cpd on weekends. mFTQ of

around 6.0 (reported for each arm of trial)

Significant demographic differences between arms of the trial: Interevention group had slightly higher nicotine

dependence.

Interventions Intervention: NoT Intervention: 1 x 50-minute session once a week for 10 weeks, same-gender small groups

(no more 10 in the group) led by same-gender faciltiators. Covers motivation, smoking history, nicotine

dependence, social, pdychological and health consequences of smoking, preparation for quitting, urges

and cravings, relapse prevention, stress management, family/peer pressure, healthy lifestyle, nutrition. Four

booster sessions offered post-programme at 2 and 4 weeks.

Theoretical basis of intervention: Social cognitive theory

Control: Brief Intervention (mixed gender groups, 5 minutes scripted advice, 10 minutes to describe purpose

and answer questions, pamphlets)

Theoretical basis of control:

Outcomes Measurement: 1-day or longer PPA; Follow-up periods: >3m, 6m (mean 7.3m from baseline)

Verification: CO

Losses to follow up: approx 50%

Notes
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Characteristics of included studies (Continued )

Allocation concealment A – Adequate

Study NoT NC 2002

Methods Country: USA

Setting: 10 high schools (5 matched pairs) in North Carolina

Study design: Cluster controlled trial. Intervention schools were allocated where there were NoT facilitators

trained to deliver the intervention already present in the school.

Participants Participants: 122 smokers (I: 61; C: 61)

Age range: 14-19 years, mean approx 16 years. 93.4% white, 56% female.

Criteria for inclusion: self-reported smoking at least 5cpd.

Follow-up method: self reports and verification of smoking status.

Pre study smoking status assessment: Approx 13.3 cpd on weekdays and 19.4 cpd on weekends. Modified

Fagerstrom score showed them ’highly addicted’

Interventions NoT intervention with Brief Intervention as control. See NoT Florida for details.

Outcomes Measurement: 1-day or longer PPA; Follow-up periods: >3m, 6m, 15m.

Verification: CO < 9 ppm.

Losses to follow up: approx 50% at 15m.

Notes ITT data used.

End of programme, if including booster sessions, is around 6m. Serious flaw and risk of confounding by

picking intervention schools where already ’trained to administer’ intervention in past (acknowledged). OR

calculated from trial report.

Allocation concealment A – Adequate

Study NoT WV 2004

Methods Country: USA

Setting: 10 high schools (5 matched pairs) in North Carolina

Study design: Cluster controlled trial. Intervention schools were allocated where there were NoT facilitators

trained to deliver the intervention already present in the school.

Participants Participants: 136 smokers (I: 63; C: 73)

Age range: 14-19 years, mean approx 16 years. 93.4% white, 56% female.

Criteria for inclusion: self-reported smoking at least 5cpd.

Follow-up method: self reports and verification of smoking status.

Pre study smoking status assessment: Approx 13.3 cpd on weekdays and 19.4 cpd on weekends. Modified

Fagerstrom score showed them ’highly addicted’

Interventions NoT intervention with Brief Intervention as control. See NoT Florida for details.

Outcomes Measurement: 1-day or longer PPA; Follow-up periods: >3m, 6m, 15m.

Verification: CO < 9 ppm.

Losses to follow up: approx 52% at 15m.

Notes Non-significant difference at 15m caused by doubling of control quit rate between 6m and 15m. This may

be partly attributable to Master Settlement Agreement funding of US$5.8 million administered across the

state for prevention activities, which confounded the background rate.

Allocation concealment A – Adequate

Study Project EX-1

Methods Country: USA

Setting: 18 Continuation high schools in southern California

Study design: Cluster randomized controlled trial (assigned by block randomization)
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Characteristics of included studies (Continued )

Participants Participants: 335 smokers, recruited by advertising and flyers within each school. 139 in 6 Project EX schools,

120 in 6 Project EX plus SAC schools, 76 in 6 control schools.

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

Criterion for inclusion: used tobacco in last 30 days.

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

Inducements to enter study: class credits and class release time

Pre-study smoking status assessment: Questionaire. Mean smoking 8.8cpd ( ± 9.3) Modified Fagerstrom

scores 30% in range 0-6, 53% in range 7-13 and 17% in range 14-21.

Post study smoking status assessment: questionnaires

No significant demographic differences between arms of trial

Interventions Intervention: Initially schools split into three arms: (1) Project EX sessions alone (clinic only schools). (2)

Project EX plus school community development ’school-as-community’ (SAC schools). (3) Control: standard

care.

1. Project Ex is 8 sessions or ’clinics’ over a 6-week period delivered to groups and developed in trials. Four

sessions are preparation for quitting over 2 weeks, and next 4 are weekly during the first month post-quit.

Theoretical basis of intervention: Complex theoretical constructs including motiovation interviewing etc, and

including games for groups, education and anger management, yoga, weight control, meditation, assertiveness

training, role play and relapse prevention.

2. SAC intervention: modeled on Toward No Drug Abuse programme. Student body organised service,

recreational and job training functions, and produced a Project newsletter, to enable expression of anti-

tobacco attitudes.

Outcomes Measurement: 30-day PPA; Follow-up periods: >3m, 6m from start of study.

Verification: CO (for 62 students and results adjusted by false quit reporting factor of this group)

Losses to follow up: 51% in intervention group - 40% of intervention group dropped out during clinics -

42% in control group lost to follow up. Results:

No difference in outcomes between two intervention arms of trial so authors pooled data and compared, as

a single arm with control arm.

Calculated OR based on 17% in intervention = 44 people and 8% in control being 6 people*

Calculated OR = 2.388 (0.976 to 5.841)

Details from authors:

Notes Recruitment in intervention arm was voluntary; 90% of subjects said they had volunteered because they

wanted help with quitting

Allocation concealment A – Adequate

Study Robinson 2003

Methods Country: USA

Setting: 18 schools in Memphis, Tennesee

Study design: Randomized controlled trial

Participants Participants: 316 smokers referred to study by school adminstrators or parents after violation of school no

smoking policy, 261 students (I: 169; C: 92) followed up so far [2006].

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

Follow-up method: Telephone assessment, self-reporting

Inducements to enter study: Fast food coupons, discounts at music stores and money on completion.

Pre-study smoking status assessment: mFTQ

Significant demographic differences between arms of trial: More cases in intervention than control arms

because of school wish to have offenders treated.

Interventions Intervention: 4 x 50-minute sessions behavourial programme, based on STS (Start To Stop) model, of

motivational interviews at start of programme and monthly phone calls for 1 year to assess smoking status

and give brief support, based on stage of change.

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

Outcomes Measurement: 7-day PPA; Follow-up periods: >3m, 12m.

Verification: Attempted for all quitters. Salivary cotinine samples obtained for 18/41 cases, CO initially as a

’bogus pipeline’ for some students.

Notes Authors were contacted for original allocation of students and clarification.

Possible contamination as unit of allocation was student, so that controls and interventions mixed in same

schools, and there was no concealment of allocation.

Stratified data available on baseline characteristsics

Referral to study for violation of school no smoking policy raises issues of consent.

Allocation concealment C – Inadequate

C: Control Group

CBT: cognitive behavioural therapy

CO: Carbon monoxide

cpw: cigarettes per week

mFTQ: modified Fagerstrom tolerance questionnaire

I: Intervention Group

m: month(s)

PPA: point prevalence abstinence

TTM: Transtheoretical model (stages of change)

Characteristics of excluded studies

Study Reason for exclusion

Abelin 1989 NRT double blind randomised trial for 112 young people. Reported follow up was for three months only.

Adelman 2000 RCT of a psycho-social intervention targetted at young people. Although measurements made at 6 months

follow-up the control group were given the intervention three months after the intervention group, therefore

only three month effectiveness data is available.

Bauman 2000 The authors state that there were “no activities focussed explicitly on cessation or reduction ” in their inter-

vention.

Bloor 1999 Controlled trial using pupil advocates but only three month follow up.

Burton 1994 This is a report of the secondary cessation component/effects of the Project TNT intervention designed as a

preventative programme. Follow up is 4 months after start of trial

Cai 2000 Intervention over 4 weeks and follow up of cases for further three months. Excluded as not having six month

follow up but results from three months give no evidence of effectiveness:

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

(0.53-1.77)

Colby 1998 RCT of Brief motivational interviewing in a hospital setting. Follow up at three months so not eligible for this

review.

Digiusto 1994 This study, a “quasi-experiment” with pair matching for analysis, describes two interventions (same intervention

but different time of delivery) and control. Control data on quitting collected at 6 months but data from one

intervention arm collected at approximately 19 weeks after allocation.

Dino 1998 West virginia Not with 3 month and four month follow up data from baseleine

Egger 1983 Community intervention, with cessation companent and control population, aimed at adults in community

over age of 18 years. Although subset of population this study was not aimed primarily at young people.

Ehrsam 1991 Average age of participants in intervention group 21.9±6.8 years and control 24.1±6.9 years. Small size of

overall study groups (56 cases in each arm) would mean it would be difficult to extract meaningful outcomes

from sub-group analysis for age range of this review.
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Elsasser 2002 Conference paper: Trial of only 17 cases randomised to treatment or control therefore very underpowered.

Outcome measured at 3/12

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

years

Escoffery 2004 programme aimed at college students over 18 years of age. Average age of participants was 21 years

Fagan 2003 This was an RCT designed to control tobacco use amongst young people and based in the workplace. Outcomes

were reduction of use and intention to quit measures rather than actual cessation.

Figa-Talamanca 1989 Educational RCT aimed at whole class groups and not specifically smokers.

Flay 1995 Primarily a prevention programme and measured outcomes were in terms of knowledge and intention to quit.

Cessation component not discrete.

Hamilton 2005 A school based cluster randomised controlled trial designed to test a harm mininisation approach. Only

prevelance data available, no discrete results for smokers.

Hancock 2001 Trial of community intervention aimed at teenagers that reported population prevelance of smoking rather

than following up individual smokers.

Hanson 2003 Trial of NRT(patches) for 13-19 year olds. Abstinence reported at 10 weeks post quit date.

Hellmann 1988 Although (quasi) experimental in design there was no formal randomisation or attempt to case match and

baseline characteristics have not been assessed or compared.

Helstrom 2004 Potentailly interesting study with positive results but follow up only 5 months from baseline

Higgs 2000 This primarily a prevention trail reporting secondary cessation effects.

Horn 2004 Report of West Virginia trail with 3 month follow up data only.

Hort 1995 In prevention review. No discrete cessation programme.

Jason 1982 This is essentially a trial of two whole class prevention strategies

Josendal 1998 Primarily a prevention study

Kelleher 1999 Smoking cessation was a component of an intervention to reduce cardovascular risk. No discrete results mea-

sured.

Kentala 1999 Intervention by dentists to discuss smoking during annua check up. Young people randomised to brief inter-

vention or normal care. Prevalence data only collected. Individual smokers not followed up.

Killen 1988 This is a cardiovascular health promotion trial witha smoking cessation component but without discrete results

for individual smokers.

Lotecka 1983 Cognitive Behavioural intervention trialed in four schools. No discrete results available and follow-up three

months.

Niederhofer 2004 Trial of buproprion versus placebo. Effectiveness measured at 90 days (three months).

O’Neill 2000 computer-based intervention using stage change model. The Mean age of oparticipants was 19.7 years range

18 years to 25 years. This falls outside our definition for this reveiw.

Pallonen 1998 This was a comparison trial between two interventions. There was no control group randomised to “placebo”/no

intervention. The authors state “The inclusion of two different interventions (for smokers) rather than a

treatment/control comparison is for process analysis since the sample size was inadequate for a clinical trial.”

The number of smokers in study was 135.

Perry 1980 This is primarily a prevention study as the stated aim is to influence the incidence of smoking. The results

are presented in such a form that overall prevalence is measured for a whole year group and discrete smokers

cannot be identified.

Quinlan 2000 Clinical trial using intervention matched to stage of change (TTM). Age range 18 years to 55 years. Mean age

by group of participants was 20.41 yrs, 21.71 and 23.3 years and therefore this study falls outside the scope of

this reveiw.

Rabius 2004 The age range of this study includes a cohort of 18-15 year olds. it is not possible to disagregate 18 and 19 year

olds from report of study but author contacted for primary data. If available this data will be incorporated in

future versions of review.
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Characteristics of excluded studies (Continued )

Severson 1991 Essentially a prevention study.

Stephens 2001 Good quality trial of Motivational Enhancement for young people but follow up only 30 days at end of an

intervention of 5 weeks duration. Author notes a high drop out rate

Sussman 1995 This is a trial of Project TNT, a prevention programme, constructed into cessation intervention clinics. Out-

comes are measured at 4 months after start of intervention. This trial is excluded as the primary purpose of the

Project TNT was targetted at prevention.

Winkleby 2004 Programme aims were to reduce smoking and although gives 6/12 follow up discrete results not available for

individual smokers as unit of analysis was school.

Characteristics of ongoing studies

Study Hoffman 2003

Trial name or title ASCENT

Participants Young people between ages 14 - 18 years

Interventions Information availabe on :http://www.hazelden.org/OA_HTML/ibeCCtpItmDspRte.jsp?AID=

10273664&item=2660&PID=1260578

Outcomes None available in peer reviewed literature

Starting date ?

Contact information Conference papers give szack@danya.com as contact

Notes This intervention is a commercial product and authors have been contacted for further information

Study Muramoto 2001

Trial name or title dose response study of safety and efficacy of sustained release bupropion for smoking cessation in adolescents

Participants

Interventions

Outcomes

Starting date Reported in abstract SRNT 2001

Contact information

Notes Unable to verify that this was not a trial

Study Project-EX4

Trial name or title Forth in series of Project EX trials

Participants young people within eligible range

Interventions Classroom delivered version of Project EX within Continuation High Schools

Outcomes Cessation at 12 months follow up

Starting date Not specified

Contact information ssussma@usc.edu

Notes
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A N A L Y S E S

Comparison 01. All studies

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 7 day point prevalence quitting

within the first year

Odds Ratio (Fixed) 95% CI Totals not selected

02 30 day point prevalence Odds Ratio (Fixed) 95% CI Totals not selected

03 Sustained or prolonged

abstinence 6m+

Odds Ratio (Fixed) 95% CI Totals not selected

04 All included trials with

extractable data

Odds Ratio (Fixed) 95% CI Totals not selected

Comparison 02. TTM vs standard care or dietary advice

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 1 year 2 1537 Odds Ratio (Fixed) 95% CI 1.70 [1.25, 2.33]

02 2 years 2 1537 Odds Ratio (Fixed) 95% CI 1.38 [0.99, 1.92]

Comparison 03. Pharmacological interventions

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Point prevalence abstinence at

six months

Odds Ratio (Fixed) 95% CI Totals not selected

Comparison 04. Motivational enhancement vs brief interventions

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Cessation at 6 months or longer Odds Ratio (Fixed) 95% CI Totals not selected

02 Interventions including

Motivational Interviewing

3 611 Odds Ratio (Fixed) 95% CI 2.05 [1.10, 3.80]

Comparison 05. Interventions including Cognitive Behavioural Techniques

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Cessation at 6 months or longer Odds Ratio (Fixed) 95% CI Totals not selected

Comparison 06. NoT vs brief interventions

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Cessation at 6 months 3 673 Odds Ratio (Fixed) 95% CI 1.87 [1.00, 3.50]
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Comparison 07. RESULTS

Outcome title
No. of

studies

No. of

participants Statistical method Effect size

01 Reported outcomes of Included

studies

Other data No numeric data
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G R A P H S A N D O T H E R T A B L E S

Analysis 01.01. Comparison 01 All studies, Outcome 01 7 day point prevalence quitting within the first year

Review: Tobacco cessation interventions for young people

Comparison: 01 All studies

Outcome: 01 7 day point prevalence quitting within the first year

Study Intervention Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Aveyard 2001 76/547 59/542 1.32 [ 0.92, 1.90 ]

Brown 2003 15/116 6/75 1.71 [ 0.63, 4.62 ]

Colby 2005 3/43 1/42 3.08 [ 0.31, 30.82 ]

Killen 2004 8/103 8/108 1.05 [ 0.38, 2.92 ]

Lipkus 2004 44/209 37/193 1.12 [ 0.69, 1.83 ]

Moolchan 2005 4/46 2/40 1.81 [ 0.31, 10.45 ]

Myers 2005 4/26 1/28 4.91 [ 0.51, 47.16 ]

Project EX-1 44/259 6/76 2.39 [ 0.98, 5.84 ]

0.01 0.1 1 10 100

Favours control Favours intervention

Analysis 01.02. Comparison 01 All studies, Outcome 02 30 day point prevalence

Review: Tobacco cessation interventions for young people

Comparison: 01 All studies

Outcome: 02 30 day point prevalence

Study Intervention Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Aveyard 2001 66/547 45/542 1.52 [ 1.02, 2.26 ]

Chan 1988 6/23 1/17 5.65 [ 0.61, 52.22 ]

Hollis 2005 53/226 29/222 2.04 [ 1.24, 3.35 ]

Project EX-1 44/259 6/76 2.39 [ 0.98, 5.84 ]

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention
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Analysis 01.03. Comparison 01 All studies, Outcome 03 Sustained or prolonged abstinence 6m+

Review: Tobacco cessation interventions for young people

Comparison: 01 All studies

Outcome: 03 Sustained or prolonged abstinence 6m+

Study Intervention Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Lipkus 2004 19/209 14/193 1.28 [ 0.62, 2.63 ]

Moolchan 2005 3/46 1/40 2.72 [ 0.27, 27.26 ]

Myers 2005 4/26 1/28 4.91 [ 0.51, 47.16 ]

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention

Analysis 01.04. Comparison 01 All studies, Outcome 04 All included trials with extractable data

Review: Tobacco cessation interventions for young people

Comparison: 01 All studies

Outcome: 04 All included trials with extractable data

Study Intervention Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Aveyard 2001 76/547 59/542 1.32 [ 0.92, 1.90 ]

Brown 2003 16/116 7/75 1.55 [ 0.61, 3.98 ]

Chan 1988 6/23 1/17 5.65 [ 0.61, 52.22 ]

Colby 2005 3/43 1/42 3.08 [ 0.31, 30.82 ]

Greenberg 1978 6/25 1/25 7.58 [ 0.84, 68.46 ]

Hollis 2005 53/226 29/222 2.04 [ 1.24, 3.35 ]

Killen 2004 8/103 8/108 1.05 [ 0.38, 2.92 ]

Lipkus 2004 44/209 37/193 1.12 [ 0.69, 1.83 ]

Moolchan 2005 7/34 2/40 4.93 [ 0.95, 25.57 ]

Myers 2005 4/26 1/28 4.91 [ 0.51, 47.16 ]

NoT FL 2001 29/249 13/174 1.63 [ 0.82, 3.24 ]

NoT NC 2002 2/61 1/61 2.03 [ 0.18, 23.04 ]

NoT WV 2004 4/55 1/73 5.65 [ 0.61, 52.02 ]

Project EX-1 44/259 6/76 2.39 [ 0.98, 5.84 ]

0.01 0.1 1 10 100

Favours control Favours intervention
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Analysis 02.01. Comparison 02 TTM vs standard care or dietary advice, Outcome 01 1 year

Review: Tobacco cessation interventions for young people

Comparison: 02 TTM vs standard care or dietary advice

Outcome: 01 1 year

Study Intervention Control Odds Ratio (Fixed) Weight Odds Ratio (Fixed)

n/N n/N 95% CI (%) 95% CI

Aveyard 2001 66/547 45/542 64.0 1.52 [ 1.02, 2.26 ]

Hollis 2005 53/226 29/222 36.0 2.04 [ 1.24, 3.35 ]

Total (95% CI) 773 764 100.0 1.70 [ 1.25, 2.33 ]

Total events: 119 (Intervention), 74 (Control)

Test for heterogeneity chi-square=0.83 df=1 p=0.36 I² =0.0%

Test for overall effect z=3.36 p=0.0008

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention

Analysis 02.02. Comparison 02 TTM vs standard care or dietary advice, Outcome 02 2 years

Review: Tobacco cessation interventions for young people

Comparison: 02 TTM vs standard care or dietary advice

Outcome: 02 2 years

Study Intervention Control Odds Ratio (Fixed) Weight Odds Ratio (Fixed)

n/N n/N 95% CI (%) 95% CI

Aveyard 2001 53/547 46/542 68.6 1.16 [ 0.76, 1.75 ]

Hollis 2005 40/226 23/222 31.4 1.86 [ 1.07, 3.23 ]

Total (95% CI) 773 764 100.0 1.38 [ 0.99, 1.92 ]

Total events: 93 (Intervention), 69 (Control)

Test for heterogeneity chi-square=1.83 df=1 p=0.18 I² =45.3%

Test for overall effect z=1.91 p=0.06

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention
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Analysis 03.01. Comparison 03 Pharmacological interventions, Outcome 01 Point prevalence abstinence at

six months

Review: Tobacco cessation interventions for young people

Comparison: 03 Pharmacological interventions

Outcome: 01 Point prevalence abstinence at six months

Study Treatment Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

01 Nicotine patch + bupropion versus nicotine patch + placebo

Killen 2004 8/103 8/108 1.05 [ 0.38, 2.92 ]

02 Nicotine patch versus placebo

Moolchan 2005 7/34 2/40 4.93 [ 0.95, 25.57 ]

03 Nicotine gum versus placebo

Moolchan 2005 4/46 2/40 1.81 [ 0.31, 10.45 ]

0.1 0.2 0.5 1 2 5 10

Favours control Favours treatment

Analysis 04.01. Comparison 04 Motivational enhancement vs brief interventions, Outcome 01 Cessation at 6

months or longer

Review: Tobacco cessation interventions for young people

Comparison: 04 Motivational enhancement vs brief interventions

Outcome: 01 Cessation at 6 months or longer

Study Intervention Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Brown 2003 15/116 6/75 1.71 [ 0.63, 4.62 ]

Colby 2005 3/43 1/42 3.08 [ 0.31, 30.82 ]

Greenberg 1978 6/25 1/25 7.58 [ 0.84, 68.46 ]

Hollis 2005 53/226 29/222 2.04 [ 1.24, 3.35 ]

Lipkus 2004 44/209 37/193 1.12 [ 0.69, 1.83 ]

Myers 2005 4/26 1/28 4.91 [ 0.51, 47.16 ]

Project EX-1 44/259 6/76 2.39 [ 0.98, 5.84 ]

0.01 0.1 1 10 100

Favours control Favours intervention
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Analysis 04.02. Comparison 04 Motivational enhancement vs brief interventions, Outcome 02 Interventions

including Motivational Interviewing

Review: Tobacco cessation interventions for young people

Comparison: 04 Motivational enhancement vs brief interventions

Outcome: 02 Interventions including Motivational Interviewing

Study Treatment Control Odds Ratio (Fixed) Weight Odds Ratio (Fixed)

n/N n/N 95% CI (%) 95% CI

Brown 2003 16/116 7/75 45.9 1.55 [ 0.61, 3.98 ]

Colby 2005 3/43 1/42 5.9 3.08 [ 0.31, 30.82 ]

Project EX-1 44/259 6/76 48.2 2.39 [ 0.98, 5.84 ]

Total (95% CI) 418 193 100.0 2.05 [ 1.10, 3.80 ]

Total events: 63 (Treatment), 14 (Control)

Test for heterogeneity chi-square=0.56 df=2 p=0.75 I² =0.0%

Test for overall effect z=2.26 p=0.02

0.1 0.2 0.5 1 2 5 10

Favours control Favours treatment

Analysis 05.01. Comparison 05 Interventions including Cognitive Behavioural Techniques, Outcome 01

Cessation at 6 months or longer

Review: Tobacco cessation interventions for young people

Comparison: 05 Interventions including Cognitive Behavioural Techniques

Outcome: 01 Cessation at 6 months or longer

Study Treatment Control Odds Ratio (Fixed) Odds Ratio (Fixed)

n/N n/N 95% CI 95% CI

Lipkus 2004 44/209 37/193 1.12 [ 0.69, 1.83 ]

Myers 2005 4/26 1/28 4.91 [ 0.51, 47.16 ]

NoT FL 2001 29/249 13/174 1.63 [ 0.82, 3.24 ]

NoT NC 2002 2/61 1/61 2.03 [ 0.18, 23.04 ]

NoT WV 2004 4/55 1/73 5.65 [ 0.61, 52.02 ]

0.1 0.2 0.5 1 2 5 10

Favours control Favours intervention
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Analysis 06.01. Comparison 06 NoT vs brief interventions, Outcome 01 Cessation at 6 months

Review: Tobacco cessation interventions for young people

Comparison: 06 NoT vs brief interventions

Outcome: 01 Cessation at 6 months

Study Intervention Control Odds Ratio (Fixed) Weight Odds Ratio (Fixed)

n/N n/N 95% CI (%) 95% CI

NoT FL 2001 29/249 13/174 88.5 1.63 [ 0.82, 3.24 ]

NoT NC 2002 2/61 1/61 6.3 2.03 [ 0.18, 23.04 ]

NoT WV 2004 4/55 1/73 5.2 5.65 [ 0.61, 52.02 ]

Total (95% CI) 365 308 100.0 1.87 [ 1.00, 3.50 ]

Total events: 35 (Intervention), 15 (Control)

Test for heterogeneity chi-square=1.11 df=2 p=0.58 I² =0.0%

Test for overall effect z=1.95 p=0.05

0.01 0.1 1 10 100

Favours control Favours intervention

Analysis 07.01. Comparison 07 RESULTS, Outcome 01 Reported outcomes of Included studies

Reported outcomes of Included studies
Study Results Notes

Aveyard 2001 a) 7 day abstinence:

76/547 (Int) and 59/542 (Cont) quit smoking at year

1; OR: 1.32 (CI 0.92 to 1.90).

63/547 (Int) and 49/542 (Cont) quit at year 2; OR:

1.30 (CI: 0.79 to 2.14)

b) 30 day abstinence:

66/547 (Int) and 45/542 (Cont) quit at year 1; OR:

1.52 (CI 1.02 to 2.26)

53/547 (Int) and 46/542 (Cont) quit at year 2. OR:

1.1.8 (CI 0.7 to 1.97)

7 and 30 day abstinence provided by author based on

pupil reporting as quitting AND abstinent for stated

period as opposed to not smoking for stated stated

period. The latter is basis for results given in this review.

Tested sensitivity of questionnaire kappa 0.87 (0.7

to 1.00) bias would be towards positive result so

ascertainment unlikely to affect validity.

Brown 2003 [ITT analysis]. At 6m, Intervention 13.3% (calculated

as 15 students) and Control 8.5% (calculated as 6

students) quit; OR: 1.71 (CI: 0.63 to 4.62). At 12m

14% (calculated as 16 students) and 9.9% calculated as

7 students) quit; OR: 1.55 (CI: 0.61 to 4.00)

Not clear that calculations of % quitters based on

original trial participants, therefore imputed OR

calculated from translating % results using denominator

of n=173 and OR calculated on ITT analysis basis using

n=191. ’Cohort’ may have led to clustering of outcomes

and decreased study power.

Chan 1988 At approx 9m, 6/23 smokers quit in feedback group

(arm 1) and 1/17 in no feedback group (arm 2). OR:

5.65 (CI: 0.61 to 52.22),comparing groups (1) and (2)

Colby 2005 At 6m OR: 3.07 (CI: 0.307 to 30.817), based on

calculations of ITT of 3 Intervention quitters and 1

control

Losses to follow up: 20% at 6m

Greenberg 1978 Quitters: Group A 3 students; Group B 0 students;

Group C 6 students; Control 1 student

ORs based on ITT extrapolation.
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Reported outcomes of Included studies (Continued )

Study Results Notes

Overall OR for aggregated quitting: 3.27 (CI: 0.39 to

27.21).

Group A vs control OR: 3.27 (CI: 0.32 to 33.84).

Group B vs control OR: not calculable.

Group C vs control OR: 7.58 (CI: 0.84 to 68.46)

Hollis 2005 At 1 year: OR: 2.04 (CI: 1.24 to 3.35) (additional data

from author).

At 2 years: OR: 1.86 (CI: 1.07 to 3.23).

Losses to follow up: 6% at 12 months and 12% at 24

months

Killen 2004 At 6m, estimated OR: 1.05 (CI: 0.29 to 3.74), based on

8 quitters in each group (7% of 103 and 8% of 105)

Lipkus 2004 At 8m, 7-day abstinence: 21% (calculated as 44 quitters)

in intervention and 19% (calculated as 37) in control;

Sustained abstinence 9% (calculated as 19 quitters)

in intervention and 7% (calculated as 14 quitters) in

control.

ITT for sustained quitting OR: 1.28 (CI: 0.62 to 2.63)

ITT for 7 day point prevalence OR: 1.12 (CI: 0.69 to

1.83).

Moolchan 2005 At 6m, 7-day abstinence: Patch 20.6% (n=7, calculated),

and for gum 8.7% (n=4 calculated). Control group 5%

(n=2, calculated)

At 6m, ’prolonged’ abstinence: Patch 17.7% (n=

6, calculated), and for gum 6.5% (n=3, calculated).

Control group 2.5% (n=1 calculated)

ITT analysis: ’Prolonged abstinence: (i) patch vs placebo

OR: 8.36 (CI: 0.95 to 73.3); (ii) gum vs placebo OR:

2.72 (CI: 0.27 to 27.3).

7-day pointprevalence: (i) patch vs placebo OR: 4.93

(CI: 0.95 to 25.6); (ii) gum vs placebo OR: 1.81 (CI:

0.31 to 10.4).

Losses to follow up: 54%

Myers 2005 Sustained abstinence (7-day and 90-day PPA): 4/26

(15.4%) in intervention group, and 1/28 (3.6%) in

control group.

OR: 4.91 (CI: 0.51 to 47.16).

NoT FL 2001 At 6m, 1-day or longer abstinence: 29/249 quitters in

intervention group and 13/174 in control group.

OR: 1.63 (CI: 0.82 to 3.24).

Range of sustained abstinence reported as 1-218 days.

Losses to follow up: approx 50%

NoT NC 2002 At 6m, 1-day or longer abstinence: 2/61 quitters in

intervention group and 1/61 in control group.

OR: 2.03 (CI: 0.18 to 23.04).

At 15m, estimated NoT quit rate of between 11%

OR calculated from trial report.
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Reported outcomes of Included studies (Continued )

Study Results Notes

(ITT) and 22% (per protocol).

NoT WV 2004 At 6m, 4/55 had quit in intervention group and 1/73 in

control.

OR: 5.65 (CI: 0.61 to 52.02).

At 15m, estimated NoT quit rate of between 11%

(ITT) and 22% (per protocol).

OR calculated from trial report.

Project EX-1 At 6m, no difference in outcomes between interventions

(1) and (2), so authors pooled data and compared as a

single arm against control arm.

Calculated OR based on 17% in intervention group

(44/259) and 8% (6/76) in control group.

Calculated OR: 2.39 (CI: 0.98 to 5.84)

Quit rates based on ITT analysis and CO verification.
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