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Objective: To examine the feasibility, acceptability, and effectiveness of a school based smoking cessation
programme among students caught smoking at school.
Design: A randomised controlled trial comparing cessation rates among students in a behavioural
cessation programme and those receiving self help materials only.
Setting: Eighteen schools in the Memphis, Tennessee area.
Subjects: Two hundred and sixty one adolescent cigarette smokers (166 male, 95 female) averaging 15.8
years of age.
Intervention: Students assigned to the intervention received a four session behavioural treatment
programme administered individually by a health educator. In addition, these students received stage
matched intervention in brief phone calls monthly until the one year follow up.
Main outcome measure: Self reported and biochemically verified smoking cessation at post-test and 12
month follow up.
Results: Recruiting students who were caught smoking at school proved to be highly successful. Participants
rated the programme favourably, and retention rates were high. Although treated participants improved
more in tobacco related knowledge relative to controls (p = 0.002), there were no group differences in
changes in attitudes toward smoking. In addition, treated and control participants demonstrated no
significant differences in cessation rates both at post-test and follow up. Comparisons between self
reported cessation rates and those obtained under bogus pipeline conditions or with biochemical
verification suggested significant falsification of cessation among participants.
Conclusions: Our results failed to demonstrate any significant effect of the cessation programme on
smoking rates for treated adolescents compared with controls. Our findings also highlight the importance
of utilising strong methodology in research on adolescent smoking cessation, including control groups and
biochemical verification of smoking status.

D
espite decades of prevention efforts, smoking rates
among adolescents remain unacceptably high. At
present, almost 36% of high school students are current

smokers,1 and the negative health effects of tobacco use begin
for these youth even in adolescence.2 Further, those who
smoke in young adolescence are 16 times more likely to
become adult smokers.3 If present tobacco use trends
continue, it has been projected that five million individuals
17 years old or younger will become smokers and die
prematurely of a smoking related illness in adulthood.4

Fortunately, teen smokers do seem to recognise the
dangers of smoking. Approximately 75% of high school
smokers have made at least one quit attempt,5 and in one
cross sectional study of 12th grade smokers, 31% had
attempted to quit more than once, with 13% reporting three
or more attempts.6 Contrary to common lore, these efforts
often appear to be prompted by teens’ worries about their
health.7 8 In fact, concern about future health has been
identified as the single most frequently reported motivator
for teens’ quit attempts, and concern regarding current
health is the second most common reason.9

Despite this motivation, teen smokers’ attempts to quit are
hampered by at least two major factors. First, adolescents
seem to have difficulty developing a coherent plan for
quitting. Certainly, studies of the methods used by adoles-
cents to quit smoking suggest that teens lack awareness of
many of the strategies used successfully by adults.10 11 For
example, in one study 81% of adolescents who had attempted
quitting did not even try to avoid exposure to smoke during
the quit attempt.12 The second issue involves withdrawal.

Even among adolescent smokers whose consumption rate is
relatively low, withdrawal symptoms can be quite significant.
Half of all adolescent smokers who try to quit report
withdrawal symptoms,13 and it has been estimated that one
to three out of five adolescent smokers is dependent on
nicotine.14

Not surprisingly, then, the odds that adolescent smokers
will quit unaided are very low. In a recent review, Sussman15

reported that over a 3–5 month interval, spontaneous
cessation rates among teen smokers range from 0–11%. The
few studies using one year follow ups have observed
somewhat larger cessation rates, ranging from 12%16 to
21%.13 However, researchers examining even longer time
intervals have obtained lower estimates. For instance,
McNeill found that only 3% of daily smokers quit during a
two year follow up,17 and a spontaneous abstinence rate of
5.3% was observed for adolescent smokers followed for three
years.11

Given that teens want to quit, and that they have little
success on their own, it is surprising how little research has
been aimed at developing and evaluating smoking cessation
programmes for teens. In a 1999 review, Sussman and
colleagues18 identified fewer than 20 studies of quit pro-
grammes for adolescents. They concluded that such pro-
grammes yielded quit rates of 21% at post-test and 13% at
follow up. However, the studies under review were fraught
with methodological problems. For example, few included
control groups, and smoking status was rarely assessed with
a bogus pipeline, much less any form of biochemical
verification. Follow ups were short, and only two studies
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tracked participants for a year or more. Notably, studies
averaged only 86 smokers. Retention was also troubling; on
average, only 77% of the enrolees provided post-test data.
Further, few studies addressed ‘‘programme reach’’, or the
extent to which the programme under evaluation success-
fully attracted adolescent smokers. This issue is important,
because even if programmes are effective, if they can only
induce a few teens to participate, they will have limited
impact on the broader problem of adolescent tobacco
addiction.

Although interest in helping teens quit has increased since
the publication of the Sussman review, the field has struggled
to develop effective cessation programmes for adolescents.
Recently, three well controlled evaluations of treatment
programmes for adolescent smokers all failed to find signi
ficant differences between treated teens and controls.19–21 A
fourth study obtained results that appeared more promising
at first glance.22 In this investigation, 59% of the treated teens
were identified as abstinent at post-test, compared with 17%
of controls. However, closer inspection of this study suggests
some problems in the measurement of abstinence. To be
defined as ‘‘quit’’, participants had to obtain expired air
carbon monoxide (CO) of , 5 parts per million (ppm).
Nonetheless, the mean salivary cotinine values reported
among quitters suggest that many defined as abstinent (by
CO values) must have been smoking. Thus, even these
positive outcomes may have been overestimated.

Sussman and colleagues23 recently completed a large
controlled evaluation of a smoking cessation programme. In
this study, 259 adolescent volunteers were assigned to
treatment, and another 78 teens were recruited as controls.
At post-test, 17% of the treated students had quit, compared
with only 8% of the controls. However, interpretation of these
findings is complicated because the youth were apparently
not randomly assigned to groups. Further, the rates of
dropouts and students lost to follow up were quite high, and
the reach of the programme was limited.

In summary, few cessation programmes targeting adoles-
cents have been developed and evaluated, and the investiga-
tions that have been conducted have suffered from serious
methodological flaws. Control groups have rarely been
included, and student self reports of smoking status have
often remained unverified. Follow ups tend to be short, and
dropout rates are generally high. Further, the reach of teen
smoking cessation programmes has been problematic. Teens
usually want to keep their smoking habit a secret from their
parents, and the required consent procedures have made it
difficult to enrol participants. Thus, the students who most
need help in quitting may be least likely to seek it.

Our programme took a different tact in seeking eligible
adolescent smokers. Rather than soliciting volunteers, we
offered the programme to youth who had been caught
smoking in school. The advantage of this method is that the
behaviour was already public; thus, students did not have to
avoid treatment because it would disclose their habit.
Further, most students found being caught for smoking to
be embarrassing, and they felt increased pressure to quit. As
an added incentive, all but one of the schools in this
investigation reduced punitive sanctions (for example,
suspension) for students who enrolled in the research
protocol, regardless of whether they were in the treatment
or control arm. Thus, we caught students at a ‘‘teachable’’
moment, in which many of the natural barriers to treatment
were removed, and some extra incentives were in place. Our
goals were to test the feasibility of placing a cessation
programme in a high school environment, evaluate the
acceptability of the curriculum to the students, and deter-
mine whether participation in the programme significantly
improved quit rates relative to a control.

METHODS
Participants were students aged 13–19 years, recruited from
18 schools in the Memphis, Tennessee, area. They were
typically referred to the study by school administrators for
violating policies regarding tobacco possession at school. A
few students were self referred or sent by their parents. There
was no minimal smoking rate required for entry into the
study.

Of the 381 students who were offered participation in the
research, 316 (83%) agreed to enrol. Of these 316, the data for
33 participants in the overall study were not yet available for
inclusion in the current analyses. Of the remaining 283
students who entered the trial, only 22 dropped out before
post-test (8%). Thus, the retention rate through post-test was
92%. In addition, 150 participants (91% of those eligible to
date) have finished the 12 month follow up. (The follow up
phase of the project is still ongoing.) Those who declined to
take part in the study did not differ from the 261 study
participants in age, gender, ethnicity, or parental education
(all p’s . 0.10). The remainder of the paper will focus only on
participants who completed the post-treatment protocol.

Procedure
Participants were randomly assigned to a four session
behavioural smoking cessation programme or to a control
condition. The level of assignment was by participant within
schools; thus, the unit of assignment was the student rather
than the school. Two thirds of students were assigned to
treatment. This procedure was much more acceptable to the
school system, which preferred to maximise treatment
opportunities. At the same time, it still allowed for a
randomised control with sufficient statistical power for our
purposes.

At entry to the study, participants completed a paper-and-
pencil baseline survey. A post-test was administered approxi-
mately three weeks later, a date that corresponded with the
completion of the behavioural programme. Over the next
year, students in both groups received monthly phone calls to
assess smoking status. Those assigned to the treatment
programme were called by the health educator who had
worked with them in their intervention programme. During
the call, the health educator also delivered a brief stage based
intervention (see below). Twelve months after post-test
participants completed a follow up phone assessment. For
those who reported abstinence at the one year follow up,
biochemical verification of smoking status was arranged.

All of these assessments were conducted by trained
members of our research team (that is, either research
assistants or health educators). Except in a very few cases
that presented extreme logistic difficulties, post-test and
follow up data were collected only by staff members who had
not been involved in a given student’s treatment programme.
This plan was designed in order to avoid making students feel
pressured to report false positive outcomes to their previous
health educator. Of course, the biochemical verification
procedures also helped to ensure more accurate reporting.

Interventions
Behavioural intervention
The Start to Stop (STS) programme was designed using a
social influence theoretical framework, in which youth were
assumed to need first motivational enhancement, and
second, training in the social and stress management skills
necessary to complete a successful quit attempt. A total of
four weekly 50 minute individual sessions with a health
educator were held. The curriculum contained two primary
components. The first used the principles of motivational
interviewing to enhance motivation to quit.24 Discussions
centred around topics such as the actual prevalence of
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smoking in teens, the attitudes of adolescents toward
smoking, beliefs about the ‘‘benefits’’ of smoking, cigarette
advertising techniques, the short term health effects of
smoking, and its monetary costs.

The second component of the programme was designed to
provide teens with tools for quitting. Participants were taught
standard behavioural techniques, including setting a quit
date, stimulus control, developing coping skills, enlisting
social support, reducing weight gain, and relapse prevention.

In addition to the initial four sessions, a brief intervention
based on the stages of change model25 was administered
during each of the monthly follow up phone calls. Students
were first queried about their smoking status and intentions
to quit and then given brief stage matched messages to
enhance their motivation for quitting.

Control intervention
Participants assigned to the control condition received the ‘‘I
QUIT’’ pamphlet provided by the Centers for Disease Control
and Prevention. The pamphlet consists of suggestions for
quitting smoking, including many of the behavioural
strategies outlined above. However, students in the control
condition did not receive any individual instruction.

Health educators
Two health educators served as interventionists. One had a
Bachelor of Arts degree and had served for many years as
a teacher and a nurse. The second health educator had a
Master’s degree, with extensive experience as a substance
abuse counsellor. Their training for this project began with a
two day formal training programme in motivational inter-
viewing delivered by a certified expert. To verify their
competency both in motivational interviewing and in the
content of the cessation programme, the health educator
practised the entire programme with team members under
the direct supervision of the grant manager, a clinical
psychologist also trained in motivational interviewing. Only
after it was established that they had been trained to criterion
were the health educators allowed to begin the programme
with students.

Fidelity checks
After the programme had begun, periodic checks were made
to ensure that the health educators had not ‘‘drifted’’ from
the manualised intervention. Independent research assistants
observed treatment sessions for randomly selected students,
and a checklist was used to ensure that health educators were
delivering the essential components of the programme as
prescribed.

Measures
Cigarette smoking
Participants were asked to report the number of years since
their first cigarette, whether they had smoked 100 or more
cigarettes in their lifetime, and the frequency of quit attempts
in the past year. Students were also asked which of the
following most accurately reflected their current consump-
tion: I have smoked (a) only one cigarette or a few cigarettes
just to try, (b) less than one cigarette per month, (c) about 1
to 3 cigarettes per month, (d) about 1 to 6 cigarettes per
week, (e) about 1 to 15 cigarettes per day, (f) about 16 to 25
cigarettes per day, or (g) over 26 cigarettes per day.
Groupings were based on a previous study of smoking
among adolescents,26 with categories added for those who
smoke less than daily.

Nicotine dependence
A version of the Fagerström tolerance questionnaire (FTQ)
modified for use with adolescent smokers was used.26 The

revised FTQ is a seven item questionnaire assessing factors
associated with nicotine dependence. Possible scores range
from 0 to 9, with scores of 6 or higher indicative of
substantial nicotine dependence.

Stage of change
To assess stage of change, participants were asked about their
plans for smoking cessation, along with their history of
quitting.27 Students who reported that they were not thinking
of quitting in the next six months were classified as
‘‘precontemplators’’. ‘‘Contemplators’’ were those who were
thinking about quitting smoking in the next six months.
Students who were planning on quitting in the next 30 days
were classified as being in the ‘‘preparation’’ stage.
Participants who reported quitting within the past six
months were considered to be in the ‘‘action’’ stage, while
those who had been abstinent for more than six months were
in the ‘‘maintenance’’ stage.

Motivation to quit smoking
Participants were asked at pretest how motivated they were
not to smoke. A four point scale was used, with responses
ranging from ‘‘not at all motivated’’ to ‘‘extremely
motivated’’.

Perceived benefits of smoking
Beliefs about cigarette smoking were assessed at pretest and
follow up using four items describing ‘‘benefits’’ commonly
associated with smoking. Participants were asked to indicate
on a four point scale how they felt smoking made a person
look, with response options ranging from ‘‘very uncool’’ to
‘‘very cool’’. They also were asked whether they believed
smoking helped them relax, the degree to which it aided
concentration, and whether they thought it helped control
weight. Response choices for these last three items were ‘‘not
at all’’, ‘‘a little’’, ‘‘a fair amount’’, and ‘‘quite a bit’’.

Social modell ing
Social modelling was assessed at pretest by having partici-
pants report how many of their family members and five
closest friends were smokers. In addition, students were
asked whether they felt pressure from their parents not to
smoke (‘‘not at all’’, ‘‘a little’’, ‘‘a fair amount’’, and ‘‘quite a
bit’’).

Knowledge about smoking
Participants’ knowledge about smoking was measured at
pretest and post-test with a 12 item scale developed for this
study. The questions were derived directly from the STS
curriculum and were aimed at assessing the degree to which
participants learned and retained the material presented in
the programme. For example, one such item asked students
how many ninth graders smoke daily. Response options
included ‘‘most (about 80 out of 100 kids)’’, ‘‘half (about 50
out of 100 kids)’’, ‘‘some (about 25 out of 100 kids)’’, and
‘‘not many (about 6 out of 100 kids)’’. Our previous research
in this region had established that the last response was
correct. Another item asked students to identify when it was
easiest to quit smoking, with response options including
‘‘when you have health problems’’, ‘‘when you are old’’,
‘‘when you are pregnant’’, and ‘‘when you are first starting to
smoke’’. Each such question was individually scored as right
or wrong, and the correct number of responses was summed,
so that possible total scores on the measure ranged from
0–12.

Programme acceptabili ty
Several items were included at post-test to assess treated
participants’ impressions of the programme. For example,
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students were asked whether they felt the sessions were
important (‘‘very’’, ‘‘somewhat’’, ‘‘not at all’’), how much
they liked the programme (‘‘liked it a lot’’, ‘‘liked it a little’’,
‘‘disliked it a little’’, ‘‘disliked it a lot’’), and whether they
would recommend the programme to a friend (‘‘definitely’’,
‘‘maybe’’, ‘‘no’’). In addition, at follow up participants were
asked whether they would have sought help to quit smoking
if they had not been offered the programme.

Smoking cessation
To be considered a quitter at post-test or follow up, students
had to report abstinence from smoking for a period of at least
seven days before the assessment. At post-test, the partici-
pants were initially randomly assigned to provide or not
provide measures of alveolar CO. The CO measure was used
as a ‘‘bogus pipeline’’ to encourage accurate reporting of
smoking status.28 Because estimates of quitting appeared
inflated, this procedure was later changed so that all students
provided CO measures at post-test.

At follow up, all participants who reported quitting
provided measures of CO and salivary cotinine. Cotinine
concentrations of ( 15 ng/ml were used as the cut-off to
classify participants as abstinent.29 When self reported
smoking conflicted with biochemical measures, the results
of the salivary cotinine analysis were used to determine quit
status. Participants with missing cotinine data were con-
servatively classified as smokers.

Data analysis
Baseline comparisons between groups were conducted using
x2 tests of independence for categorical variables, and
independent samples t tests for continuous variables.
Separate variance estimates were used as appropriate.
Changes in knowledge and beliefs about smoking were
assessed using 2 (condition) 6 2 (time) repeated measures
analysis of variance (ANOVA). For the primary outcome of
smoking cessation, differences between groups were inves-
tigated using logistic regression.

For analyses of differences between pretest and post-test,
we used the 261 participants who completed post-test. We
did not include the 22 students who dropped out of the
programme, since dropouts tended to occur so early that
significant treatment had not occurred. For example, 82% of
those who dropped out of the intervention group during
treatment attended two or fewer sessions. However, in our
analysis of follow-up results, we used an intention-to-treat
model, with any of the original 261 participants lost to follow
up classified as smokers.

RESULTS
Baseline characteristics
Demographic characteristics of the 261 students who
provided post-test data are presented in tables 1 and 2. No
significant differences were observed between the treatment
and control groups on any of the baseline variables presented.
The adolescents averaged almost 16 years of age, and most
were male and white. The participants’ parents usually had at
least a high school education or equivalent (89%). The
students themselves more often came from grades 9 and 10
than grades 11 and 12. It may be that older students become
more effective at avoiding getting caught smoking at school,
or that they exit school as their smoking habit intensifies.

Participants’ responses to questions about their family and
friends’ smoking habits suggest that these students were
embedded in social environments that supported tobacco use.
Fully 45% of these young smokers reported that all of their
five closest friends smoke cigarettes regularly, and 32%
indicated that all of the family members they live with
smoke. In addition, 52% of the participants indicated that

they felt little pressure from their parents not to smoke, and
19% reported feeling no pressure at all.

Characteristics of the sample’s tobacco use at baseline are
presented in table 2. Most participants reported daily
smoking, and the overwhelming majority had consumed at
least 100 cigarettes in their lifetime. On average, students had
smoked their first cigarette nearly four years earlier. More
than 75% of the youth had made at least one quit attempt in
the past year, and over 20% had tried to quit three or more
times. Most of these adolescents demonstrated at least some
symptoms of nicotine dependence, with nearly 20% of
students scoring in the significantly dependent range on
the FTQ.26 Despite their level of dependence and history of
failed quit attempts, only 30% of the sample was in the
precontemplation stage of change.

Programme participation
One measure of protocol success is the extent to which
students continue in a research programme. Notably, only 8%
of the 283 students who entered the research protocol
dropped out before the post-test, and to date 91% of the
eligible participants have completed the follow up (data
collection is still continuing). After post-test, all remaining
participants (n = 261) students (both treatment and con-
trol) received monthly phone calls from their assigned health
educator. Students in the treatment condition averaged (SD)
7.6 (2.6) sessions out of a maximum of 11 possible phone
calls, compared to 6.9 (2.9) sessions completed by the
controls (t [148] = 1.68, p . 0.10). Although we did not
record the actual length of these calls, they were generally
3–5 minute conversations.

Our schools’ administration certainly contributed to the
retention over the life of this study by offering reduced
suspensions for students participating in the study (regard-
less of treatment versus control condition). Students knew
that if they dropped from the study the administration would
revert to the usual procedure and introduce the full
suspension instead. Once the post-test was complete,
however, consequences for non-participation were less clear.
For this reason, we provided incentives (for example, fast
food coupons, nominal amounts of money, discounts to
music stores) for students who completed their monthly calls
and follow up assessment.

Programme acceptabili ty
Responses to questions about the STS programme suggested
that it was well received. For example, 89% of the students in
the STS condition reported that they liked the programme,
and approximately 95% rated the sessions as ‘‘important’’ or
‘‘very important’’. In addition, 66% of students reported that
they would definitely recommend the programme to their
friends. Despite their history of failed quit attempts, 66% of
the students reported that they would not have sought help
in the past year for quitting if they had not been offered the
STS programme.

Tobacco related knowledge
To determine whether the treated students improved more
than controls on knowledge of the curricular material, a
repeated measures analysis was performed, with condition as
a between groups variable. The main effect for condition was
not significant, but there was a main effect for time (F [1,
259] = 42.06, p , 0.001), with scores for the sample as a
whole improving from pretest to post-test. More importantly,
a significant condition by time interaction emerged, indicat-
ing students in the intervention group improved in know-
ledge more than controls over the course of the programme
(F [1, 259] = 9.52, p = 0.002).
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Beliefs about the ‘‘benefits’’ of smoking
Repeated measures analyses were also used to detect
differences in treatment versus control group changes in
attitudes from pretest to follow up. We first examined shifts
in the belief that smoking reduces weight. Analysis revealed
that the main effect for time was marginally significant (F [1,
119] = 3.78, p = 0.054), with both groups tending to
endorse this belief less at follow up than at pretest. The
main effect for condition and the condition by time
interaction were both non-significant.

Next we explored changes in students’ beliefs that smoking
would enhance their social image. A significant main effect
for time emerged (F [1, 93] = 7.82, p = 0.006), with both
groups becoming less convinced by follow up that smoking
would make them look ‘‘cool’’. There was no significant main
effect for condition, and the condition by time interaction
was not reliable.

Changes in the belief that smoking aids relaxation were
also examined. Analysis did not reveal any main effects or
interactions.

Finally, when we examined the belief that smoking aids
concentration, we found a significant main effect for time,
such that participants (regardless of group assignment) were
less likely to endorse this belief at follow up than at pretest (F
[1, 124] = 5.17, p = 0.03). Neither the main effect for
condition nor the condition by time interaction was
significant.

Smoking cessation
Post-treatment
Participants demonstrated similar rates of quitting over time
regardless of group assignment. Overall, 20.1% of students in
the STS group and 24.2% of those in the control group
reported abstinence at post-test (odds ratio (OR) 0.79,

Table 1 Baseline sample characteristics

Variable

Proportion of sample (n)

STS (n = 169) Control (n = 92)

Sex
Male 62.1% (105) 66.3% (61)
Female 37.9% (64) 33.7% (31)

Race/ethnicity
African American 11.8% (20) 15.2% (14)
White 81.7% (138) 81.5% (75)
Other 6.5% (11) 3.3% (3)

Grade
7 1.8% (3) 1.1% (1)
8 5.9% (10) 4.3% (4)
9 26.0% (44) 29.3% (27)
10 29.6% (50) 30.4% (28)
11 22.5% (38) 18.5% (17)
12 14.2% (24) 16.3% (15)

Highest educational obtainment of parent/guardian
Less than high school 12.5% (21) 8.7% (8)
High school diploma or equivalent 25.6% (43) 28.3% (26)
Some college 21.4% (36) 17.4% (16)
College degree 40.5% (68) 45.7% (42)

STS, Start to Stop programme.

Table 2 Baseline smoking characteristics

Variable

Proportion of sample (n)

STS (n = 169) Control (n = 169)

Smoked 100+ cigarettes in lifetime 82.0% (137) 80.2% (73)
Smoking frequency

Less than weekly smokers 14.2% (24) 13.0% (12)
Weekly smokers 18.9% (32) 15.2% (14)
Daily smokers 66.9% (113) 71.7% (66)

1–15 cigarettes/day 50.9% (86) 56.5% (52)
16–25 cigarettes/day 11.2% (19) 14.1% (13)
26+ cigarettes/day 4.7% (8) 1.1% (1)

Modified Fagerström scores
0–2 25.4% (43) 29.7% (27)
3–5 53.3% (90) 54.9% (50)
>6 21.3% (36) 15.4% (14)

Stage of change
Precontemplation 31.0% (52) 28.6% (26)
Contemplation 26.8% (45) 35.2% (32)
Preparation 15.5% (26) 12.1% (11)
Action 26.8% (45) 24.2% (22)

Number of quit attempts in past year
None 23.7% (40) 23.9% (22)
One 24.9% (42) 39.1% (36)
Two 29.6% (50) 16.3% (15)
Three or more 21.9% (37) 20.7% (19)
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p = 0.45). Among those for whom CO measures were not
obtained, self reported cessation rates were 24.2% for the
treatment group, compared to 30.2% among controls (OR
0.74, p = 0.38). For those whose self reports were obtained
under bogus pipeline conditions (that is, CO measures
obtained), self reported cessation rates were 10.2% in the
treatment group and 10.7% for controls (OR 0.95, p = 0.94).
Thus, self reported cessation rates were two to three times
higher when the self report was obtained without a pipeline.
The over reporting of cessation occurred in both treatment
and control groups, but the degree of inflation when no
pipeline was in place appeared to be greater among those in
the control condition.

Twelve month follow up
At follow up, 26.3% of the STS group and 27.5% of control
participants self reported that they had quit smoking (OR
0.94, p = 0.88). For all participants who reported absti-
nence, biochemical verification of smoking status was
attempted. Salivary cotinine samples were successfully
obtained from 18 of the 41 students who reported cessation.
Results of the cotinine analyses indicated that 50% of those
who reported quitting had falsified their smoking status (that
is, had cotinine values of . 15 ng/ml). Falsification rates
were 40% and 63% for participants in the STS and control
groups, respectively. Thus, it appeared that control partici-
pants more readily falsified their self reports than students
who had undergone treatment. To obtain a more conservative
measure of cessation, we then considered students to be
abstinent only when their self reports had been biochemically
verified. Under these conditions, both the treatment and
control groups obtained only 6% cessation at the one year
follow up.

Given the small number of abstinent teens at follow up, we
lacked the power to conduct formal analysis to determine
how they differed at pretest from those who continued to
smoke. However, we did observe that participants who were
confirmed abstinent at follow up had been relatively light
smokers with little dependence. For example, the mean (SD)
score on the modified FTQ was 1.67 (0.71) (range 0–3). Fifty
six per cent of the abstinent participants had smoked less
than daily, with none smoking more than 15 cigarettes per
day. Forty two per cent of the quitters had been smoking for
less than one year. Sixty seven per cent reported that they
had tried to quit smoking at least once during the past year.
Notably, all of the participants who were confirmed abstinent
at follow up were classified as being in the action stage of
change at baseline. However, these characteristics were not
necessarily predictive of treatment responsiveness. For example,
there was no evidence that the treatment was any more
effective with students in more advanced stages of change at
pretest than those who were in precontemplation when they
entered the study (p . 0.05).

DISCUSSION
To our knowledge, this is only the second investigation to
recruit students caught with cigarettes at school.30 In our
experience, the approach is highly successful. Eighteen high
schools were recruited without difficulty into this investiga-
tion, and the cessation programme fit into the school
procedures seamlessly, despite the demands of the research
protocol. School personnel clearly recognised the need for
something other than a punitive approach to smoking. Their
willingness to reduce punitive sanctions for students who
entered the programme was integral to the programme’s
success.

Given this level of school support, it should not be
surprising that student enrolment actually exceeded our
expectations. Fully 83% of the adolescents offered the

research programme agreed to enrol. Further, most of these
students were daily smokers with at least one previous
attempt to quit smoking. At the time of their referral, 70%
were at least contemplating another quit attempt. Thus, this
recruitment method produced considerable reach into the
population of daily smokers who were receptive to quitting
smoking.

Retention throughout the life of the programme was also
much higher than most studies in this area. Fully 92% of
those who entered the study completed post-test, and
although we are still collecting follow up data, to date we
have a 91% completion rate for students who have reached
the one year mark. Perhaps one reason for this high retention
rate is that the programme itself was carefully designed to be
appealing to young people. Programme evaluation data
indicated that by far the majority of students viewed the
programme as important and would recommend it to a
friend. Notably, most of these young smokers also reported
that they would not have sought help quitting if the
programme had not been offered. As difficult as it is to
reach adolescent smokers, these data argue that the effort to
make cessation programmes available is critical, because
teens are unlikely to seek help on their own.

Despite our success in reaching and retaining adolescent
smokers for this investigation, our outcomes were disap-
pointing. Treated students did learn the curricular material,
but at follow up their attitudes toward smoking had not
improved relative to those of untreated controls. Worse yet,
there were no significant differences between the treated and
control youth on quit rates at post-test or at follow up.

As disappointing as our findings are, they highlight several
methodological issues that must be addressed in this
literature. First, our strategy of randomising within schools
may have interfered with the detection of changes in
attitudes, if not behaviours. Recall that treatment and control
participants co-existed in the same schools. Especially since
they liked the intervention, the treatment students may well
have talked about the programme content with the control
students, so that eventually both groups’ attitudes became
more negative toward tobacco. Such a phenomenon could
explain why the groups showed no significant differences
between attitudes but changed in a like manner over time.
Randomising schools rather than students would make it less
likely that this type of contamination would occur.

Second, our investigation illustrates why control groups are
critical. In their review,18 Sussman and colleagues concluded
that the average post-treatment cessation rate was 21%. Our
study yielded a similar overall post-test cessation rate for
treated students (20%). However, the quit rate for our control
group was slightly higher (24%). These findings should
remind us that solid methodology requires randomisation
with a control group, before the effects of any treatment
programme can be properly gauged.

A similar issue arises when measurement methods are
considered. Most previous studies31 32 have relied on self-
reports of quitting, without a bogus pipeline in place. In this
situation, the validity of quit rates cannot be established. To
estimate the effect of measurement method on outcome, we
collected self reports from some participants, but used a
bogus pipeline for others. The results were notably different.
Under self report conditions, both the treatment and control
groups had unusually high reported quit rates. However, the
control group’s quit rate was systematically more inflated
than that of the treatment group. Under bogus pipeline con-
ditions, the reported quit rates for treatment and control groups
were much more conservative and comparable to each other.

An almost identical pattern emerged at follow up. We
found that over one quarter of both treated and control parti-
cipants self reported cessation. However, salivary cotinine
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measures suggested high rates of falsification. Further, the
falsification rate appeared higher for controls. When only
biochemically verified abstinence was considered, quit rates
fell to 6% for both treatment and control groups. This rate is
remarkably similar to that of another study providing a one
year follow up of an adolescent cessation programme.33

The reasons that students might inflate their quit rates less
when they are in a treatment group are not entirely clear.
However, allegiance to health educators may play a role. Over
the course of the study, participants typically develop a close
relationship with the health educator assigned to them.
Students may find it more difficult to lie about their smoking
when they have an established relationship with any member
of the research team. A similar effect has been identified by
researchers assessing smoking prevention programme out-
comes.34 The net effect of this pattern is that treatment effects
are more likely to be underestimated when no validation
procedure is used. These findings should serve to caution
researchers about relying on self reports of adolescent
cessation alone. By failing to use a pipeline procedure or
biochemical validation, they may increase the likelihood that
they could miss genuine treatment effects.

Despite its strengths, a number of limitations of the current
study should be addressed. First, our randomisation of
students within schools might have allowed for some
contamination of groups; that is, treated students might
have shared information with untreated controls. If this
occurred and had a meaningful effect, it might account in
part for the lack of significant differences between groups. A
better alternative would be to recruit a large number of
schools and randomise those to conditions. Second, it should
be noted that this was a select population of students who
were not necessarily seeking treatment, and our negative
results may not generalise to a population of students
presenting for help with smoking cessation. Finally, our
intervention was drawn primarily from successful adult
smoking cessation treatments, which may not be deve-
lopmentally suited for teens.

How might cessation programmes be better adapted for
adolescents? One obvious recommendation is that we explore
the social consequences of quitting for teens. Our results
indicate the students referred for quit programmes are often
embedded in a community of smokers, and the odds of
success decline when those close to teens smoke.13 18

Nonetheless, there is essentially no research on the social
reactions adolescents experience when they attempt to quit.
It may be that smoking parents and friends sometimes react
in an actively hostile fashion. Even family and friends who
want to help may have no idea what to expect during a quit
attempt, and symptoms of withdrawal may be very difficult
for family and friends to tolerate. Research assessing the
attitudes of parents and close friends toward quit attempts,
their expectations regarding withdrawal symptoms, and their
reactions over the course of a quit attempt might help us
construct a picture of the social consequences of quitting for
teens. With this knowledge, we might begin to develop more
realistic ways to help adolescents cope with the social
changes their quitting may trigger.

Second, we must acknowledge that withdrawal effects are
a major issue, even among adolescents who are relatively
light smokers.35 Only recently have prospective studies36 been
conducted to examine withdrawal among teen smokers, but
numerous researchers37 38 have emphasised that pharma-
cotherapy to assist adolescents in quitting should be
considered. Fortunately, a number of trials are currently
underway to evaluate the efficacy of nicotine replacement
therapy and other pharmacologic approaches to withdrawal,
and their results may help identify at least a subset of
adolescents who are responsive to these treatments.

Third, considering the previous failures of non-
pharmacologic approaches to teen cessation, we should
review our basic assumptions about how cessation pro-
grammes for adolescents should be constructed. These
programmes have generally been built using adult pro-
grammes as models,39 but many of the components that
make adult programmes successful may not apply to youth.40

It may be more helpful to dismantle the components
commonly thought useful in adolescent cessation pro-
grammes and carefully evaluate them individually, to
determine whether specific components have the intended
effect on adolescent smokers. In this way, we might begin to
understand what is useful in the complex programmes we
are presenting to young smokers—and what is not. Further,
we may need to carefully consider the individual character-
istics of the adolescent when prescribing cessation pro-
grammes. For example, matching the intervention to the
youth’s stage of change may reduce resistance and improve
outcome.

Finally, we may need to reconsider our expectations for
adolescent smoking cessation programmes. It has been
estimated that the average adult who successfully quits
smoking does so after five to six failed attempts. Apparently,
even adults need to go through a process of quitting and
relapsing before they learn sufficient skills to overcome the
addiction. However, adolescents have not yet achieved the
maturity of adults, including the ability to set clear goals,
think through anticipated difficulties, settle on a specific
plan, and utilise social and other resources for achieving
goals. Thus, the low success rates from adolescent cessation
programmes may reflect the developmental limitations of the
population under study.

Even if developmental issues interfere with programme
success, cessation programming for teens is not necessarily
futile. Our goals, however, may need to change. Perhaps over
the course of these programmes, participants gradually learn
skills that crystallise somewhat later in adolescence. If so, the
programmes may prime participants for repeated efforts to
quit, and the eventual positive effect of the programmes may
be demonstrated later in adolescence, when the teens’
maturity increases. In this case, only studies with longer
follow ups would be able to detect this type of delayed
treatment response. We hope that as research in this field

What this paper adds

To date, few cessation programmes targeting adolescents
have been developed and evaluated, and the investigations
that have been conducted have suffered from serious
methodological flaws (for example, few control groups,
reliance on self reports of smoking status rather than
biochemical verification, short follow ups, and high dropout
rates). The purpose of the current study was to provide a well
designed randomised controlled trial of a smoking cessation
programme for youth that eliminated these limitations.

Although we were successful in maintaining the integrity of
the research protocol in a school setting, the results of the
programme were disappointing. We failed to find any
evidence that the treatment programme produced greater
cessation than that which occurred naturally in the control
group. However, several central methodological findings
emerged. First it was clear that control groups are critical in
studies of this kind, because quit rates tend to be quite
inflated. Second, this inflation occurs more among youth in
control conditions; thus, cessation programmes constitute one
situation in which biochemical verification rather than self
reports must be employed to measure smoking status.
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grows, investigators will conduct longer term studies,
examining the many ways that cessation programmes could
change the trajectory of tobacco use among adolescent
smokers.
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